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Effective Methods for Data Collection in Rural Setup: A Pilot Study Focusing on 

Agricultural Practices in North Kinangop, Nyandarua County, Kenya 

 

Alice Kosgei1 Leah Mutanu2, Margaret Wachu Gichuhi3 and David Steven Scott4 

1Machakos University, Kenya 

2 United States International University (USIU), Kenya 

3Jomo Kenyatta University of Agriculture and Technology, Kenya 

4University of Woverhampton, United Kingdom 

Abstract   

Agriculture sector in Kenya plays a vital role in achieving sustainable development goals of ending 

poverty, hunger and economic growth in the country. Conducting research on how this sector can 

be improved is imperative in order to improve the lives of the citizens, especially those in the rural 

areas. The quality of any research is highly dependent on the way data is collected. However, very 

little research exists that shows the most effective ways of collecting data especially in rural areas. 

This pilot study aimed at identifying effective data collection methods and techniques among 

farmers in rural areas in Kenya. To achieve this, four data collection methods were tested: 

Interviews, Digital Story Telling, Focus Groups and Rich Pictures that was conducted on different 

respondents in North Kinangop. Data was analyzed using descriptive statistics. Results obtained 

showed that no single data collection method is adequate to address all the research objectives. Data 

collection methods have strengths and weaknesses that can be balanced out by using different 

techniques. Digital Story Telling and Rich pictures are ideal for exploring options and therefore tend 

to be useful during problem identification. Interviews and Focus groups are ideal for addressing 

specific objectives and therefore should be used after the problem identification phase when 

objectives have been set. The findings highlight the importance of selecting effective data collection 

methods when conducting research among farmers in rural Kenya. Further research needs to be 

conducted with large number of respondents to validate these methods.  

Key words:  Agricultural research, data collection methods and techniques, pilot study, rural  

  livelihood, Rural Education 

Introduction  

Agriculture is an important source of income, food, and raw materials for industrial growth in 

Nyandarua County and its environs such as Nairobi. The sector employs about 69% of the population 

and contributes approximately 73% to household incomes (MoALF, 2016).  However, agricultural 

productivity is generally low and is linked to several factors. A strategy on how to improve crops, 

livestock, and fisheries is required to enable the county play a role to achieving the national Vision 

2030 as well African Union’s Agenda 2063 and United Nations’ Sustainable Development Goals. 

This will also ensure the Kenya’s government ‘Big Four Agenda’ of 2018 is met. In order to develop 

this strategy an effective method of collecting data must be developed to identify specific challenges 

currently facing rural livelihoods, their requirements, existing gaps and opportunities that can be 
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harnessed. Improved data collection methods are critical in decision making to provide sustainable 

solutions (Jones et al. 2013). These methods should factor in the complex interaction between people 

and the behavior of community members. Unfortunately, this information is not always available 

and is often specific to each rural community. A key aspect on research to improve rural livelihoods 

should focus on identifying effective data collection methods.  

Data is a compilation of relevant information or informed observations that can be used for analysis 

in order to provide insight into a situation. It is important to ensure that the data gathered is of good 

quality by factoring in the source of the data as well as the context the data has come from (Paradis 

et al, 2016). Key data collection methods include questionnaires, interviews, focus groups, 

observation or textual analysis. According to Qu and Dumay (2011) interviews requires the use of 

various skills including intensive listening and note taking in addition to careful planning and 

sufficient preparation. Taking recordings as the interview progresses is useful in enhancing data 

collection through this method. Further, interviews are ideal for documenting perceptions, 

attitudes, beliefs, or knowledge from a predetermined sample of individuals. It is useful where 

detailed information are required from individual participants (Gill et al. 2008), which is usually 

possible through probing based on individual responses.  Interviews can also be used to gather 

information face to face from an individual but can be recorded and transcribed. Focus group 

discussion is a qualitative approach useful in gaining an in-depth understanding of social issues 

aimed at obtaining data from a purposely selected individual groups rather than statistically 

representative sample of a population (Nyumba et al. 2017). Focus groups are used to information 

in a group setting and are ideal where a group of people's shared experiences is required. It also 

allows researchers to capture participants' reactions to the comments and perspectives shared by 

other participants. In addition,  

Other methods that have been tried in other field include Digital Story Telling (DST) accompanied 

by videos and photographs and rich pictures. According to Rieger et al. (2018) digital story telling 

is defined as ‘arts-based research method with potential to elucidate complex narratives in a 

compelling manner, increase participant engagement, and enhance the meaning of research findings. 

It is innovative, technology-based method that is an enhancement of traditional storytelling. This 

can be attributed to the availability of affordable easy-to-use digital recording technology especially 

android phones. According to Xu et al. (2011) they described DTS as flexible, universal and 

interactive. Digital story telling has been used mainly in health sciences especially in field of mental 

cases (Lalet al. 2015; Palacios et al. 2015; De Vecchi, et al. 2016; Rieger, et al. 2018). It has also 

been used in education, where doctoral students’ perceptions of digital story telling as a learning tool 

in understanding administrative courses was conducted (LaFrance and Blizzard, 2013) while 

Alismail (2015) reported that DST was an effective tool in developing students’ academic skills and 

motivating. Further, Nam (2017) studied the use of DST in understanding online collaborative 

learning environments on students. Gubrium and Turner, (2011), discussed digital story telling as a 

community-based participatory research method used to investigate individual, group or 

sociocultural understandings of an issue, while also increasing community members’ participation 

and input on other community concerns. They point out a key benefit of digital story telling ability 

to offers participants and researcher/facilitators the possibility to open up the social research process. 

Ethical challenges and methodological issues may also arise related to access to the digital story 

telling product, especially related to the release and target audience. Further DTS relies on individual 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

9 

 

participant given a story on day to day life and activities which is normally recorded. The utilization 

of DST in the field of agricultural science is scanty hence a new area to be researched.  

Rich pictures are also another method for collecting qualitative data. Armson (2011) defined it as 

“pictorial representations that attempt to capture an individual’s perspective of a situation, including 

objects, ideas, people, character, feelings, conflicts, and prejudices”. It is useful in understanding 

complex issues, situations or conditions a person experience. One is asked to make drawings using 

symbols and interconnections from which descriptive statistics will be useful in making meaning 

out the data. Just as digital story telling this method has been applied in medical science (Cristancho 

et al. 2015) and in business (Feldman & Kirkham, 2017). It is also possible to obtain different 

information from the same pictorial drawing which may hinder decision making. This method has 

not been researched in agricultural related research and there is need to explore in order to understand 

farmers process in decision making.  

The role of the researcher in qualitative research is to attempt to access the thoughts and feelings of 

study participants, a task that is difficult. According to (Sutton et al, 2015), sometimes the 

experiences being explored are fresh in the participant’s mind or at times recalling past experiences 

may be difficult. In addition, interpretation of the data will depend on the theoretical standpoint taken 

by researchers, and being aware of ones this is one of the foundations of qualitative work. Further, 

the choice of a data collection method should be guided by the research purpose, the type of 

respondents, the resources available and the degree of intrusiveness/interruptions to the participants. 

In addition, Taylor-Powell and Steele (1996) emphasized the importance of using several methods 

to compensate for the weaknesses of each method. Based on these reviews, the current pilot study 

in Kinangop focused on utilization of more than one method with an aim of identifying best 

combination of methods that can be applied successfully in field agricultural rural set up outside the 

medical, education and business fields that have worked for some of them. A pilot study was 

therefore conducted in Kianagop focusing on rural farmers with the following objective; a) to 

identify effective methods and techniques or its combination in collecting data among rural farmers 

b) to identify challenges presented when collecting data among rural farmers and lessons from the 

techniques employed 

Methodology  

Sample Size 

The study aimed at conducting a pilot test on four methods and techniques in data collection on 

approximately ten farmers selected at random in North Kinagop. The participating farmers were 

organized by Friends of Kinangop Plateau (FOKP) in association with Jomo Kenyatta University of 

Agriculture and Technology (JKUAT). The participants represented the three-demographic 

population, young generation (youth), middle aged and the old with a balanced gender.  During the 

pilot study, data was collected from six respondents out of the ten participants.  

Research Procedure 

The general approach involved the team developing a pool of questions that were semi-structured, 

open ended type to help in identifying the best method for data collection with a focus on 

understanding agricultural practices by farmers in Northern Kinangop. Both researchers and 

participants introduced themselves and the researchers explained the purpose of visit. The 
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participants were guided on ethical aspects and they were asked to indicate whether they were willing 

to participate. Data collection using the different methods as outlined by researchers was carried out. 

After the collection of the data, each participant was given an opportunity to ask questions and give 

their general comment(s). 

Data Collection Methods 

The researchers planned to make use of semi-structure open ended questions that were designed 

beforehand. Participants were approached as individuals or in a group depending on the situation. 

The methods and techniques tested included interviews, face to face and telephone, group discussion, 

digital storytelling (DST) and rich pictures. Recordings and photographs were taken where possible 

to support the methods used.  Table 1 shows the summary of type of data collection methods used 

on different respondents.  

Table 1: Data collection methods used for each respondent  

Respondents R1 R2 R3 R4 R5 R6 

Data 

Collection 

Methods 

  

Recorded  

Interview 

 

Focus Group, 

Digital Story 

Telling, 

Interview 

Focus Group 

 Digital Story 

Telling 

Interview 

Rich 

Picture 

 

Rich 

Pictures 

Interview 

 

Non 

recorded 

interview 

Telephone 

interview 

 

Key: R1, R2…R6 represent respondents 

Research Design and Analysis 

The farmers were divided into groups comprising of two old men and two middle aged ladies and 

two participants, a young man and a lady both representing the youth. Hence, they were grouped 

into three categories based on their age brackets; old, middle aged and the youth. This met our 

expectation in terms of different demographic representation that was mixed and in addition gender 

balanced. There were about ten members of the community and different data collection techniques 

most of which were used in combination were tested on the six participants. The interview was 

guided by the open ended semi-structured questions, both recorded and non-recorded were tested. 

Digital story telling was employed on participants practicing small scale farming of crops and cattle 

for subsistence use. Both interview and group discussion took place at the end of the digital 

storytelling. Rich pictures was employed on participants who described their crop(s) production 

cycle using pictorial representations, where probing and interview was also used.  A follow 

telephone interview was conducted on one of the participants. Table 2 summarizes the demographic 

details for the participants during the pilot test. Analysis of data was mainly descriptive and 

information recorded was decoded and described. Data collected through rich pictures were also 

interpreted and summarized.   
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Assumptions of the study 

The following assumptions were made before the actual pilot study: 

1. Farmers participating in the research were many and had various demographic characteristics 

2. All farmers were willing to participate in the research. 

3. The research was to be conducted in actual farmers’ fields  

4. The selected methods were going to work well. 

Table 2: Summary of Respondents Demographics 

 Respondents R1 R2 R3 R4 R5 R6 

 Age Youth Old Old Middle Age Middle 

Age 

Youth 

 Gender Male Male Male Female Female Female 

Farming 

Practice 

Crops  Crops  Crop and 

Livestock  

Crops  Crops  Agricultural 

Trainer 

 

Key: R1, R2…R6 represent number of respondents 

Results and Discussion 

Effectiveness and Adequacy of the Methods Used 

The different methods conducted with different participants were tested to evaluate each approach 

worked in collecting data. The assessment on effectiveness and adequacy of a method was tabulated 

in order gauge its efficiency. Table 3 shows how participants responded to the qualitative methods 

used.  

Interviews 

Several interviews were conducted with different approaches in each case. For the first respondent 

a face to face interview that was digitally recorded was conducted. From the interview the respondent 

was able to describe crop management practices that help in crop production e.g. adding manure and 

intercropping and inclusion of livestock in the cropping system. Through probing and follow up 

questions the researchers were able to get additional information that was useful. These included 

presence of skilled agribusiness farmers in the area who applied techniques such as drip irrigation, 

furrow (in low lying areas) and mulching. The responded further indicated that 95% of these farmers 

did not deal with indigenous crops. Interviews thus give researchers the opportunity to uncover 

information that could be obtained thorough methods such as questionnaires and observation 

(Blaxter et al 2006). This is because it is possible to probe for more information. Further combining 
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interviews with other methods would give more information that can be reliable. In his review, 

Alshenqeeti (2014) recommended that utilization of many data collection instruments would help 

obtaining sufficient data and validating findings of a research. 

Digital Story Telling (DST) 

A question was posed to two of the respondents each to narrate what they do in their farms on a daily 

basis.  The respondents gave their activities in form of a story. A digital camera was used to record 

the story with the respondent’s permission. The researchers then spend time after data collection 

replaying the recording and extracting useful data from it.  An excerpt of the recording by one of the 

respondents is given below in Swahili with the English translation and the manual transcription. 

 

 

 

 

 

From the excerpt it can be observed that the researchers were able to enrich the respondent’s answers 

when transcribing, giving more meaningful data. A simple questionnaire with the respondents’ 

answer might not have given the researchers an opportunity to put this in context. The digital story 

telling (DST) was very adequate in bringing out what the respondents practiced on daily basis 

without being restricted to the open-ended question. As reported in medicine field and education, it 

was possible to gather more information (Lal et al. 2015; Palacios et al. 2015; De Vecchi, et al. 

2016; Rieger, et al. 2018). The participants was also free and eager to share with us his experience 

in farming, challenges and how he manages these challenges. At the same time focus group and 

interviews were used to compliment (DST) which assisted in getting more details on daily activities 

and the farmer could point out some gaps that needed to be addressed such as involving farmers to 

find out their needs and integrate them in research activities. It was reported that DST was helpful 

in integrating instructional messages with learning activities creating more engaging and exciting 

learning environments (Smeda et al. 2014). This is an indication that using DTS with other methods 

was useful in obtaining relevant information in understanding farming practices carried out by 

farmers. In another research it was indicated that DST can preserve and promote indigenous 

knowledge (Willox et al. 2013), which is useful in understanding the indigenous practices that can 

be improved through current research technologies. The video recording and photographs also 

helped to clarify areas where the research team needed to be sure of the information given by the 

respondents and later transcribed through listening and note taking. 

 

  

Respondent:“watu kutoka mbali wamekuja kununua mashamba huku na hii 
inayafanya kuwa madogo sana”  

Translation:“people from far come to buy land making the parcel sizes much 
smaller” 

Manual transcription: “People coming to settle in Kinangop end up buying 
small parcels of land that cannot support large scale farming.” 
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Table 3: Farmers’ Responses and Qualitative Methods Used 

Respondents   R1 R2 R3 R4 R5 R6 

Methodology               

    Recorded 

Interview 

Digital Story 

Telling, Focus 

Group and 

Interview 

Digital Story 

Telling, Focus 

Group and 

Interview 

Rich 

Pictures  

 

Rich 

Pictures 

and 

interview 

Non-recorded 

Interview,  

Telephone 

interview 

Research Questions               

  Daily Activities  ● ● ● ● ● ● 

  Crop management 

practices 
● ● ● ● ● ● 

  Prevalent Pests/Parasites  ● ● 
 

● ● ● 

  Control Pests Measures ● 
 

● ● ● ● 

  Traditional pest control 

measures 
● ○ ● ○ ○ ● 

   Pest Triggers ● ● ● ○ ○ ● 

  Fodder crops grown ● ● ● ○ ○ 
 

  Sources of Agriculture 

Information  
● ● ● ○ ○ ● 
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Respondents   R1 R2 R3 R4 R5 R6 

Methodology               

    Recorded 

Interview 

Digital Story 

Telling, Focus 

Group and 

Interview 

Digital Story 

Telling, Focus 

Group and 

Interview 

Rich 

Pictures 

 

Rich 

Pictures 

Interview 

Non-recorded 

Interview,  

Telephone 

interview 

Improvements   
   

  
 

  Challenges ● ● ● ● ● ● 

  Way forward ● ● ● ● ● ● 

Post-harvest 

practices and records 

  
   

  
 

  Dry season 

activities/management 
   

● ● ● 

  Use of harvested crop ● 
  

  ● 

  Handling Surplus 

Crops/value addition 
● 

  

●  ● 

  Record Keeping ● 
  

○ ○ ● 

Key:● Adequate Data Collected, Inadequate Data Collected, ○ No Data Collected 
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Focus Group 

A focus group was conducted with two of the participants and questions were directed to both 

of them. They were both elderly and therefore were able to discuss traditional farming 

practices. In addition, they were able to answer the questions presented by complementing each 

other and providing the general feeling of the group. For example, when asked about traditional 

methods of forecasting pests, one of the respondents stated that they did not exist. The other 

respondent clarified that Kinangop traditionally had cold weather and therefore pests did not 

thrive. He further clarified that this notion had changed in recent times and pests are an issue 

due adverse climate changes in the area. Focus group method was also aided by video recording 

in addition to note taking to enhance data collection and ensure no information is lost. This was 

also suggested by Dilshad and Latif (2013) as a way of ensuring correct and full record of 

information from the participants are gathered. However, they noted that it was time consuming 

to listen to recorded data and transcribe. This small group was easy to manage and with further 

probing using the open ended questions the researchers were able to gather in-depth 

information on farming practice in Kinangop. However, varying number has been reported 

where Nyumba et al (2018) indicated that a group should not be more than 12 participants 

while Krueger (2002) stated that it should range between 5 to 10 people per group, but 6-8 

preferred and this small number is for ease of management. 

Rich Pictures  

Two respondents were asked to illustrate crop production cycle using pictures on charts. They 

were able to present the information in a cyclic diagram with few simple pictures and text. 

Farmers had information on the routine activities which they shared. The respondents were 

always seeking clarification and this was complemented with interview to assist in presenting 

the information. . According to Armson (2011) respondents should be given instructions on 

how to create rich pictures where he came up with an example using his own personal story. 

This indicates that respondents should have been taken through using an example. This was 

also emphasized by Cristancho et al (2017) that rich pictures were free-form drawings to 

illustrate an experience, and that does not require art skills. In some cases, a diagram may not 

be adequate and therefore complementing the approach with other methods such as interviews 

and group discussions would enrich the process. For example, when asked to indicate when 

they start planting, the respondent had to explain that “there is no specific planting season, 

rains are available and each season is planting time”. This was difficult to illustrate and 

therefore it was recorded separately. It is however worth noting that although the respondents 

were unfamiliar with this method of data collection, they appeared to be eager to try it out and 

excited to participate. 

Challenges and Lessons  

Recorded and non-recorded face to face interviews were used to collect data from respondents. 

There were however no observable effects to the respondent’s behavior based on whether the 

interview was recorded or not. This could be attributed to the small number of respondents 

used. Further research however needs to be conducted to investigate whether the presence of 

recording altered the responses provided.  The use of interview was criticized by Robson, 

(2002) due to being time-consuming in relation to both data collection and analysis as a result 

of need for data to be transcribed, coded and in some cases translated.  Due to this the 

researchers had to conduct a telephone interview to complete the interview with one of the 

participants. During the telephone interview the respondent was able to respond to the 

questions posed. However, the researchers were not able to observe sentiments usually 
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presented through facial expressions and gestures. This would usually give an impression on 

the adequacy of the response given for example where doubt existed. Further telephone 

interview was reported that it could be expensive (Hofisi et al 2014).  

Digital story telling enabled the farmers to broaden their answers and provide additional 

information that would otherwise have been constrained by the use of interview alone. For 

example, the excerpt below shows one of the points brought out by a respondent. 

 

 

 

However, from the excerpt it indicates that the respondent identified livestock farming 

practices which were not part of the researcher’s objectives. It does however provide an insight 

on the relationship between crop and livestock production. The method is therefore prone to 

respondents going out of topic and therefore the researcher needs to integrate it with other 

methods such as interviews to maintain focus as well as probe further where clarification was 

required. More information from the respondents improves on data being collected. It was also 

observed that the respondents were not familiar with Digital Storytelling as a method of data 

collection. They would constantly pause in anticipation of questions during the story telling 

process. The respondents therefore need to be prepared by explaining the method before using 

the method. It would also be interesting to conduct research in actual farmer’s field using DTS 

as observations will also be made and it will be part of combined method in data collection. 

The researchers noted that after the digital storytelling process some of their questions had not 

been answered and therefore had to conduct an interview to complete the data collection 

process. The combination of various methods in data collection has been reported to be 

important in enhancing reliability of data collected. In addition, according to Rieger et al (2018) 

they stated that ‘given digital media's vast and nearly instantaneous impact, the use of digital 

storytelling as an innovative knowledge translation approach has the potential to significantly 

decrease the time between knowledge generation and knowledge implementation’. 

Notable observations were made using focus group where researchers got an insight into some 

of the challenges of the approach. A key challenge was where contradicting opinions between 

the participants. For example, one of the respondents stated that the fall armyworm did not 

exist in the area while the second respondent gave it as an example of pests in the area. Upon 

probing the researchers found out that the fall army warm was present in low numbers in the 

warmer areas of Kinangop. In addition, transcription of focus groups is more complex and time 

consuming which is in agreement with report by Gill et al (2008). Data analysis is also difficult 

as one has to integrate the information from several participants. Another challenge observed 

was that one member was more talkative and wanted to be the main person responding to 

questions i.e. exhibited a dominating behavior. In such cases the facilitator should always 

control the participants and ensure the size is manageable. Nyumba et al (2018) stated that 

more than 12 members in a group makes it unmanageable and might disintegrate into several 

groups each conducting separate discussion. Hence the fewer the number, the easier it is to 

manage and hence the better the quality of data collected. It also requires proper planning with 

well outlined procedure for successful execution. 

Diagrammatic response on crop cycle that was to be purely pictorial turned into few pictures 

with rich text. The respondents were unable to present the details in pure picturorial form. The 

“Dairy farmers were affected by climate change since during prolonged 
droughts, cattle feeds are more expensive, more parasites such as ticks and 
flies that causes discomfort to livestock. The wet seasons leads to various 
diseases to the dairy cows” 
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challenge was on how to come up with an illustration to represent some information such crop 

pest control, post-harvest and value addition, and sources of agricultural information. As a 

method of data collection, researchers need to plan on how the various data items can be 

illustrated. According to research conducted it was reported that there were more dimensions 

playing a role in the surgical operation which came out after a period of one and half hours of 

drawing by just one surgeon (Cristancho et al. 2015). This indicates that it is time consuming 

and hence more people may not be sampled during research. In the current research where two 

participants were involved, a complete rich picture could not be obtained due to time constraint. 

Also, the participants were constantly seeking researcher’s assistance in coming out with the 

information. In addition, interviewing was also used to aid in coming out with in-depth 

information that was to be included in the pictorial drawing. The lesson learnt in this pilot test 

is that more time should be allocated. Rich pictures should also come after a short interview 

and illustrations to help participant reflect more on their activities and actions taken during 

agricultural production cycle and represent the same in picture form. 

Conclusion  

The pilot study revealed the benefits of combining several data collection techniques. Results 

obtained indicated that data was collected adequately where the team had an opportunity to use 

a combination of data collection methods. For example, where only pictorial representations 

were used, some of the data was not collected. Where focus groups were used, group dynamics 

made it impossible to get independent views and also conflicting information. But with 

additional method of data collection, the information obtained was clarified. The choice of data 

collection method is dependent on the type of data to be collected and the respondent’s 

demographic characteristics. For example. if the researchers aim at identifying gaps that can 

be addressed, exploratory data collection methods such as digital story telling would be ideal 

in combination with interviewing. On the other hand, when the researchers are collecting data 

to answer specific research objectives or monitoring and evaluation, interviews or 

questionnaires would be more effective. In all these methods, it was observed that recording 

the participants’ responses was helpful in getting more information. The researchers however 

only had a limited amount of time to conduct the study and therefore only tested each method 

in combination on few respondents. An extensive research conducted over a longer period of 

time and among several respondents would provide more adequate feedback. Further, including 

respondents with more varied demographic characteristics would have enhanced the findings. 

This research therefore recommends an extensive research on data collection approaches to 

adequately identify effective techniques, their reliability and validity. This study however has 

provided insight into the significance of studying effective data collection approaches in rural 

communities.  
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Abstract 

School feeding programs have been implemented in Kenya since the 1979 with varying degrees 

of success (Langinger, 2011). It began in 1979 with a government led and short-lived school 

milk programme (Ministry of Agriculture, -MoA, 2011). The ambitious initiative that provided 

free milk to 4.3 million primary school students failed due to high costs, low accountability, 

and poor road infrastructure (Langinger, 2011). This was complemented in 1989 with a World 

Food Programme (WFP) lead programme, that is 71% own by WFP, 15% from local 

communities’ and 14 % Kenyan government (Galloway, 2009). The programme provided a 

daily ration of 150 grams of cereal, 40 grams of pulses, 5 grams of oil and 2 grams of salt per 

child per day (Technical Development Plan, 2012). In July 2009, the Ministry of Education 

(MoE) in Kenya launched the Home-Grown School Meal (HGSM). It was a transition from 

externally-driven school feeding programmes to Home Grown School Feeding (HGSF), which 

was to support government action to deliver sustainable, nationally-owned school feeding 

programmes sourced from local farmers in sub-Saharan Africa (NEPAD, 2003). In 2011,the 

programme had reached a beneficiary level of 592,638 children in approximately 1,800 schools 

in 72 semi-arid districts(Technical Development Plan, 2012 and  Langinger, 2011). The 

government has also established national policies, action plans and strategies to guide school 

feeding programmes. The National Food Nutrition Security Policy (2011) with one of its 

objectives as to increase efforts for improved nutrition and nutrition education in schools with 

an emphasis on good nutrition practice and positive food habits (Republic of Kenya, 2011). 

The National Nutrition Action Plan (2012- 2017) 6th strategic objective is to Improve nutrition 

in schools (Republic of Kenya 2012-2017). National School Health Strategy Implementation 

Plan 2011-2015, where nutrition in schools is one of its eight thematic areas (Republic of 

Kenya, 2011-2015). National school meals and nutrition strategy (2017–2022) aims to ensure 

that all children in pre-primary and primary schools receive at least one nutritious meal per 

school day (Republic of Kenya, 2017-2022). With above Government commitments to curbing 

food insecurity, Kenyan school going  children are yet to be food secure; a bean and maize mix 

that includes oil is encouraged and largely implemented throughout schools (The Technical 

Development Plan, 2012). While at the same time national food policies, strategies and action 

plans do not have established guidelines on the nutritional content of school programme menus.  

Key words:  Feeding Programmes, Food Policies, Action of Plan, Strategies, Food  

  Security 
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Introduction 

School feeding through the Ministry of Education (MoE) has had notable improvement in 

increasing school enrollment, attendance, retention and educational achievement (Bundy et.al. 

2009). However, there is limited data on its ability to reduce vulnerability to food insecurity 

among school going children occasioned by food crisis (MoA, 2011). It’s evident that School 

feeding programmes are facing funding challenges to curb food insecurity in terms of offering 

quality and quantity meals (langinger, 2011). The government limited and flat rate school 

feeding stipend and ever rising food costs have threatened viability of school feeding 

programmes (Finam, 2010). During the 2018/2019 financial year Ksh 2.5 billion allocated to 

school feeding programme in arid and semi-arid areas was far below the Ksh 4.5 billion 

required (Republic of Kenya, 2018). School feeding programme in Kenya  provide the  biggest, 

or even the only meal, for many school going children on a given day (Walingo and Musamali, 

2008, WFP, 2010) and UNICEF projections on  an increase in the number of children aged 

below 18 at risk of severe food insecurity to 1.8 million  from  1.1 million in August 2017 ( 

Wakaya, 2018). 

Moreover, the several national food and nutrition policies strategies and action plan developed 

by the government: The National Food Nutrition Security Policy (2011), National Nutrition 

Action Plan (2012-2017), National School Health Strategy Implementation Plan 2011-2015 

and National school meals and nutrition strategy 2017–2022 among others are integral part of 

developing an effective school feeding programs to curb food insecurity among school children 

(Saber, 2011). This is because they provide an opportunity for national leadership to 

demonstrate a commitment to school feeding programmes and ensures accountability for the 

quality of programs (Saber, 2011). They also have a multi-sectoral approach to encourage 

cooperation of relevant sectors, including education, finance and health, the challenge is the 

rate at which they are being implemented, and some are at draft stage while others are facing 

stiff challenges thus unable to benefit school feeding programs in curbing food insecurity.  

Hence the need for this study to identify the gaps in the implementation of school feeding 

programme, the role national food policies, strategies and action plan in provision of school 

meals and also highlight the food security status of school children in Kenya. 

Objectives of the Study 

The objectives of this study were to: i) determine the extent to which school feeding 

programmes have been implemented in Kenya, ii) determine the food security status of Kenyan 

school going children and iii) assess the role of national food policies, strategies and action of 

plans on the implementation and provision of school meals in Kenya. 

Significance of the Study 

This study provides information to the government on status of school feeding programmes, 

national food policies, strategies and action plan and their role in curbing food security among 

school going children. The study should also be useful to the Ministry of Education and 

Ministry of Health in implementing and improving school feeding programme, national food 

policies, strategies and action plan and therefore the health of school-going children. This study 

is a useful source of knowledge for other researchers in this field. 
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Literature Review 

Origin and implementation of school feeding in Kenya 

School feeding has its origins in the 1930s, when feeding schemes were introduced in the 

United Kingdom (UK) and the United States (US) with the explicit aim of improving the 

growth of children (Richter, Griesel and Rose, 2000). In the late 1960s and early 1970s this 

benefit was withdrawn from all, except for those children considered to be particularly needy 

(Tomlinson, 2007). School feeding was soon introduced to South Africa, which started as a 

programme to supply free milk to white and colored schools (Kallman, 2005). Since then, 

school feeding has broadened to include the provision of fortified biscuits, nutrient 

supplementation or full meals and became a practice in many other countries including, 

including Haiti, Liberia, Pakistan and Senegal (World Food Programmed-WFP, 2004). The   

meals are either at full or subsidized cost (mostly in the UK and US), or free (more typical of 

countries in the developing world) (Tomlinson, 2007).  

Kenya began school feeding programmes in 1979 with a government and WFP assistance 

(Langinger, 2011). The primary role was to increase enrollment and retention children  in 

school thus contributing  to realization of universal primary education, (Langinger, 2011; Bodo, 

2012; Reche, et.al.,, 2012). The programme heavily relied on foreign aid and management 

(Langinger, 2011).  During this time 71% of programme costs were provided by WFP, 15% 

was local communities’ obligation and only 14 % came from the Kenyan government 

(Galloway 2009). This limited the Kenyan government's role in the direction and stewardship 

of the programme, in an effort to transit to a more sustainable alternative school feeding 

programme, with a shift in the financial responsibility Kenya was involved in the piloting of 

NEPAD supported HGSFP in 2009 (Langinger, 2011). The Government of Kenya has 

demonstrated leadership in this field and is implementing HGSFP targeting areas of high 

poverty that have high and medium potential to grow food and areas that have high levels of 

school drop-out, poor primary school performance, and high levels of malnutrition (Langinger, 

2011).  

School feeding and food security status for school aged children in Kenya 

Food insecurity remains one of the challenges that face our world today with 925 million people 

suffering (WHO, 2017). There are many approaches taken in the world from different 

stakeholders to combat food insecurity across many fields. The school feeding programmes are 

just one approach that many international organizations and governments have adopted it as a 

successful tool of protecting children from food insecurity and malnutrition 

(Abdelrahmanmossad, 2016). School meals are essential as they are the only meal, for many 

schoolchildren on a given day (Walingo and Musamali, 2008). However, there is limited 

research on the impact of school meals on household and individual food security but 

dependency on school meal is experienced in some school going children. In some cases, 

school children are fed less at home as some parents use the school feeding programme as a 

replacement for feeding at home, while other parents view the school feeding programme as 

an income transfer and tend to spend the food budget of these school children on other 

household purchases (Aliyar et al., 2015).  

The Role of National Food Policies, Strategies and Action of Plan on School Meal 

The government has also established national policies, action plans and strategies to guide 

school feeding programmes. The National Food Nutrition Security Policy (2011), is the policy 
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of the government that is to ensure all Kenyans, throughout their life-cycle enjoy at all times 

safe food in sufficient quantity and quality to satisfy their nutritional needs for optimal health. 

One of its objectives is to increase efforts for improved nutrition and nutrition education in 

schools with an emphasis on good nutrition practice and positive food habits (Republic of 

Kenya, 2011). The National Nutrition Action Plan (2012- 2017), its purpose is to provide a 

framework for coordinated implementation of nutrition intervention activities by the 

government and nutrition stakeholders. Its 6th strategic objective is to improve nutrition in 

schools and other institutions and the activities proposed for action include; conducting a 

situation analysis on school/institutional feeding and reviewing its existing guidelines for 

school/institutional feeding and to promote adequate nutrition (Republic of Kenya 2012-2017). 

National School Health Strategy Implementation Plan 2011-2015, is a national school health 

strategic implementation plan which aims to identify and mainstream key health interventions 

for improved school health and education. Nutrition in schools is one of its eight thematic areas, 

with the following objectives: to sensitize stakeholders at all levels on the importance of school 

nutrition services, to ensure all schools have instituted sustainable home-grown meals 

programmes by 2014, to standardize home–grown school meals programmes, to address 

micronutrient deficiencies, among others (Republic of Kenya, 2011-2015). National School 

Meals and Nutrition Strategy (2017–2022), whose aim is to ensure that all children, in pre-

primary and primary schools receive at least one nutritious meal per school day. A three-pillar 

approach is recommended for school meals in Kenya: regular provision of meals every school 

day throughout the school year, acknowledgement of nutrition and nutrition education as core 

components of school meals and linking smallholder farmers with the demand for school meals 

by procuring directly from these suppliers where possible (Republic of Kenya, 2017-2022). 

Summary of Literature Review 

In general, the literature provides valuable information especially on the aims and objectives 

of the school feeding programmed, national food policies, strategies and action plan and how 

they should be conducted and managed. There is however, a gap on the effectiveness of school 

feeding programmes in improving food security status of school going children a major 

challenge for school aged children in Kenya (Partnership for Child Development, 2013). There 

is limited information on the implementation status and role of national food policies, strategies 

and action plan in the provision of school meals. In addition, high numbers of school going 

children rely on school feeding meals as a main meals (Walingo and Musamali, 2008) the 

beneficiary level is  72 semi-arid districts (Technical Development Plan, 2012 and  Langinger, 

2011) 

Methodology 

This is documentary research that utilized information from the secondary source. Data was 

obtained from written materials; some are published and others not published. 

Results 

School Feeding Status 

The government of Kenya has admitted over 500,000 primary school children to school meals 

especially from arid and semi-arid areas) and has promised to keep on adding the number by 

50,000 children each year until full coverage (Finam, 2010). Unlike before where school 

feeding was lead by WFP ( Galloway, 2009) the government, has now taken full responsibility 

of school feeding, The government has transited to HGSF with the aim of delivering a 
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sustainable, nationally-owned school feeding programmes sourced from local farmers 

(NEPAD, 2003 and Langinger, 2011) with a beneficiary level of 592,638 children in 

approximately 1,800 schools in 72 semi-arid districts(Technical Development Plan, 2012 and  

Langinger, 2011). In addition, Kshs.2.5 billion in the national government financial year 

2018/2019 was allocated on school feeding far below the Kshs. 4.5 required (Republic of 

Kenya, 2018). The swelling numbers of beneficiaries of school feeding and the limited 

government funding to the programme has affected the quality and quantity of food hence 

negatively affecting food security among school going children.  

Food Security Status 

Approximately 47% of the Kenya’s population is food insecure, and with the rising cost of 

living and drought the figures could rise (Republic of Kenya, 2015-2022). In some regions, 

per-capita food availability has dropped by 10% over the last three decades (World Food 

Programme and Government of Kenya, 2013). The number of food insecure persons in Kenya 

could increase to 3.9 million this year (2018), up from 3.4 million last year (2017), United 

Nations Children’s Fund (UNICEF), there is also possibility on an increase in the number of 

children aged below 18 at risk of severe food insecurity to 1.8 million compared to 1.1 million 

in March and 1.6 million in August 2017 (Wakaya, 2018). In addition, a third of Kenya school 

children dwell in Arid and Semi-Arid regions (ASAL) where the school meals contribute to 

between 30-90% of the total food intake per day for over 90% of the children (WFP, 2010) or 

even the only meal in a day (Walingo and Musamali, 2008).The parents of the children from 

these areas, cannot afford to purchase of enough foods because of poverty, (Aliyar et al., 2015).  

The role of National food policies, action of plan and strategies on school meals  

The National Food Nutrition Security Policy (2011) 

By implementing this policy, the Government was to ensure that safe and high quality food is 

available to all Kenyans, at all times, by creating public awareness on relevant issues, and by 

setting, promoting and enforcing appropriate guidelines, codes of practice, standards and a 

regulatory but it is recognized that not all required activities can be implemented immediately 

and simultaneously. While some priority actions can start immediately, others may require 

further development, advocacy, preliminary research or a pilot phase. This will allow a realistic 

approach for funding arrangements over time. Under this phased approach, the policy was to 

be developed covering a 15-year period, with three 5-year phases, each with carefully planned, 

mutually supportive activities that build from the preceding phase (Republic of Kenya, 2011) . 

This means it may take time to achieve the policy objectives of achieving good nutrition for 

optimum health of all Kenyan, increasing the quantity and quality of food available, accessible 

and affordable to all Kenyans at all times and protecting vulnerable populations using 

innovative and cost-effective safety nets.  

The National Nutrition Action Plan (2012- 2017) 

The purpose of the national nutrition action plan was to provide a framework for coordinated 

implementation of nutrition intervention activities by the government and nutrition 

stakeholders. The 14 priority nutrition areas spelt out in the Food and Nutrition Security 

Strategy (FNSS) provided a conceptual guide to the development of this plan of action, which 

further identifies 11 strategic objectives each with corresponding activities and expected 

outcomes (Republic of Kenya, 2012-2017). Under this Strategy, the Ministry responsible for 

health shall be directly in charge of coordinating the implementation of the Plan at national 
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level (Ministry of public health and sanitation, 2012-2017). However, under the new 

governance system in Kenya, and the devolved coordination systems at the county levels, 

which will feed into the national level, then coordination unit could be a source of delays in the 

implementations.  

This Nutrition Action Plan also provides an estimation of the total resources required to achieve 

the goal and objectives to cover the five years (2012-2017) of implementation cost as Kshs. 69 

billion which is higher even than the total government financial expenditure over the ministry 

of health activities in the year 2018/ 2019 of 55.6 billion (Government of Kenya, 2018).  

National School Health Strategy Implementation Plan 2011-2015,  

This strategy intends to provide a framework for implementation of a comprehensive school 

health programmed in Kenya (Republic of Kenya, 2011-2015). Kenya government did not  

provided enough resources to effectively implement this policy (Wasonga, et.al., 2014) . 

Additionally, the policy covers a wide range of issues and tries to address different components 

of health which have been clustered into eight thematic areas, namely: i) values and life skills; 

ii) gender issues; iii) child rights, protection and responsibilities; iv) water, sanitation and 

hygiene; v) nutrition; vi) disease prevention and control; vii) special needs, disabilities and 

rehabilitation; viii) school infrastructure and environmental safety. However, the Kenya school 

health policy implementation team has focused on  water, sanitation and hygiene(Wasonga et 

al., 2014) leaving behind the areas of food security such as nutrition and  disease prevention 

and control which have an implication on food security of school going children. 

National School Meals and Nutrition Strategy 2017-2022 

The strategy is built on a three-pillar approach:  regular provision of meals every school day 

throughout the school year; acknowledgement of nutrition and nutrition education as core 

components of school meals and linking smallholder farmers with the demand for school meals 

by procuring directly from these suppliers where possible. To achieve the strategy objectives, 

the government requires multi-sectoral planning and intervention. This will be coordinated by 

the Ministry of Education, with the participation of key actors in agriculture, health, social 

protection, finance and others. This is complexity and broad undertaking requires strong multi-

sectoral governance and institutional arrangements, and clear shared and specific 

responsibilities and accountability which my derail its implementation. 

Conclusion 

The benefits of school feeding to school children in terms of enhanced school enrolment, 

increased school attendance, and positive learning outcomes is well documented across the 

globe. There is increasing evidence, with resulting international concern, that the high level of 

food insecurity in this age as food insecurity remains one of the challenges that faces our world 

today with 66 million school children people suffering globally (WHO, 2017). There is little 

or limited documentation on the implementation and effectiveness of national food policies, 

strategies and action plan to curb food insecurity among school going children in Kenya.  

Recommendation 

The government should increase its financial commitment to the implementation of a school 

programme to handle the problem of rising food cost and frequent droughts. 
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There is need for more research to establish the effectiveness of school feeding programs in 

curbing food insecurity among school going children 

National food policies, strategies and action plan on school meals should be fully implemented 

or reviewed because they have the potential of cubing food insecurity among school going 

children  
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Abstract 

Poverty level in Gem sub-county is high yet the area has a high agricultural potential.  However, 

there is low engagement in cash crop farming especially, growing of sugarcane. Involvement 

in sugarcane farming would assure the farmers of extra income from the sale of the crop. This 

would empower them economically, reduce poverty rates, spur industrialization and provide 

employment. Hence there is need to establish why a large number of farmers are not engaging 

in sugarcane farming in Gem-sub County. The objectives of the study were to: establish 

whether operations costs, marketing costs, land fragmentation and rainfall variability have 

influenced adoption of sugarcane as a cash crop. The study was conducted using descriptive 

survey design. It employed both quantitative and qualitative methods. A Conceptual 

Framework guided the study. The questionnaire was administered to 300 heads of households 

and six Agricultural Extension workers were also interviewed. Stratified Random Sampling 

was used to select the sample from the population and the unit of analysis was the farmers. 

Descriptive statistics was used to analyze the data. The study established that operations costs, 

marketing, land fragmentation and rainfall variability contributed to decline in sugarcane 

farming in Gem Sub County, Siaya County. 

Key terms:  Smallholder agriculture, sugarcane farming, land fragmentation and  

  agriculture, climate change, operations costs. 

Introduction 

Participation of households in cash crop farming is very important to a developing country like 

Kenya. Smallholder cash crop farming can be used as means of developing the rural areas and 

as means of improving livelihoods. Majority of Kenya’s population, 70% still live in the rural 

areas. Majority of this population depends on agriculture as a source of food and a source of 

income. According to Musambayi (2013), smallholder agriculture can contribute immensely 

to agricultural production of a country if it is well supported. This is possible if the smallholder 

farmers are assisted to overcome many obstacles in their way in cash crop farming. Musambayi 

further indicates that smallholder cash crop farming has the advantage of creating employment 

and reducing poverty. 

Yayne and Muyanga (2012) observed that there was poor investment in agriculture in some 

areas by farmers due to lack of physical infrastructure such as roads, electricity, irrigation, 

water, schools and health facilities. They also observe that in areas where land is under 

customary land tenure the households are facing emerging land constraints resulting from 

increased population growth since independence. 
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Statement of the Problem 

Smallholder farmers’ participation in cash crop farming is important towards rural 

development, poverty alleviation and enhancing food security in Kenya. Smallholder 

engagement in sugarcane farming can contribute towards improving livelihoods in rural 

communities. To enable small holders’ farmers to take up sugarcane farming, obstacles which 

cash crop farmers face should be addressed. There is conspicuous absence of literature on 

influence of geographical variables such as: operations cost, marketing cost, land fragmentation 

and rainfall variability on adoption of sugarcane as a cash crop in Gem Sub County hence this 

study. Hence, there was an urgent need to conduct this study.  

The objectives of the study 

The study sought to: i) find out whether operations costs have influenced adoption of sugarcane 

as a cash crop ii) investigate whether marketing costs affect the adoption of sugarcane as a cash 

crop iii) establish whether land fragmentation has influenced adoption of sugarcane as a cash 

crop iv) determine whether rainfall variability has had an impact on adoption of sugarcane as 

a cash crop 

Literature Review 

Kamruzzaman and Hassanuzzaman (2007) observed that profitability of cash crops grown by 

small holders such as sugarcane is decreasing because of poor utilisation of scientific 

knowledge. They also observe that many farmers were opting out of cash crop farming due to 

financial constraints and bureaucracy. 

Despite its huge benefits to the economy of countries where it is grown such as Brazil, India 

Nigeria and Kenya, farmers who grow sugarcane face a lot of problems such as poor yields, 

diseases poor prices and shrinking land (Giro and Girei, 2010). According to Rice (2011), 

sugarcane farmers in U.S.A are giving up sugarcane farming due to erosion for money they are 

paid by sugar companies. Babatunde, Omotesho & Sholatah (2007) indicates that sugarcane 

farmers in Nigeria whose farms are irrigated often complain of not receiving adequate water 

and other inputs such as fertilizers, which are necessary in sugarcane farming. 

Chandakar (2012) explains that in 2005 sugar cane contracted farmers in Western Maharashtra, 

India, boycotted supplying the sugar companies with raw cane due to poor payments. The sugar 

mills had to increase their prices by 25% before farmers accepted to resume supplying the 

companies with sugarcane. 

Kweyu (2013) conducted a study in Mumias Sugar Belt, he observed that the contracted 

sugarcane farmers were giving up sugar cane farming due to delayed payments, needed more 

land to grow food crops, low payments they were getting for their sugarcane and delayed 

payments by Mumias Sugar Company, the major sugar miller in Kenya. He found out that the 

contracted farmers were reducing cane acreage by 5% every year. 

Methodology 

Research site 

The study was conducted in Kenya, Gem Sub County, and Siaya County. The main economic 

activity practiced in the area is subsistence farming. Subsistence farmers grow crops such as; 
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maize, beans, cassava and millet. The main urban centres are Yala, Wagai and Nyangweso. 

The main two communities that inhabit Gem Subcounty are Luo and Luhya.  

Research Design 

Johnson and Onwuegbuze (2004), explains that the Mixed Methods Approach is the third 

strategy in Social Science Research. It is an approach where the researcher combines qualitative 

and quantitative methods. It draws strengths from qualitative and quantitative methods and 

minimizes weaknesses of both in the study. The mixed methods approach bridges the gap 

between quantitative and qualitative studies. Many practitioners in geography research are of 

the view that research in geography has become complex, inter-disciplinary, and dynamic and 

there is need to compliment the methods (Allsop, et al. 2010). The mixed method approach has 

the advantages of allowing the researcher to integrate the two designs in the development of 

instruments and data analysis. This eliminates unnecessary repetitions.  

The design of the study was descriptive survey, which allowed large amounts of data to be 

collected over a short period. It also provided for numeric descriptions of the population. It also 

enabled the researcher to describe and explain relationships between dependent and 

independent variables. The researcher used it because it assisted the researcher to discover 

whether operation costs, marketing costs, land fragmentation and rainfall variability have 

contributed to adoption of sugarcane as cash crop in Gem Sub County, Siaya County (Johnson 

& Onwuegbuze, 2004). 

The target population was heads of households engaged in farming and Agricultural extension 

officers. Unit of analysis in this study was farmers. Heads of households were selected as 

respondents because in the Luo and Luhya communities they are the heads of the family and 

are the ones mandated to provide required information about the household to any visitor such 

as the researcher. 

Sampling Technique 

The sampling techniques selected for the study was stratified and purposive sampling. These 

sampling techniques were used to select the heads of households from the target population. 

The samples were used in this study because of the issues of cost and need for speed in data 

collection (Oso & Onen, 2008). 

The households in Gem Location were grouped into locations using the existing administrative 

locations/wards in the Sub County. This was done to ensure equitable and proportionate 

representation of the population in the sample. It was also used to allocate a sample of heads 

of households to each location in the Sub County ((Viser & Jones, 2010). Thereafter purposive 

sampling technique was used to draw samples from each location. Table 1 shows how the 

samples as be allocated among the different locations.  

Table 1: Sampling Frame of the Study    

 Location Households Extension Workers 

No Sample No Sample 

 Gem West  2875 43 1 1 

 Yala                       2894 45 1 1 
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 Gem North 4375 66 1 1 

 Gem Central 982 47 1 1 

 Gem North East 2500 40 1 1 

 Gem South 3802 59 1                      1 

 TOTAL 17428 300 6 6 

Source: Household report from Census Report 2009 

The sample for the study as shown on table 1 was drawn using Krajcie and Morgan (1970). 

Development of instruments 

The study used a single household questionnaire and interview schedule as the tools for data 

collection. The instruments were self-made. The instruments were selected because the 

researcher required detailed information, which would necessitate the use of multiple 

instruments to collect data in order to find answers to research questions. 

Data Analysis Procedures 

The following section presents information on data analysis procedures especially how 

qualitative and quantitative data analysis was carried out. 

Mixed Methods Research 

The Mixed Methods Approach was used in data analysis; the researcher combined both 

qualitative and quantitative approaches in the analysis of data. This improved the accuracy and 

validity of the research findings (Johnson & Onwugubuzie, 2004).  

Results and Discussion 

Operations costs 

The study investigated whether operations costs influenced adoption of sugarcane as a cash 

crop. The results are as presented in table 2.  

Table 2: Influence of operation cost on sugarcane cash crop 

 

 

 

 

 

 shown on Table 2, the heads of households rated the variable, acquisition of inputs highly. 

(Mean= 4.18, SD=.490). Secondly the table 2 shows that the second variable in the sub scale 

(Operations costs), cost of hiring labour was also rated highly by most of the farmers (Mean= 

4.18, SD=.626). Further table 2 indicates that the variable, high cost of hiring tractors was also 

rated highly by most of the respondents (Mean= 4.15, SD=.584).  

 Variable Mean Std deviation 

1 Acquisition of inputs 4.18 .490 

2 Cost of hiring labour is high 4.18 .626 

3 Cost of hiring tractors is high 4.15 .584 

 Overall Mean 4.17 .567 
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The high rating of the variable: acquisition of inputs (4.18) shows that farmers are facing the 

problem of lack of inputs which are necessary in the production of sugarcane. Agricultural 

inputs are very important in the production of sugarcane and without these inputs they may not 

do much. The standard deviation of .490 which is below one show that the scores were not far 

spread from the mean, this could be interpreted to mean that most of the farmers were in 

agreement about the influence of inputs such as fertilizers on sugarcane farming. This is an 

opinion, which could suggest that the farmers perceive acquisition of inputs as a problem in 

sugarcane farming. Similarly, the high rating of the variable acquisition of inputs, labour, hiring 

farm machinery by most of the heads of household shows that the heads of households 

perceived operations costs as impediments to adoption of sugarcane as a cash crop in the region. 

Most of the field extension officers interviewed identified lack of inputs by farmers as major 

problem facing farming in general in the region. They blamed this problem on inability of 

households to raise sufficient funds for farm operations such buying fertilizers and other inputs. 

They argued that unless the farmers in the region are assisted to acquire these inputs at a 

subsidized rate or free, it would be difficult for the them to adopt any cash crop farming let 

alone sugarcane. 

The findings in table 2 in this study agrees with observations made by Herbs and Columba 

(2010) who indicated that many contracted sugarcane farmers have given up sugarcane farming 

due to problems with supply of fertilizers and funds to procure herbicides. 

Marketing Costs 

 The study also sought to investigate whether marketing costs influenced adoption of sugarcane 

as a cash crop. The results were as presented in Table 3.    

Table 3: Marketing Costs and its influence on suargane  

 

 Variable Mean Std deviation 

1 Local roads linking jaggeries/mills are 

impassable during rainy season. 

4.21 .640 

2 Local roads are narrow 3.75 1.271 

3 Connection between local roads and main 

roads is poor due to lack of bridge culvert 

3.73 1.081 

4 Transport charges for lorries are high 4.31 .499 

5 Farmers are paid late 4.16 .809 

6 Delivery of sugarcane is never paid  4.36 .483 

7 Sugarcane payments are 4.27 .642 

8 Jaggeries are far from farms 3.87 1.166 

 Overall mean 3.97 0.823 
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Table 3 shows that the variables in the marketing sub scale were rated as follows : local 

roads(mean= 4.21, SD=.640), local narrow roads (mean=3.75, SD=1.271) and connection 

between local and main roads was rated (mean=3.73, SD=1.081), high transport charges 

(mean=4.31, SD=.499), late payments (mean=4.16, SD=.809). Lack of payments for sugar 

deliveries (mean=4.36, SD=.483), payments made are low (mean=4.27, SD= .642), and 

distance from farms to jaggeries/mills (mean=3.87, SD=1.166) 

The result from table 3 further indicates that the eight variables had high and very high mean 

ratings. The highest rated variable was delivery of sugarcane is unpaid (mean=4.36). It was 

followed by transport charges (mean=4.31). The third highly rated variable, prices paid are low   

(mean=4.27). The fourth highly rated variable, linkage between local roads and main roads 

(mean=4.21). Late payment was rated fifth at (mean=4.16). Three variables: local roads are 

narrow (mean=3.75), Connection between local roads and main roads, mean=3.73), Distance 

from farmers homes to jaggeries was rated (mean=3.87). These ratings were high with none of 

the variables rated low.  

Similarly, table 3 indicates that lowest standard deviations were observed in the following 

variables; high transport charges (SD=.499), delivery of sugarcane is never paid (SD=.483) and 

prices paid for sugarcane are low (.642). It can also be observed from table 3 that the highest 

standard deviation was observed in the following variables: local roads are narrow (1.271), 

jaggeries are far from farms (1.166) and connection between local roads and main roads 

(1.081). The overall mean standard deviation was (Mean=.823). This was a high mean. 

Very high mean ratings of variables related to payment such as late payment for deliveries, 

deliveries are never paid and low payment, suggests that farmers could be experiencing a 

problem where they are not sure of being paid for what they have supplied to the jaggery/mills. 

In a case where a farmer has an incurred the cost of producing a product and has sold the 

product to the market and no payments are forthcoming this hurts the farmer. Delayed 

payments after the crop has been in the field for 16-24 months makes the situation very difficult 

for the farmers 

The low standard deviations in most of the variables suggests that majority of farmers suffers 

from the problems of; non-payment after the delivery of sugarcane, low payments by millers 

and juggeries and high transport costs. The ratings were very close to the mean. This could 

suggest that the scores were almost normal. This could also suggest that the heads of household 

perceived the variables related to payment as major predictors of adoption of sugarcane as a 

cash crop in Gem Sub County. The overall mean (4.17) and standard deviation (.567) further 

attest to above suggestion. 

It is difficult for the farmer to meet his/her basic needs if he/she is not getting payments after 

the sale of a crop. This particular farmer may not have capital to reinvest in the venture again. 

The farmer can also be discouraged from engaging again in the farming completely. The same 

scenario is experienced if the farmer is paid late or the payments are low. It makes it difficult 

for the farmer to reinvest in the venture. It leads to a farmer abandoning the activity all-together 

even after the first or the second crops. High rating of the variables, transport costs suggests 

that charges by the jaggery/mills or private transport providers can have an impact on sugarcane 

farming in the area. This could imply that the transport service providers charge a lot of money 

for transporting sugarcane to the jaggeries/mills. High transport costs could leave farmers with 

low profit margin to reinvest in sugarcane farming. 
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Variables related to road network were also rated highly in the marketing subscale. This could 

suggest that the condition of roads in the area could be poor. Poor condition of roads could lead 

to high transport costs. In an area where roads are very poor, transport providers are likely to 

hike their rates leading to many farms not able to meet this expense. In a long run, it will 

discourage the farmers from engaging in cash crop farming, which will require them to bearing 

this kind of expense. The situation can be made better for the farmers if both national and 

county governments regularly maintain roads. 

Lack of bridges/culverts to link various areas can lead to distances between a market and a 

producer longer. This makes the transport providers to charge more money per unit of the goods 

being transported. The cost would be less if the distance between the source of sugarcane and 

market is shorter. This would be possible, if areas are connected with bridges and culverts. 

The high rating of the variable, narrow roads could also suggest that the roads in the region are 

narrow this makes it difficult for machinery which is used in land preparation, transportation 

of inputs, such as fertilizers and transportation of harvested sugarcane difficult. This is because 

the roads/paths cannot allow a vehicle to access the farms. This could lead to the use of 

additional human labour to move the sugarcane from the farm to the nearest point where the 

tractors or Lorries can stop. This would cost additional money, which the farmer may not be 

able to afford. 

High rating of the variable, low payments also shows that the amount of money paid by the 

Jaggeries could be so low to a point where farmers cannot break even. In long run since farming 

is a sort of business the farmers would not get enough money to re invest in farming. This 

makes them to abandon cash crop farming altogether. If the returns are high, it makes the 

farmers to re invest the income from the previous harvest in a new crop. 

The findings as observed from table 3 agree with the observations made about impassable roads 

by Waitathu (2015) who indicated that farmers in Baringo County have urged Baringo County 

Government to improve roads so as to reduce the escalating cost of doing livestock business. 

These comments were made after the farmers complained about the high transportation cost 

they incur when transporting the livestock to the markets within and outside the district. 

Transportation system is the artery of agricultural development. Areas with good transport 

network such as all-weather roads; it is easier for the farmers to move their farm produce to 

markets. Transporters will not charge a lot of money for their service in areas where the road 

network is superb. 

The finding about the distance between farms and mills agrees with observations made by 

Gettis et al. (2008) who indicates that availability of cheap transport systems in high economic 

areas lowers cost of transporting goods. This allows farmers to break even. He suggested that 

industries should be located where transportation of materials to the market is low. Kenyatta 

(1967) further observed that to make sugarcane farming economical in Nyanza, there was need 

to put up modern roads in Miwani, Chemelil and Muhoroni sugar belt. 

The observations about low and late payments for sugar delivery agree with the observations 

made by Leong and Morgan (1982), they observe that the government should protect farmers 

so that they can get good prices for their products. Kibor and Gitonga (2014) observed that 

farmers need to be helped by the Elgeyo Marakwet County Government to get good prices for 

their produce most of the time, farmers sell their products at a throw away price to middlemen. 

Land Fragmentation 
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The study investigated whether Land Fragmentation influenced adoption of sugarcane as a cash 

crop. The results were as presented in Table 4 

Table 4: Land Fragmentation influence on sugarcane 

 Variable Mean Std deviation 

1 Parcel of land not adequate for cash crop 

farming and homestead. 

3.52 1.295 

2 Distances between land parcels are huge. 3.16 1.452 

3 Land parcels are inaccessible 3.04 1.512 

4 Machines such as tractors cannot be used 

in small pieces of land. 

3.09 1.485 

5 Small pieces of land are not economical 3.40 1.371 

 Overall mean 3.40 1.423 

 

Table 4 indicates that it is only one variable whose mean was rated high, parcel of land not 

adequate (mean=3.52, S.D=1.295. The rest of the variables were rated average. It also shows 

that the standard deviations were high. This shows that opinions of the respondents on different 

variables in this particular sub-scale were divergent and widely scattered. This suggests that 

some households could only be having a single parcel of land and therefore they rated the 

variable distances between the parcels low, others could be having more than one parcel and 

rated the same variable high. This could be the cause of the high standard deviation 

(SD=1.452). The same scenario could have been experienced in the variable, land parcels are 

inaccessible. This variable was applicable to farmers who had more than one parcel of land. 

They were to indicate whether these parcels are accessible or inaccessible, the (Mean=3.09) is 

an indicator that the rating was average; this could also suggest that there were divergent views 

about this particular variable. 

It could also suggest that in some part of the population, it would be difficult to access some of 

the parcel of land from a neighbors’ land if one has to use machinery in land preparation e.g. 

tractors, if the farmer is not in good terms with the neighbor then it may not work. The head of 

households also rated the variable, small pieces of land are not economical averagely 

(mean=3.40). This indicates that they did not get much yield from their small parcel of land in 

which they had planted sugarcane. It suggests that the small parcels of land were not 

productive.  

These findings show that there are areas within the region where population growth is very 

high and land subdivision has been extensive leading to small, near uneconomical land pieces. 

It also suggests that there could also be areas where there is still huge chunks of land where 

farmers could still put huge chunks of land under cash crop farming. Many parts of western 

Kenya have experienced high population growth rate. The cultural norms require the head of 

household to distribute his land among his children. This has decreased land available for cash 

crop farming. Much of the land is set aside for homesteads and food crop farming (Kweyu, 

2013; 2013; Smokin, 2010). Kodowo (2012) suggests that land consolidation should be 

pursued aggressively in Siaya County. This would provide adequate land for cash crop farming. 
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These findings show the ways in which land fragmentation has influenced the adoption of 

sugarcane as a cash crop. This is through inadequate land and subdivided parcels of land, which 

are not economical. Inaccessibility of some parcels of land due to physical features such as 

rivers, hills and hostile neighbors are also variables, which could have affected adoption of 

sugarcane as a cash crop. 

Rainfall Variability 

The study investigated whether rainfall variability influenced adoption of sugarcane as a cash 

crop. The results were as presented in Table 5 below. The respondents rated the variables as 

indicated below. The variable, dry season has been prolonged was rated (mean=4.19, 

SD=9.41), the beginning and the variable, end of the short rains were unpredictable was rated 

(mean=4.27, SD=.539), while mean and standard deviation of the variable, unusual strong 

winds was rated (mean=4.27, SD=.617). The rating for the remaining two variables were, the 

beginning and the end of long rains unpredictable (mean=4.15, SD=.821) and unusual changes 

in temperature during the rainy season was (mean=4.22, SD=.623). The overall mean and the 

standard deviation of rainfall variability sub-scales was (mean=4.22, SD=.586). 

Table 5: influence of rainfall variability on sugarcane 

 Variable Mean Std deviation 

1 The dry season is prolonged 4.19 .941 

2 The beginning and end of the short 

rains are unpredictable 

4.27 .539 

3 The unusual strong winds during the 

rainy season destroy mature crops 

4.27 .617 

4 The beginning and end of the long 

rains is unpredictable 

4.15 .821 

5 There are unusual changes in 

temperature during rainy season 

4.22 .623 

 Overall mean 4.22 .586 

 

The results on table 5 shows that the highly rated variable was, the unpredictability of the onset 

and end of the strong rains and unusual strong winds destroys the crops (mean= 4.27). Secondly 

table 5 reveals that three variables were highly rated by the respondents with the means of 

above 4.2. The other two variables, dry season is prolonged ( mean = 4.19) and the beginning 

–and the end of long rains is unpredictable, were highly rated but with means below 4.20. The 

standard deviation of all the five variables was below 1.0. This is an indication that views of 

the respondents were not divergent on the issue under investigation. The highest standard 

deviation was observed in the variable, dry season is prolonged (SD=0.941), followed by the 

variable, beginning and the end of long rain are unpredictable (mean=.821) 

These findings reveal that the heads of the households were in agreement that the variables in 

the rainfall variability scale have affected the adoption of sugarcane as a cash crop in Gem Sub-

County. The findings further suggest that the respondents quite understand the phenomena of 
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climate change and they can show how it had affected adoption sugarcane farming. This is 

evident from high mean ratings (4.00 and above and a standard deviation below 1.0). 

The findings in this study show how global climate changes can interfere with geographical 

conditions, which favor production of sugar. Sugarcane in its growth cycle requires high 

temperature, which should be in the range of between 21° to 27°, this allows for high sucrose 

accumulation. However, if the temperatures are raised or lowered abruptly the crop is affected. 

Sugarcane also requires a dry season to allow harvesting. Prolonged dry season contributes to 

withering of the crops, which affects its tonnage. Rainfall beyond the recommended annual 

amount of 1200mm-1500mm can also lead to destruction as it leads to poor agronomic 

practices such as cultivating and harvesting. It can also contribute to situations of water logging 

which interferes with sugar plant growth. It can also lead to pests and diseases such as leaf spot, 

smut, white crabs and pests. This can easily attack the crop leading to low yields. 

Conclusions 

Basing on the findings, the study concluded that operation costs such as; acquisition of inputs 

such as fertilizers, labour costs, cost of land preparation hinders farmers from fully participating 

in sugarcane farming. Marketing costs such as: poor condition of roads, narrow roads, and poor 

connection between local and main roads has contributed to low farmers inputting land 

fragmentation under sugarcane in Gem Sub-County. This is because transport 

providers/jaggery owners are forced to charge highly for transporting the cane to the jiggery 

due to poor road network. Land fragmemtation has also contributed to inadequate land which 

can be put under cash crop farming. Rainfall variability in form of unpredictable rainfall 

distribution has contributed to low adoption of sugarcane as a cash drop in Gem sub-county, 

Siaya County. The farmers perceive the rainfall patterns to be unclear. This could have affected 

activities within sugarcane crop cycle e.g. planting, weeding and harvesting. 

Recommendations 

It was recommended that farmers in Gem sub-county, Siaya County should be assisted to 

acquire inputs such as fertilizers, herbicides so as to put more land under sugarcane crop. The 

road network in Gem sub-county needs to be improved to allow smallholder farmers to easily 

transport the produce to the markets and to lower the cost of transportation. Roads should be 

widened enough to allow access to farms by the tractors/lorries. Subdivision of ancestral land 

according to culture should be discouraged. The subdivided land becomes uneconomical for 

cash crop farming such as sugarcane. Furthermore, some subdivided parcels of land cannot be 

accessed. There is need to introduce rainfall adaptation strategies in Gem sub-county to help 

farmers to make adjustments. This will enhance resilience instead of farmers decreasing land 

under cash crops (sugarcane).  
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Abstract 

Participation of young farmers with disabilities in agricultural capacity-building programs in 

their communities is important as poverty reduction strategy in people with disabilities in 

Uganda. This research study comparatively examined participation of young farmers with and 

without disabilities in capacity-building programs designed for the public in Northern and 

Eastern Uganda. The study employed a comparative, mixed methodology, cross-sectional 

research designs involving 774 young farmers composed of 388 with disabilities and 386 who 

had no disabilities. The sample selection strategies involved the use of a stratified, and random 

sampling techniques. This research utilized an interviewer-administered paper survey in 

collecting data. Descriptive statistics and regression analyses were used in analysing 

quantitative data. The findings indicate that young farmers with a disability and being contacted 

face-to-face were less likely to participate in community capacity-building programs. In 

contrast, Northern Uganda, those contacted in a group setting, application of sign language 

interpretation, being female, and having supportive training staff increased the chances of their 

participation in community capacity-building programs.  

Key Words:  Agriculture, capacity-building programs, disability, participation, youth with 

and without disability. 

Introduction 

Participation refers to the process of attendance and active involvement of people in situations 

and decisions that affect themselves and their community (Checkoway & Gutierrez, 2008). In 

this study, participation refers to shared influence and the responsibility of participants to 

become actively involved in program activities such as decision making and feeling of 

belonging to those programs and communities (Head, 2008; Wagner III, 1994). Thus, 

participation entails informing, consultation, involvement, collaboration, and empowerment of 

the target participants so as to build their capacity for improved well-being (Wagner III, 1994).  

In addition, participation takes three dimensions: as contribution, as organization, and as 

empowerment. Participation as contribution refers to participation of community members 

through labor, cash, and land, among others. Participation as organization refers to creation of 

appropriate structures to facilitate participation by targeted people. While participation as 

empowering refers to involving marginalized and underserved groups and communities to 

develop power and influence to make decisions and have control over programs meant to 

benefit them (World Health Organization, 1991). Critical, therefore, to the definition of 

participation is that it targets vulnerable, underserved, and excluded people to build their 

capacity to make decisions and have control over all programs intended to benefit them. 

Participation takes a number of forms including: informing people with balanced and objective 

information, consulting people and providing feedback, involving and working directly with 

communities, collaborating and partnering with groups or communities in decision making, 

and empowering and ensuring that the participants retain control over decisions that affect them 
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(World Health Organization, 2008). It is, therefore, important to create spaces that enable and 

encourage participation by vulnerable and excluded groups such as people with disabilities. 

However, a critical gap exists in factors that influence participation by people with disabilities 

in capacity-building programs in communities. 

Topology of Participation  

Participation involves eight levels: 1) manipulation, 2) therapy, 3) informing, 4) consultation, 

5) placation, 6) partnership, 7) delegated power, and 8) citizen control (Sherry, 1969). While 

the presence of eight levels seems oversimplified, they help to illustrate something that is often 

omitted by development programmers to the disadvantage of targeted program participants 

(Sherry, 1969).  

Unfortunately, community power holders tend to disadvantage poorly resourced people. Most 

often, development practitioners misconstrue manipulation as if people have been involved in 

planning, yet the resource-poor have not been engaged/have not participated in either planning 

or decision-making (Sherry, 1969). Information and consultation allow the targeted poor to 

hear and to have a voice in program planning and decision-making. Participation by vulnerable 

and excluded groups from capacity-building programs in communities tends to be facilitated 

by less stratified communities, a supportive environment, and conducive policy framework 

(Anaby, Hand, Bradley, DiRezze, Forhan, DiGiacomo, Law, 2013; World Health 

Organization, 1991).  

As with all people, when people with disabilities participate in capacity-building program 

activities, they develop skills, competencies, and social networks (Deutsche Gesellschaft fur 

Technische Zusammenarbeit [GTZ] 2005; World Health Organization, 2008). In addition, 

people with disabilities achieve mental and physical health, and develop a feeling of belonging 

to the community, and meaning and purpose in life. Meaningful, active, and rewarding 

community participation is the main goal of capacity-building programs. Participation is 

important to the well-being of people with disabilities (World Health Organization, 2008). 

People with disabilities are not meaningfully included in community development activities 

due to the demands required to be effective in making fundamental changes in organizational 

policies, and capacity building of personnel, among others. In 2005, a report of a meeting 

between USAID, the National Union of Persons with Disabilities in Uganda (NUDIPU), the 

Kampala Disabled Persons Business Association, and Action on Disability and Development 

(ADD) showed that organizations for the disabled had difficulty accessing funding because 

their program interests did not align with the donor community’s priorities (Albert, Dube, & 

Riis-Hansen, 2005).  

In the above scenario, these organizations were not funded because the funding interests of 

USAID were perceived to be different from those of people with disabilities. The question is 

this: how many other organizations for people with disabilities in the world may have and may 

be continuing to experience such funding dilemmas? Failure to obtain funding or support 

constrains people with disabilities from pursuing their interests and needs. Capacity building 

for the disabled requires hands-on learning and observation of innovative agricultural practices 

in the case of farmers/farm workers. Access to these resources can promote skill development 

in problem solving through participatory learning and group activities designed to empower 

farmers as well as to promote social cohesion through increased cooperation (Phillips et al., 

2014). 
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A few organizations are involved in and have championed research and capacity building for 

people with disabilities and their support organizations in developing countries. The best 

example, so far, is the United Kingdom’s Department for International Development (DFID) 

as the first agency to issue a paper on the status of people with disabilities, and the United 

States Agency for International Development (USAID), which has continuously mainstreamed 

disability issues in programs and organizations and supported those agencies. Such mainstream 

activities that address the plight of people with disabilities include opportunities to support 

more-focused activities, direct support of organizations for the disabled, and support of all 

initiatives aimed at building capacity people with disabilities. The reason for this support is 

that people with disabilities lack human development and capacity building opportunities, such 

as educational and vocational training opportunities (DFID, 2000; Siddiqua et al., 2012). 

People with disabilities must be involved in all aspects of capacity-building programs such as 

planning, advocacy of training programs, and delivery of the capacity-building programs at 

individual, group and systemic levels. Lewis (2010) added that capacity-building programs 

could elicit successful outcomes when people with disabilities constitute part of the 

consultative and delivery process as agents for socioeconomic change. 

In developed countries, however, policy makers promote and subsidize adaptive capacity-

building courses for people with disabilities to cover their educational deficits and skill 

inadequacies (Pagan-Rodriguez, 2015). Disability is both a cause and a consequence of poverty 

and eliminating world poverty is unlikely unless the rights and needs of people with disabilities 

are considered in development programs (Yeo, 2005).  

In practice, community development programs are meant to address equity criteria by targeting 

people with disabilities among others. Unfortunately, however, community programs tend to 

prioritize effectiveness criteria to maximize the impact of the program as opposed to equity 

criteria, which is all-inclusive. The effectiveness criteria mostly address participation of more 

resourced, educated and socially networked individuals. Most programs, however, tend to 

adequately meet effectiveness criteria as opposed to equity inclusion. This stems from either 

conflicting target criteria or participant-selection mechanisms that favor the elite or capture the 

need for a minimum level of social and economic capital (Vornholt et al., 2013). The poor tend 

to benefit more when they participate directly in programs than when those programs are only 

knowledge-based (Phillips et al., 2014). 

Capacity building for people with disabilities in relevant areas also serves to increase their 

knowledge and skills through informal learning, learning by doing, and lifelong learning while 

building the capacity of organizations supporting people with disabilities (Wolbring et al., 

2013). A study carried out in Zimbabwe pointed to the exclusion of people with disabilities 

from access to community entrepreneurial programs, despite the fact that those with disabilities 

were aware of the program’s existence in the community (Mpofu & Shumba, 2013). People 

with disabilities have lower expectations because they are more disadvantaged in the labor 

market (Pan-Rodriguez, 2015). The presence of a disability has been found to contribute to 

lower job satisfaction. Sometimes further participation by people with disabilities capacity-

building programs does not translate into increased rewards because of the already existing 

stigma employers and other workers portray against people with disabilities  

Even when people with disabilities supposedly participate in capacity building through 

community development programs, their attendance or non-attendance, or dropout rate is 

influenced by factors such as accessibility and relevance of the program to their needs (Phillips 

et al., 2014; Vornholt et al., 2013). Ineffective program implementation or economic 
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constraints, and perceived returns and opportunity costs of attendance also influence the 

participation of people with disabilities in community capacity-building programs. However, 

sometimes participants drop out due to a failure to achieve individually anticipated 

expectations such as loans, cash or payment in kind for their attendance (Phillips et al., 2014). 

Participant expectations tend to be guided by those occasions in which development programs 

with incentives attract participation or require inputs for individuals to implement the program. 

Therefore, the absence of payment or incentives elicits a negative reaction that discourages 

participation. In addition, if participants feel that the program is going to encroach on their time 

for other socio-economic activities and the distance to attend the program is long, they are most 

likely to drop out or irregularly attend (Phillips et al., 2014). 

Many challenges characterize Uganda’s extension service delivery. There is very high farmer 

to extension educator 3000 to one ratio, hard to reach remote and rural communities with poor 

communication, poorly facilitated extension educators with very low morale, thus most young 

farmers remain unreached by agricultural extension services (Barungi, Guloba, & Adong, 

2016). Barungi et al. add that since 1960, Uganda’s extension system has experienced several 

reforms, whose effect further alienated vulnerable and underserved groups of farmers such as 

those with disabilities. The ultimate blow on the Uganda’s extension system was a decree by 

the executive arm of the Government of Uganda in 2014, summarily phasing out frontline 

extension educators and replacing them with military personnel (Rwakakamba & Lukwago, 

2014). 

Theoretical and Conceptual Framework 

This study is based on the social model of disability (Burton, 1993) and knowledge-inclusion- 

participation- access-fulfilling obligation (KIPAF) framework on disability (Ortiz, 2004). In 

addition, this study used the interactional theory to gain insights into the influence of 

interactions among individuals on participation in capacity-building programs of young 

farmers with disabilities (Wilkinson, 1991). 

KIPAF Framework on Disability, which is based on the social model of disability, informs this 

study’s focus on participation in capacity-building programs of young farmers with and without 

disabilities in Uganda. According to KIPAF framework, social exclusion and poverty among 

people with disabilities can be overcome through the provision of knowledge, inclusion, 

participation, access and fulfillment of obligations (DFID, 2000; Ortiz, 2004). Alleviation of 

the antecedents of social exclusion and chronic poverty levels in people with disabilities can 

result in a rewarding and fulfilling life.  

Disaggregating the KIPAF framework, people with disabilities deserve a quality life, but lack 

the capacity-building opportunities to develop their knowledge, skill, and competencies in their 

livelihoods (DFID, 2000). For example, farmers with disabilities lack improved seed and 

animals, agricultural information, and value addition and processing, and markets for their 

produce. Further, the social exclusion of people with disabilities from social and economic 

benefits constitutes one of the most curtailing factors in the participation of people with 

disabilities in the social, economic, and political civic activities in their communities. Often, 

from the outset, people with disabilities tend to be denied access to public social and economic 

activities; and are not consulted on issues affecting them, leaving them without input and a 

voice in decision-making processes. Lack of supportive and enforced legislation hinders access 

by people with disabilities to the social, economic, and political activities that would enable 

them to establish the social, economic, political, and physical capital crucially essential for 

fulfilling and flourishing life (Ortiz, 2004). 
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The interactional theory postulates that a community is comprised of social fields, which allow 

people to connect and interact to form community fields (Pigg, 1999; Wilkinson, 1991). 

Community members interact through social fields that allow them to access community 

resources such as information on available capacity-building programs. Therefore, the strength 

or weakness of the social fields formed among young farmers with arm, leg, hearing, speaking, 

mental or other disabilities, little people, and albino is critical to access of resources dispensed 

by capacity-building programs targeting young farmers with disabilities. Community fields 

link community members and, if strong, can influence inclusion; if weak, they can promote 

marginalization. 

The factors this study conceptualizes to influence participation broadly include contact with 

extension educators, use of accommodation facilities, disability status, region, and supportive 

program personnel. In addition, this study considered participation in capacity-building 

programs as shared influence and responsibility of participants in active involvement in 

program activities such as decision making and feeling of belonging to those programs and 

communities.  

Therefore, a full understanding of factors influencing participation of people with disabilities 

in capacity-building programs in communities begins by analyzing young farmers with 

disabilities: socioeconomics, disability status, capacity-building needs, provision of disability-

accommodation facilities, disability region of Uganda, responsive capacity-building program 

personnel. A combination of a young farmer’s demographics and socioeconomic situation, 

disability status, region of residence in Uganda, use of disability accommodation facilities, and 

supportive program personnel have an effect on participation in capacity-building programs 

and well-being of young farmers. However, external to this conceptual framework is 

environmental contexts such as societal culture, political conditions, and geographic settings 

that influence participation of young farmers with and without disabilities (Laverack et al., 

2007). For example, the geographic setting can influence livelihood strategies and coping 

mechanisms (Birner et al., 2009).  

Results and Discussion  

The findings of young farmers’ participation in capacity building programs are summarized in 

Table 1. 

Table 1: Participation in community capacity building programs by Disability 

Status or Region 

Participation in training activities in 

community 

 With Disability  Without Disability 

N Mean (SD) N Mean (SD) 

Level of attending training activities 170 4.15 (0.77) 95 3.83 (0.930) 

I actively participated in training 131 3.53 (1.01) 87 3.89 (0.882) 

I am involved in decision making 131 3.73 (0.88) 87 3.82 (0.971) 

I am part of the community 131 4.18 (1.040) 87 4.18 (0.995) 

My production capacity improved by 

training organizations  

168 4.21 (0.720) 103 3.67 (9.330) 
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Level of benefiting by being a 

member of community groups  

197 3.50 (1.19) 189 3.37 (1.233) 

     

Participating in training activities in 

community 

 Eastern Uganda  Northern Uganda 

N  N  

Level of attending training activities  57 3.82 (0.690) 208 4.10 (.874) 

I actively participated in training 63 3.35 (0.950) 155 3.81 (.954) 

I am involved in decision making 63  3.48 (0.840) 155 3.88 (.918) 

I am part of the community 63 4.03 (1.050) 155 4.25 (1.00) 

My production capacity improved by 

training organizations  

49 3.86 (0.470) 130 4.20 (0.800) 

Level of benefiting by being a 

member of groups 

53 3.64 (0.857) 107 3.86 (1.224) 

Rating at a five-point Likert scale: 5-very high, 4-high, 3-neither high nor low, 2-low, and 1-

very low. 

Young farmers with disabilities have a high level (mean = 4.15) while young farmers without 

disabilities have neither high nor low (mean = 3.83) level of attending training activities 

delivered by capacity building programs in their communities. However, both young farmers 

with and without disabilities experience medium high level (mean = 3.53 and mean = 3.89 

respectively) of actively participating in training activities in their communities. In addition, 

capacity building programs have a high (mean = 4.21) potential to improve production capacity 

of young farmers with disabilities, and consider themselves being part of their local 

communities (mean = 4.18).  

On the other hand, young farmers without disabilities experience lower level (mean = 3.73) of 

involvement in decision-making, and capacity building program activities are perceived to 

have high potential (mean = 4.21) for improving their production capacities. As much as young 

farmers with and without disabilities subscribe as members to community groups, young 

farmers with and without disabilities experience low level (mean = 3.50 and mean = 3.37 

respectively) of benefit from community groups. Both young farmers with and without 

disabilities experience a high level (mean = 4.18 and mean = 4.18 respectively) of belonging 

to their local communities. 

Furthermore, the findings in table 1 corroborate World Health Organization (1991) information 

that participation reflects three dimensions: as contribution, as organization, and as 

empowerment.  The contribution dimension refers to participation of people through the giving 

labour, cash, and land among others. The organizational dimension involves creation of 

appropriate structures to facilitate participation of targeted people. The empowerment 

dimension entails integrating involving marginalized and underserved groups and communities 

to develop power and influence to make decisions and have control over programs meant to 

benefit them. It is, thus, important to note that participation in capacity building should target 

the vulnerable, underserved and excluded people such as those with disabilities to build their 

capacity to make decisions and have control over all programs. 
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Respondents were asked to participate in Community Training Programs in Last Five Years. 

Binary logistic regression was used to simultaneously examine the collective influence of 

disability status, region and mode of contact on whether the young farmer was or was not asked 

to participate in community capacity building programs.  Thus, the investigator examined the 

determinants of participation of young farmers in capacity building programs. Table 2 

summarizes the descriptive statistics for each of the variables included in the analysis for the 

first logistic regression.  Approximately 31% (N = 88/128) indicated they had been contacted 

via a face-to-face conversation and 35% (N=45/128) indicated they had been contacted in a 

group setting. 

Table 2: Summary Descriptive Statistics for Variables used in Logistic Regression 

Analysis 

Variable Dummy Coding frequency Percentage  

Disability 0 = No Without Disability 386 68.7 

 1 = Yes With Disability 176 31.3 

  562 100.0 

Region  0 = Eastern  183 32.6 

 1 = Northern  379 67.4 

  562 100.0 

Contact by Face-to-Face 0 = No 88 68.8 

 1 = Yes 40 31.2 

  128 100.0 

Contact in Group Setting 0 = No 83 64.8 

 1 = Yes 45 35.2 

  128 100.0 

Asked to Participate in 

Community Programs  

O = Yes 316 56.2 

 1 = No 246 43.8 

The logistic regression results (Table 2) indicated there was an acceptable model fit 

(discrimination among the two groups of the dependent variable) on the basis of the four 

independent variables (X2 = 48.00, p<0.001).  Of the four predictor variables two were found 

to be statistically significant (disability status p = 0.001; face-to-face contact p = 0.013). This 

indicate odd that those with a disability were 94.4% less likely compared to those without 

disability (p<0.001) to participate in community capacity building programs. An odd of .046 

indicates that the outcome labelled a 1 (not asked to participate in community programs) is 

0.046 times as likely with a one-unit increase in the predictor variable when controlling for the 

influence of the other three predictor variables.  Being contacted via face-to-face conversation 

had an Exp(B) value of 0.178.   
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The four variables collectively were somewhat acceptable regarding the discrimination 

between the two groups of the dependent variable. The variables correctly classified 89% of 

those individuals that have been contacted in the last 5 years to attend any community training 

programs; whereas, the model correctly classified 71.4% who were not contacted to attend 

community training programs.  

It must be emphasized that this analysis is conducted using listwise deletion of missing cases, 

and thus only 128 young farmers were used in the logistic regression analysis in Table 3. 

Table 3: Participation Regressed on Disability, Region, and Selected Modes of 
Contact  

Model  B SE B Wald Exp(B) P 

Constant -2.369 1.450 2.667 0.470 0.102 

Disability status (0 = Without 1 = With) -3.085 0.912 11.433 0.046 0.001 

Region  

(0 = Eastern 1 = Northern) 

       

1.294 

0.688 3.539 3.646 0.060 

I was contacted by face to face conversation (0 

=No 1=Yes) 

-1.726 0.694 6.195 0.178 0.013 

I was contacted in a group meeting (0 = No 1 

=Yes) 

0.550 0.630 0.762 1.733 0.383 

      

Model Summary 

N - 128 

df = 4 

Chi Square = 48.004 

p = <.001 

-2 Log likelihood = 86.478 

Cox & Snell R Square = .313 

Nagelkerke R Square = .481 

    

Dependent variable: In the last five years have you been asked to participate in community 

training programs is coded 0 = Yes, asked to participate and 1 = No, not asked to participate. 

Table 3, indicates having a disability reduced the odds of a young farmer’s participation in 

capacity-building programs by 95.4% (p<0.001). This implies that young farmers with 

disabilities are less likely to participate in capacity building programs meant to benefit all 

community members. In addition, Northern Uganda increased the odds of a young farmer to 

participate in capacity-building programs in their communities by a factor of 3.646 compared 

to young farmers in Eastern Uganda (p=0.060). Thus, young farmers in Northern Uganda 

experience more opportunities of participating in capacity-building programs compared to their 
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counterparts in Eastern Uganda. Furthermore, face-to-face contact decreased odds of young 

farmer participation in capacity-building programs in their communities by 82.2% (p = 0.013), 

while contact in a group setting increased the odds by 73.3% (p = 0.383). According to focus 

group discussions in Northern Uganda, young farmers have formed groups to access capacity-

building services and increase their ability to advocate for service delivery.  

Log (odds of participation) = -2.369 – 3.085 (disability) + 1.294 (Northern Uganda) - 1.727 

(face-to-face) + 0.550 (group meeting)  

Further, the investigator analysed the determinants of effective participation in capacity-

building programs by young farmers with and without disability, findings summarized in Table 

4. 

Table 4: Active Participation Regressed on Disability Accommodations and 
Gender 

Model  B SE Wald Exp(B) p 

Constant  -4.210 0.767 30.104 0.015 <0.001 

Sign language interpretation (0 

= No) 

0.387 0.093 17.403 1.472 <0.001 

Supportive training staff (0 = 

No) 

0.462 0.142 10.601 1.587 <0.001 

Gender (0 = Female) 1.290 0.362 12.691 3.633 <0.001 

     

Dependent variable: In the last five years, have you worked with any extension educator on 

issues related to your agricultural enterprises 

Table 4, indicates that sign language interpretation increased the odds of young farmers with 

disabilities to work with extension educators on issues related to their agricultural enterprises 

by 47% (p <0.001). This implies that young farmers with disabilities are more likely to 

participate in capacity-building programs when the training implementers provide sign 

language interpretation. Thus, application of sign language interpretation in capacity-building 

programs promotes inclusion, which enhances young farmers’ feeling of belonging to and 

participation in capacity-building programs. In addition, disability-supportive training staff 

increased the odds of participation of young farmers with disabilities in capacity-building 

programs by 58% (p <0.001).  

Furthermore, Table 4 shows that being female increased the odds of a young farmer to 

participate to participate in capacity-building programs by a factor of 3.633 compared to males. 

In Uganda, most development agencies target women participation in capacity-building 

programs due to their pivotal role in household nutrition and performing over 80% of 

agricultural activities.   

Reduced Regression Equation: 

Log (odds of participation) = -4.210 + 0.387 (sign language interpretation) + 0.462 (supportive 

training staff) + 1.290 (female)  
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Conclusions and Recommendations 

Having a disability reduces a young farmer’s opportunity to participate in capacity-building 

programs. Young farmers with disabilities are more likely to be contacted in group settings 

rather than via face-to-face—an indication of social exclusion and discrimination that restricts 

them from participation in capacity-building programs compared to young farmers without 

disabilities. Thus, unless they are in a group setting, young farmers with a disability are less 

likely to be asked by extension or community educators to participate in capacity-building 

programs. However, access to sign language interpretation and supportive-training personnel 

and being in Northern Uganda improves or enhances participation among young farmers with 

disabilities in capacity-building programs. 

Agencies that fund community development should demand evidence of disability-inclusive 

programming as one criterion for funding capacity-building programs to enhance inclusive 

participation of young farmers with disabilities in community capacity-building programs. 

Moreover, concerted effort of community leaders and programmers should support and enforce 

disability policies to promote equity in farmer participation in capacity-building programs. 

Education of extension, community workers, and community members on disability issues and 

incorporate disability sensitive programs in extension training curricula.  
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Abstract 

In many developing countries, the agriculture sector is dominant in raising incomes among the 

poor by as much as four times than other sectors. According to the World Bank, 2013, annual 

report, agriculture reduce poverty, raise incomes and has improved food security for 80% of 

the world’s poor who depend on farming. The sector realized about 17% of the GDP and 40% 

of exports. This achievement is attributed to improve agricultural productivity through 

integration of ICT in the farming system to address SDG number two on zero to hunger. 

Questionnaires, focus group discussions and interviews were the methods used to collect data. 

The data was collected from 90 respondents sampled across Kieni East Constituency. The 

research targeted producer organizations, change teams, extension agents and key stakeholders. 

The overall objective of the research was to investigate the role of ICT to small holder farmers 

to harness the benefit of information and communication technologies to maximize returns on 

agriculture production system. The research examined the role of ICT mainly using market 

price information through short message service or web portal, open data kit, internet and use 

of geographical information system in enhancing growth and efficiency in agri-business 

transactions. The research findings indicated that there is a correlation between increase in 

information and communication technology and increase in returns on agricultural production 

system. It also indicated that use of ICT enhanced growth and efficiency in agri-business 

transactions by empowering the farmer and producer organizations with real time marketing 

information. The research demonstrated the role of ICT in the systematic dissemination of 

agricultural information to provide comprehensive, up-to-date and detailed knowledge and 

information. The research witnessed tremendous advancement in information dissemination 

among smallholder farmers. Use of ICT in Agricultural extension and education provided an 

efficient and effective way to reach out to small holder farmers. 

Key Words:  ICT, Agricultural extension, Agricultural information, market, mobile 

technology 

Introduction  

The use of ICT in Agriculture plays a vital role in the social and economic development of 

most African countries and is the main contributor to economic growth and stability (Hilda 

Munyua, et al 2008). According to Chukwunonso et al (2013), the main impediments to ICT 

adoption is the sophistication of the technology which requires human capital investment to 

synchronize efficiently challenges faced by small holder farmers that includes production and 

marketing. ICTs have a positive impact on the development of any nation especially in the food 

security sector (Kuhlmann, 2005). There is a strong link between integrating ICT in farming 

systems and achievement of sustainable development goal number two which targets to end 

hunger, achieve food security, improve nutrition and promote sustainable agriculture.  

mailto:mainapaul72@gmail.com
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The farmers, especially the youth seem inclined towards going online on computers to access 

market and production information while the older generation respond better to audio and 

visual ICTs. Most of the stakeholders have also taken a keen interest in some of our technical 

solutions like Frontline SMS used for mobilizing farmers and use of the technology to answer 

farmers’ queries via phone as well as accessing agronomic information. Agriculture involves 

the conceptualization, design, development, evaluation and application of innovative ways to 

use information and technologies in rural domain with a primary focus of livelihood 

improvement (Manish Mahant et al, (2012). According to Alexander B. Sideridis (2010), 

poverty and hunger in developing countries can be addressed through increasing farm 

productivity and ICT in particular can contribute in the achievement of the goal.  

The application of ICT in agriculture is an important pillar of agricultural extension (B. L. 

Dhaka and K. Chayal (2010). The desire to strengthen farmer’s access to market has seen the 

emergence of a number of interventions that employ ICT tools in the provision of agricultural 

marketing information, Julius J. Okello (2012). Market access is one of the most important 

factors influencing the performance of small holder agricultural farmers (Barret, 2008; Kirsten, 

2010). Ezeh Ann Nnenna (2013), stated that its imperative to provide adequate training on the 

use of ICTs to all stakeholders strengthening more the use of phones and internet and this needs 

collaboration with research institutions on information dissemination and training,(Spyros 

Fountas ,2014). 

The ICT technologies accessed include use of using market price information through frontline 

short message service or web portal, open data kit, internet and use of geographical information 

system, (H.A.C.K Jayathilake et al 2015). This enhances growth and efficiency in agri-business 

transactions through timely marketing and technical information to both individual farmers and 

producer organizations. This is a data base for disseminating market and agronomic 

information to farmers. Other technologies included creating awareness through the radio and 

various foras and use of farmers/buyers interactive platform. Others included use of a mobile 

platform to provide location based information to farmers on  topography, rainfall, temperature, 

farm management practices, crops range  and soil types. This was supported by Anthony G. 

(2013) in the journal on information technology and rural development in Africa, experiences 

in Kenya.  

Objectives of the research 

1. To find out if there is a correlation between increase in information and communication 

technology and increase in returns on agricultural production system.  

2. To investigate whether use of ICT enhanced growth and efficiency in business 

transactions through dissemination of timely marketing and agronomic technical 

information to both farmers and producer organizations 

3. To examine the role of ICT as a driver of economic agribusiness indicators in the 

agricultural value chain, climate change and resilience intervention and to assess the 

views of farmers regarding use of ICT in Agriculture.  

Research Methodology 

The study was carried out through a desk review of secondary sources of information covering 

small scale agriculture and a wide range of ICT related experiences and initiatives. The primary 

data was collected in Gakawa, Kiamathaga and Thegu ward in Kieni East Constituency. The 

research wanted to investigate if there is a correlation between increase in information and 

communication technology and increase in returns on agricultural production system. The 
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paper accessed the role of ICT to enhance growth and efficiency in business transactions 

through dissemination of timely marketing and technical information to both farmers and 

producer organizations. The research was based on key indicators which included the number 

of farmers trained, numbers actively using the SMS service, numbers of producer organization 

using ICT in their programing, marketing and income generated at various levels as a result of 

integrating ICT.  

The researcher used regression and correlation analysis to explore the nature of the relationship 

that exists among dependent and independent variables. The researcher did hypotheses tests 

and conducted analysis of variance in accordance to the research objectives. The study followed 

exploratory research design. Quantitative and qualitative research methods were adopted to 

collect data from the study respondents. Survey research approach was implemented to collect 

data from the study participants. Quantitative data included open ended and closed-ended 

information. Data collection methods included use of questionnaires, focus group discussions 

and interviews. The data was collected from 90 respondents sampled across Gakawa, 

Kiamathaga and Thegu ward in Kieni East Constituency. The research targeted producer 

organizations, change teams, extension agents and key stakeholders. 

Research Instrument 

The survey instrument comprised demographic data items, Likert-scale survey items, 

dichotomous questions and checklists which were designed to collect data on the issues under 

investigation.  

Reliability of the instrument 

Reliability is the degree to which an assessment tool produces stable and consistent results 

when administered at different time intervals to the same respondents. For an instrument to be 

considered reliable to making statistical inference, the Cronbach's alpha of at least 0.7 is 

required.  

Table 1: Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's Alpha Based on 

Standardized Items 

No. of Items 

0.722 0.579 23 

 

From Table the alpha of 0.722. The alpha obtained is above the minimum threshold of 0.7 

which imply the questionnaire tool used was reliable to make inference and generalize the 

results.  

Scope of the Study 

The study was conducted through case study targeting 90 participants. The farmers were 

identified through stratified random sampling. This included farmers that were using mobile 

technology.  
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Target population and sampling method 

The data was collected from 90 respondents sampled across Gakawa, Kiamathaga and Thegu 

ward in Kieni East Constituency (Fig. 1) who had high concentration of farmers using ICT. 

The sampling process yielded a sample of 90 farmers out of the 300 population size. 

 

 

Figure 1: Map indicating the research area – Kieni East constituency 

 

Table 2: Stratified random sampling technique employed to select study participants 

Sub Location  Farmers involved Sample Size 

Kabaru 70 21 

Kiamathaga 100 30 

Narumoru 50 15 

Lusoi 30 9 

Gakawa 50 15 

TOTAL 300 90 
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The research used stratified random sampling since it’s a method of sampling that involves the 

division of a population into smaller groups known as strata. The population in this case is the 

five sub locations. The proportionate sample size method was used to justify the sample size 

as shown below: 

(70/300 x90 - 21) (100/300 x 90 – 30)   (50/ 300 x 90 – 15)  

(30/ 300 x 90 – 9) (50/300 x 90 -15) 

Total selection:  90 respondents from the population of 300 farmers. The researcher used the 

systematic or the nth method where every nth farmer was selected from the randomized list. 

Data collection tools used included questionnaires, interviews, focus groups discussion and 

observations. 

Conceptual Framework 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Conceptual framework 

The Regression Model 

Y= β0 + β1 X1 + β2 X2 + β3 X3 + ε 

Y= Integrating ICT in the farming system 

Independent variable 

Intervening variables 
1) Ability to sustainably apply ICT technology 
2) Availability of ICT technology 
3) Availability of ICT resources 
4) Perception of the farmers and producer 

organisations 

Dependent variables 

Integrating ICT in the farming systems 

Poverty reduction 
within the 
agricultural 
communities 

Improved economic 
standards of 
farmers and 
producer 
organisations  

Employment 
creation in the 
Agri-business 
sector 

 ICT technology 
 Market platforms 
 E -Extension 
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β0= Y intercept 

β1 to β3 = regression coefficients  

X1 = ICT technology 

X2 = Market platforms 

X3 = E-Extension 

ε = error term.  

Whereby Y represent the Integrating ICT in the farming system, X1 is ICT technology, X2, 

Market platforms  and X3 .E- Extension. Β0 is the model’s constant, and β1 – β3 are the 

regression coefficients while ε is the error term form the model’s significance. Holding other 

factors (Integrating ICT in the farming system) constant, a unit increase in use of ICT 

technology would lead to an increase in marketing hence encouraging farm productivity and 

improve on livelihoods.  

Results  

Almost half of the farmers use mobile phones to a great extent (48.1%) to access agronomic 

information to boost productivity. Over 50% use the mobile phones to some extent to check 

market rates using short message service or internet. All the farmers interviewed used the 

mobile phone to check the market rates. 

Table 3: Key outcomes, use of ICT in agricultural productivity 

 Use of ICT in agricultural productivity 

Rating Checking market 

rates 

Obtaining agronomic information 

To a very little 

extent 

0.0% 8.7% 

To a little extent 0.0% 11.1% 

To some extent 55.6% 32.1% 

To a great extent 44.4% 48.1% 

TOTAL 100% 100% 

 

Over 50% of the farmers interviewed applied the information obtained through the ICT 

technology. However, 3% did not trust the information and were dissatisfied.     

Table 4: Satisfaction with use of mobile technology to boost production 

Satisfaction level Level of information 

reliability 

Level of application of information 

obtained 
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Very dissatisfied 24.0% 0.4% 

Somewhat dissatisfied 11.1% 3.7% 

Neither satisfied or 

dissatisfied 

0.0% 9.7% 

Somewhat satisfied 28.9% 29.6% 

Very satisfied 36.0% 56.6% 

TOTAL 100% 100% 

 

Conclusion and Recommendations 

The research findings indicated majority of farmers had positive attitude towards use of ICT 

and there was a correlation between increase in information and communication technology 

and increase in returns on agricultural production system. The research concluded that use of 

ICT calls for good infrastructure, adequate ICT skills, good and affordable connectivity and 

appropriate ICT policies. Use of ICT enhanced growth and efficiency in business transactions 

through dissemination of timely marketing and technical information to both farmers and 

producer organizations. Use of ICT in Agricultural extension and education provided an 

efficient and effective way to reach out to small holder farmers. The research concluded that 

without the enabling environment and infrastructure, no much can be achieved.  

There must be right policy formulation and capacity building of farmers and extension workers 

on ICT usage in agriculture related software and provision of market information platforms. 

The researcher recommended the need to strengthen Agriculture ICT curriculums in the formal 

and informal educational and training programs. The governments should invest more on the 

acquisition of advanced ICT skills targeting agriculture extension staff in the rural areas. There 

is need to establish community-based village knowledge centers to act as clinic for farmer’s 

needs. There is also need to design phones that can be solar powered to reduce dependency on 

electricity which is less available in some remote areas. The research recommended that 

promotion of high technology such as ICTs for communication with farmers should be targeted 

to youth in agriculture because they are already familiar with the communication tools and 

require little additional training for their use and the fact that older farmers have less 

understanding of the benefits of ICT adoption.  

Reference 

Alexander B. Sideridis (2010). ICT and farmers: lessons learned and future developments  

Aderbigbe (2014) - ICT in Agricultural Sustainability and Food Security Bello  

Asingwire, N. (2003). Electronic delivery of agricultural information to rural communities in 

Uganda  

Adejo, P.E and U. Haruna, (2009) - Access of farmers to ICTs for agricultural development in 

Bauchi local government area 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

47 
 

Aker, C.J. (2008). ‘Does Digital Divide or Provide?’ The Impact of Cell Phones on Grain 

Markets in Niger; Center for Global Development Economics Department, Fletcher School of 

Law and Diplomacy, Tufts University 

Anthony G. (2009); Information Technology for Agriculture and Rural Development in Africa: 

Experiences from Kenya 

Bracha Gal et al (2003); Adoption of Information Technology for Farm Management: A Case 

Study. 

B. L. Dhaka and K. Chayal (2010); Farmers’ Experience with ICTs on Transfer of Technology 

in Changing Agri-rural Environment 

Batchelor, S and Norrish, P. (2005). Framework for the assessment of ICT pilot projects  

Baryamureeba, V. (2007). ICT as an Engine for Uganda‟s Economic Growth: The Role of and 

Opportunities for Makerere University 

Barret, (2008) – Market Access for small holder farmers 

Ezeh Ann Nnenna (2013); Access and application of information and communication 

technology (ICT) among farming households of south east Nigeria 

Market access is one of the most important factors influencing the performance of small holder 

agricultural farmers  

Chukwunonso et al (2013). The adoption of information and communication technology in 

Agriculture in Nigeria. 

Gelb E, Parker C, (2006). Is ICT adoption for agriculture? A summary of the EFITA ICT 

adoption.  

Hilda Munyua, Edith Adera, and Mike Jensen (2008); Emerging ICTs and Their Potential in 

Revitalizing Small-Scale Agriculture in Africa 

H.A.C.K Jayathilake et al (2015); ICT Adoption and Its’ Implications for Agriculture in Sri 

Lanka 

Jones, M. (2006). An agricultural research perspective on poverty, innovation policies and 

agricultural development in Sub-Saharan Africa. 

Julius J. Okello (2012); Drivers of Use of Information and Communication Technologies by 

Farm Households: The Case of Smallholder Farmers in Kenya 

Kirsten, (2010) Famers market access in developing countries 

Kuhlmann, F (2005). IT Applications in Agriculture: Some Developments and Perspectives. 

Kidane, W., M. Maetz, and P Dardel (2006); Food security and agricultural development in 

Sub-Saharan Africa  

Kweku, A.K. (2006). Demystifying ICT diffusion and use among rural women in Kenya.  

Manish M. A. S., Sunil D., Dileshwer P. (2012) Uses of ICT in Agriculture. 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

48 
 

Nicole T. and Ehud G. (2013): Information and Communication Technology (ICT) Adoption 

in Horticulture: A Comparison to the EFITA Baseline 

Oladipo, A. (2013). Investment Opportunities in Nigerian Economy: The Fastest Growing 

Economy in Sub-Saharan Africa 

Padraig Wims (2011); ICTs in Irish Agriculture: Can ICTs Improve Communication between 

Agribusiness and Farmers? 

Richardson, (2006) ICTs policies and infrastructure in developing countries 

Ramatu M. Al-Hassan, Irene S. Egyir and James Abakah (2013); Farm household level impacts 

of information communication technology (ICT)-based agricultural market information in 

Ghana 

Spyros F. (2014). ICT in Precision Agriculture – diffusion of technology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

49 
 

Tomato Leaf Miner (Tuta absoluta) Incidence and Severity in Kirinyaga County, Kenya 

 

Nderitu Wangari Peris1, Geoffrey O. Wafula2, Otieno Mark1, John Jamleck Muturi3, Arunga 

Esther1 

1 University of Embu, Department of Agricultural Resource Management,  

2Koppert Biological Systems (K) Ltd, Nairobi, Kenya 

3 University of Embu, Department of Biological Sciences, Kenya 

Abstract 

The tomato leaf miner (Tuta absoluta) is a new insect pest of tomato in Kirinyaga County. Tuta 

absoluta can reduce yield and quality of tomato by 80-100% both in field and greenhouse 

conditions. Farmers have been using synthetic insecticides to combat the insect pest. However, 

the aggressive nature of the pest, multivoltine character, short generation time, high biotic 

potential and increased resistance to insecticide use has led to difficulty in its control. This 

study was aimed to determine the incidence of Tuta absoluta through monitoring using 

pheromone traps and determine its severity in tomato fields’ despite chemical insecticides 

applications for effective designing of ecologically-sound management strategies of Tuta 

absoluta in Kirinyaga County. Field survey was carried out during 2016-2017 growing seasons 

on a set of 15 tomato fields located in three sites (Kimbimbi, Defathers, and Kariithi). A survey 

was conducted every three weeks from transplanting to harvest on 30 randomly selected plants 

in each focal field. Three leaves per plant (lower, intermediate and upper) were carefully 

inspected for the presence/absence of mines. Sex pheromone traps were used in every focal 

field to monitor population dynamics of Tuta absoluta. Tuta absoluta trap catches were found 

in all sampled sites, captured moths ranged from 120-240, there was a linear increment in the 

number of captured moths during the surveyed time. Tuta absoluta mining damage on the 

leaves was observed in all the 15 focal fields. High infestation was recorded on the lower part 

of the leaf (73%) at 100 days after transplant. Upper part of the leaf recorded the lowest damage 

of Tuta absoluta among the three sites sampled. Kariithi showed the highest (37%) infestation 

compared to other sites. Infestation damage increased as the crop advanced in growth and was 

heaviest at the end of the cropping cycle. Synthetic insecticides have been found to reduce 

populations of naturally occurring predators and parasitoids of Tuta absoluta and increased 

development of resistant populations of the insect pest. It is therefore imperative to develop 

alternative nonchemical integrated control programs for a sustainable management of T. 

absoluta. 

Key words: Tuta absoluta, synthetic chemicals, sustainable management, pheromone traps 

Introduction 

Tomato (Lycopersicon esculentum mill) is one of the most promising commodities for 

horticultural expansion and development in Kenya. Kenya is among Africa’s leading producer 

of tomato (ranked 6th in Africa) with a total production of 397,000tones (FAO, 2012). Tomatoes 

contribute significantly to food security and nutrient balance but also are a source of income, 

foreign exchange earnings and creation of employment (FAO 2012). They are nutritious 

vegetables that provide high quantities of vitamins A and C; they play an important role in 

meeting nutritional food requirements for both rural and urban populations in Kenya. 
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Tomato leaf miner is a major insect pest infesting tomato crop. It has been reported as the most 

devastating pest of tomato in Argentina, Chile, Colombia, Brazil, Paraguay, Peru, Uruguay and 

Venezuela (Barrientos et al., 1998; Estay, 2000; Botto, 2011b). In Kenya, T. absoluta was first 

identified in early 2014 to infest open field tomatoes. The insect has spread rapidly and is now 

considered as the most challenging insect pest of Tomato in Kirinyaga County (Nderitu et al., 

2018). Under inadequate control, T. absoluta has been reported to cause 90-100% yield losses 

(Estay, 2000).  Infestation of  tomato plants  occurs throughout the entire crop cycle, with 

females ovipositing preferentially on leaves (73%), and to a lesser extent on leaf veins and stem 

margins (21%) sepals and green fruits account for 5% and 1% respectively (Estay, 2000). 

Chemical control using insecticides is considered as an effective management option of the 

pest (Silverio et al., 2009). Tuta absoluta management in Kirinyaga County is based on 

chemical insecticides application that range between 9 and 16 applications per growing season 

(Nderitu et al., 2018). Chemical insecticides are routinely applied as control strategies of the 

pest however, Farmers are  not always aware of the harmful effect that come along with 

chemical use both to humans and the environment ( Picanco et al. 1998). Therefore, this study 

aims to determine the incidence of Tuta absoluta through monitoring using pheromone traps 

and determine its severity in tomato fields’ despites chemical insecticides applications for the 

development of ecologically sound, integrated control programs for a sustainable management 

of T. absoluta.  

Research Methodology 

Experimental Site 

An extensive field sampling was carried out during the 2016-2017 growing season on a set of 

15 tomato fields located in three locations, including Defathers, Kariithi and Kimbimbi in 

Mwea East Sub-county, Kirinyaga County, Kenya. Mwea East sub-county was chosen since 

it’s involved in tomato production throughout the year and tomato farmers rely on irrigation 

for production. This was aimed at assessing the incidence and extent of damage caused by T. 

absoluta across the tomato fields. 

Data collection procedures 

A Delta trap containing pheromone lure specific to attract T. absoluta male adults (Pherodis, 

Tuta absoluta, Koppert, Kenya) was set up in every focal field to monitor its incidence and 

abundance. The pheromone traps were positioned in the middle of the field at a height of 40 

cm above ground. The exposed traps were collected from the field after every 6weeks and 

replaced with new ones. Trap catches were counted and further taken to the Museum of Kenya 

for identification.  

A field survey was conducted every three weeks from transplanting to harvest on 30 randomly 

selected plants in each focal field. Three leaves per plant (from lower, intermediate and upper 

canopy) were carefully inspected for presence/absence of mines using the scoring scale where 

1- no infestation, 2- up to 25% leaf infestation, 3- 25-50% leaf infestation, 4- 50-75% leaf 

infestation 5≥75% leaf infestation (Ayalew, 2011). Pest management strategies were applied 

by farmers and they were based largely on chemical applications which targeted control of T. 

absoluta and other lepidopteron insect pests. 

Data analysis 

javascript:void(0);
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Specimens caught in the pheromone traps were carefully removed and preserved in 96% 

ethanol and taken to Museum of Kenya for identification. The variability of damage across the 

different sites and the sampled plant parts was in percentages. The percentage data was 

subjected to arcsin square root transformation and analysis of variance performed using one-

way ANOVA in R software. Mean separation was done using turkey’s test. 

Results 

Field sampling for Tuta absoluta incidence 

Delta traps that were placed in every focal field were collected and replaced every 6 weeks, to 

monitor the abundance of Tuta absoluta in the tomato fields. Across the 15 tomato fields 

evaluated each had over 120-240 specimens of Tuta absoluta (Fig. 1). Adult samples were 

identified at the Museum of Kenya and confirmed as T. absoluta species. Based on the Delta 

trap counts, Tuta absoluta catches increased as the crop matured (Fig. 1)  

 

Figure 1: Means of Tuta absoluta catches across the three sites during tomato growing season 

from transplanting to harvest 

Field sampling for Tuta absoluta Damage 

Tuta absoluta mining damage on the leaves was observed in all the 15 focal fields (Fig. 2). T. 

absoluta larvae were found between the upper and lower leaf epidermis, feeding on the 

mesophyll tissues and causing mines. The excreta could also be seen inside galleries. 

 

Figure 2: Tuta absoluta mining damage 

Severity of Tuta Absoluta across the Three Sites and on Sampled Plant Parts 

In all the sites, the lowest part of the leaf was highly infested and damaged with the highest 

range of damage appearing at Karithii site while the lowest range was at Kimbimbi (Fig. 3). 
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The trend was different for the intermediate and upper part of the leaf where the highest range 

value of damage was observed at defathers and Kimbimbi, respectively and the lowest was 

observed at Kimbimbi and defathers, respectively. Generally, the upper part of the leaf recorded 

the lowest damage of T. absoluta among the three location of the leaf sampled.  The box plots 

also depict the infestation data at Defathers and Kimbimbi to be highly negatively and 

positively skewed, respectively. On the other hand, Karithii showed a mild skewness. 

 

 

Figure 3: Percentage leaf damage by Tuta absoluta across the three sites. 

Among the three sites where tomatoes were planted and percentage leaf damage by Tuta 

absoluta measured, Kariithi showed the highest (37%) infestation of the pest compared to the 

other sites (Table 1). The damage at Kariithi was greatly significant to the two sites which 

recorded the lowest damage. There was no significant differences between the two sites, 

defathers (22%) and Kimbimbi (28%), in terms of percentage damage by the pest. 
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Table 1: Severity of Tuta absoluta damage (in percentage) on tomato leaves in three different 

sites. Means marked with the same lowercase letters are not significantly different (mean ± 

standard deviation, p > 0.05, tukey test) 

 

Location (site)  Damage  

 Percentage (%) 

Kariithi 37 ± 19 a 

Defathers 22 ± 23 b 

Kimbimbi 28 ± 23 b 

Comparing the time period from transplanting to maturity of the tomatoes, Tuta absoluta 

damages to the lower, intermediate and upper part of the leaf were least observed at 20 and 40 

days after transplant (Fig. 4). The percentage damage increased after 60 days which were 

signigicantly higher to 20 and 40 days, across the plant parts. The trend was the same at 80 and 

100 days after transplant, where at 100 days the damages was significantly higher than all other 

counting periods across the leaf parts. Overall, the highest leaf damaged (73%) by Tuta 

absoluta was observed on the lower leaf part at the 100 days after transplant whereas the lowest 

damage (5%) was observed on the upper leaf part after 40 days of transplanting.  

 

Fig 4: Severity of Tuta absoluta damage (in percentage) on tomato leaves based on time of 

plant growth and the location of the leaves on the plant. Means marked with the same lowercase 

letters are not significantly different (standard error bars, p > 0.05, tukey test) 

Discussion 

The presence of T. absoluta was evident in this study, pheromone trap catches of adult T. 

absoluta were collected across the 15 focal fields distributed in 3 sites. Our results show an 

already established population of T. absoluta in Kirinyaga County. Pheromone traps have been 

widely used to monitor, forecast and sometimes control insect pest populations (Prasad and 

Prabhakar, 2012). Further, pheromone traps can be used to efficiently monitor pest population 

for correct timing of pesticide application. Despite chemical control of the insect pest, Results 

revealed an increase in T. absoluta population as the crop advanced in growth. This could have 
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been attributed to the availability of the crop and therefore there was enough food supply that 

promoted reproduction and multiplication. Allache et al. (2015) reported similar results where 

adult T. absoluta catches were present throughout the tomato crop cycle. Further, Torres et al. 

(2001) reported that with availability of host plants, the adult moth continues to oviposite. 

Tuta absoluta catches were found as early as 2weeks after transplanting this could be attributed 

to the cultural practices of the farmers. Most of the farmers practice monocropping and after 

harvest of the crop they left the crop residues at the periphery of their fields; this provides a 

favourable environment for T. absoluta to survive before the crop residues are completely 

decomposed. Further, Tuta absoluta is associated with other solanaceous plants including 

weeds which are cultivated in Kirinyaga County as indigenous vegetables. Establishment of 

the insect pest could also have been accelerated by short distance dispersal of the insect pest 

since most of the farmers in the county are small scale farmers. Ajaya et al. 2016 found that 

short distance spread of Tuta absoluta could occur by flight since the insect pest can fly several 

kilometers.  

Tuta absoluta mining damage was found in all the 15 focal fields throughout the crop growth 

stages. Larval mining was found in the leaves causing irregular mines; fully grown larvae could 

be seen inside galleries (Fig. 2). Arno and Gabarra (2011) noted that tomato plants can be 

infested by T. absoluta from seedling to mature plants. Tuta absoluta damage was seen as early 

as 20 days after transplanting and this was found to increase steadily over time while highest 

mining damage was at 80 to 100 days after transplanting during flowering and fruiting stage. 

Brahim et al. (2009) reported similar results while assessing population dynamics of Tuta 

absoluta where there was low level of infestation 11 weeks after transplanting but this increased 

steadily and was highest at 19 weeks after transplanting. This increase in Tuta absoluta 

infestation can be linked to continuous availability of food and favourable environmental 

conditions to the insect pest. Nayana et al. (2018) revealed a low Tuta absoluta infestation level 

during the first phenologic cycle but by the end of the cropping cycle there was a significant 

increase in the insect pest density. Further, Leite et al. (2004); Oliveira et al. (2009) reported 

severe attacks by T. absoluta towards the end of the tomato crop cycle.  

Extensive mining was seen on the lower leaves (73%) (Fig. 3) followed by intermediate leaves 

and then upper leaves. Other studies show that leaves were more attractive to female T. 

absoluta and the lower leaves were more infested than upper leaves (Hussein et al., 2015). Tuta 

absoluta has a high preference to lay its eggs on the apical part of the tomato plant as the third 

and fourth instar larvae were found on leaves of the middle and lower parts of the plants 

(Asmaet al., 2013). Lower leaves had the highest infestation by Tuta absoluta across the three 

sites; this could be attributed to the fact that fourth instar larvae prefer basal leaves awaiting 

pupation in the leaves or the ground. As the crop advanced in growth Tuta absoluta infestation 

was seen in the intermediate leaves and upper leaves. Trottin-Caudal et al. (2012) revealed 

similar results where Tuta absoluta mining was observed more on the lower part of the plant 

but as populations increased mining damage was seen on higher parts of the plant as well as 

green fruits. 

Despite insecticide applications by farmers which were mainly calendar based Tuta absoluta 

damage increased over time across the three sites. Most farmers increased the chemical dosage, 

frequency of spraying and even mixed more than one insecticide with different modes of action 

when there was reduced efficacy in the control of the insect pest (Nderitu et al., 2018). 

However, frequent use of synthetic insecticides have been found to reduce populations of 

naturally occurring predators and parasitoids of Tuta absoluta and increased development of 
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resistant populations of the insect pest (Anastasios et al., 2014; Ajaya et al., 2016). Garzia et 

al. (2012) reported a rapid adaptation of T. absoluta to different environments and heavy 

infestations when unsuitable or untimely control measures are applied. 

Conclusion and Recommendation 

It is evident from this study that T. absoluta is established in Kirinyaga County. Pheromone 

traps have been found to be effective in monitoring and identifying the presence and abundance 

of the insect pest early in the season. Tuta absoluta was found to cause sizeable damage despite 

chemical insecticide application. It is therefore imperative to develop ecologically sound 

integrated pest management strategies for T. absoluta   sustainable control. 
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Abstract 

Agriculture is believed to be the backbone of the Kenyan economy contributing to over 30% 

of the Gross Domestic Product and employs about 80% of the rural population. Kenya Vision 

2030 positions it as a key driver for delivering the 10% annual economic growth. It is estimated 

that 64% of unemployed persons in Kenya are youth, indicating a serious employment problem. 

Emuhaya Constituency being an agricultural potential area, little attention has been taken to 

identify why there is a high rate of unemployment yet some of the youth who have learnt 

agriculture in secondary school are idle thus indulging in crime and other social vices. The 

purpose of this study was to analyze the influence of secondary school students’ attitude 

towards agriculture on employment creation in Vihiga County, Kenya. The study was done in 

Emuhaya Constituency and adopted qualitative research design using descriptive survey 

method. The target population was the youth who learnt agriculture in secondary schools. The 

study purposively sampled 150 youth out of a total population of 2,736 youth who sat for KCSE 

in Emuhaya Constituency between 2010-2012. Data was collected using structured 

questionnaire. Academic experts from the Department of Agricultural Education and Extension 

validated the instrument. The instrument had a Cronbach’s Alpha reliability coefficient of 

0.814, at 0.05 level of significance. The data was analyzed using the Statistical Package for the 

Social Sciences, based on the objectives and research questions. The relationship between the 

secondary school students’ attitude towards agriculture and employment creation was tested 

using Pearson Correlation. Frequency tables and percentages summarized the results. The study 

established that teaching of agriculture in secondary school based on students’ attitude was 

negatively related to employment creation for out of school youth in Emuhaya Constituency of 

Vihiga County. The study recommended formulation of policies that promote harmonization 

between agriculture teaching and employment creation, it recommended youth to take up 

agricultural activities for employment and also recommended replication of similar studies in 

other levels of education such as primary and university. 

Key Words:  Agricultural Policy, Employment Creation, Learning Resources, Students  

   Attitude, Agricultural Education 

Introduction 

Young farmers play an important role in ensuring food security for future generation although 

they face many challenges. Statistics on rural youth employment are scarce because the 

country’s employment data are usually not disaggregated according to locality (rural/urban) 

and age group (ILO, 2010). It is estimated that 78.31% of Kenyans are below 35 years and that 

64% of unemployed persons in Kenya are youth. Only 1.5% of the unemployed youth have 

formal education beyond secondary school level and the remaining over 92% have no 

vocational or professional training with majorities in rural Kenya (KNBS, 2010). 
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KNBS (2010) reveals that Emuhaya Constituency has, 155,065 youth comprising of 70,012 

males and 80,053 females where only 34,242 males and 37,793 females are employed but the 

remaining 83,030 youths, comprising 37,770 males and 45,260 females are unemployed, thus 

showing a serious employment problem. Most of these secondary school leavers don’t get 

formal employment hence proper agricultural education offered in schools should provide the 

school leavers with core skills in agriculture which will enable them to be self reliant through 

self employment. 

Secondary school agriculture is one of the subjects that aim at meeting the employment needs 

of the students who terminate their education after secondary school. Self-reliance provides the 

initial importance of teaching agriculture in schools. Studies have been done on enrollment, 

performance and other aspects of secondary school agriculture but no study has been done to 

determine the relationship between students’ attitude towards the subject and employment 

creation for the out of school youth. Little attention is taken to identify whether the original 

objectives of making agriculture a dignified and profitable occupation have been diverted or 

shelved in Emuhaya Constituency. 

The rate of youth unemployment in Emuhaya Constituency is high; the youth are idle, which 

lead to problems of increase in crime and other social related vices among the youth. Food 

insecurity is also a major concern now, yet agriculture should offer vital skills to school leavers 

for self-reliance or salaried employment while on the other hand producing sufficient food 

through improved modern farming techniques and biotechnologies. The critical question was 

to find out why unemployed youth having studied agricultural principles, have shied away from 

taking up on agriculture as a source of employment in Emuhaya Constituency. 

Literature Review 

Attitude is learned predispositions to respond either positively or negatively to certain situation, 

instructions or people (Oppenheim, 2000). The key factors that contribute to student’s selection 

of subjects are; interest in the subject, perceived usefulness of the subject, ability or success of 

the subject, career preference, subject combination for further studies, teacher’s advice and the 

teaching strategy (Berry, 2004). A study by Cheplogoi (2011) indicated that students had a 

negative attitude towards agriculture while teachers had a positive attitude. When teachers have 

positive attitudes towards an innovation, they will be willing to spend time and efforts in the 

implementation of the process. 

Students have misconceptions of agriculture as a career because they are not only unaware of 

the type of jobs in the sector but they also have the impression that all jobs in this area have 

very low pay as well, parents have a negative attitude towards the career (Chee and Leong-

Yong, 2011).  Students’ enrollment in agriculture is driven by certain preference in other 

agriculture related careers but not associated with farm work and therefore see agriculture as 

employment provider rather than creation (Hansel, 2009). Schools in the Pacific and in the 

Sub-Saharan Africa, use agricultural activities as punishment contributing towards students’ 

negative attitude towards agriculture (Dalla, 2010). For example, in Uganda agriculture it is 

unattractive to the young partly because it is used in schools in the administration of 

punishment to errant and undisciplined children (Agena, 2011). 

Youth are the main source of productive labour in agriculture and if motivated to participate 

actively in agriculture, then it will promote industrial revolution (Aksoy, 2012). In the rural 

areas, farming is the most applicable and readily available form of employment for out of 

school youth, using the available land in the rural areas for either crop and or livestock 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

59 
 

production. Agriculture is the single most important sector in the economy, contributing 

approximately 25% of the Gross Domestic Product, and employing 75% of the national labor 

force (Republic of Kenya, 2005). Functions of agricultural and agribusiness education therefore 

included; Educating individuals for employment in the fields of agriculture and agribusiness; 

A vocational agricultural course work and ; Issues having to do with the ‘food crisis’. The 

authors went on to explain that agricultural education is based on decision making through 

problem solving, and is centered on experience and it addresses both individual and community 

needs; is related to resource management. Secondary school agriculture hence should lead to 

increased self-employment opportunities for young people who leave school and do not 

continue with higher education. 

Although Kenya has enjoyed relatively high economic growth rates over the past decade, 

formal job creation has been lower than the rate at which the labor force is growing. Challenges 

still remain on bridging the gap between economic growth and jobs creation and in turn address 

the growing unemployment1 especially among the youth (Page, 2012). Levels of 

underemployment, vulnerable employment are even higher than the levels of unemployment 

since only a few youth can afford to remain unemployed – they often engage in part time work 

even for a few hours just to make ends meet. It is thus not surprising that there are high levels 

of working poor i.e. those who are employed but they live below the poverty line. Creating 

decent employment opportunities for this rapidly increasing youthful labor force as MDG 1 

target 1B2 stipulates is a challenge that has reached a level of priority for Kenya’s development 

agenda. 

Brooks et al., (2012) and Kararach et al., (2011) reveal that creation of non-agricultural jobs 

may not happen in the short run; as such agriculture is likely to continue being a source of 

employment and livelihood in the medium to long term especially for countries that heavily 

depend on agriculture. The 2008 World Bank “Agriculture for development report” further 

points out the enormous potential of agriculture in offering employment (World Bank 2008). 

Despite the recognition of employment creation within the sector, youth participation in 

agriculture especially as farmers is declining not only in Kenya, but in other African countries 

alike (FAC, 2011). 

Apparently, the agriculture sector is not looked at as a viable sector of employment and remains 

highly unattractive to the youth due to the risks, intensive nature and low profitability (FAO, 

2012). Most of the youth engaged in agriculture are vulnerably employed as own account 

workers and contributing family workers with little or no income accruing to them. While the 

exodus of the youth from the agriculture sector might seem to be higher than that of the prime 

age group, the majority of the youth continue to derive their livelihood from agriculture. Some 

would argue that this movement away from agriculture is a sign of structural transformation of 

the economy; but the pattern has not brought with it the required job growth needed to absorb 

the increasing young labour force and as such high levels of underemployment are being 

experienced in the services and industrial sectors (FAO, 2010). 

The poor state of youth participation in agricultural activities in Kenya has been a matter of 

great concern among agriculturists, agricultural researchers as well as administrators. This is 

because the present poor state of decline in agricultural production has dimmed the hope of 

raising the level of agricultural production to ensure sustainable food security for the ever-

increasing population of Kenya. One of the major setbacks of agricultural development 

programmes is attributed to the inability of the federal government to integrate youths into the 
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mainstream of the numerous agricultural development programmes implemented over the 

years (Bertow & Schultheis. 2007). 

Several studies have identified potential entry points for youths in agriculture sector which 

include provision of unpaid labour at their households or even work as day casual labourers for 

wages using during the rainy seasons (SACAU, 2013). Agribusiness (Mibey, 2015), Fish 

farming (Mandania, 2012), poultry farming (Kirui, 2014) and horticulture farming (Gichuki, 

2012) have also been identified. 

Youth consider secure land access as principle for starting farming (FAO, 2011). Youth access 

to land contributes to household food security, employment creation and income generation as 

land is used as collateral and security for one to access credit, signifies their identity, elevates 

their status, and also improves their participation in decision making within their communities 

and other organizations (MIJARC et al, 2012). A study in Uganda revealed that the land tenure 

systems hinder youth from engagement in agriculture as many use it without exclusive rights 

of ownership (Ahaibwe et al 2013).  

According to UN-HABITAT (2011) youth are always never aware of land acquisition, 

registration and taxation requirements and therefore fall prey to fraudulent and corrupt land 

dealers. Nonetheless, expecting youth to acquire land through purchasing is unrealistic since 

most are not employed and those who are have low wages and also the land prices are so high 

which pose even a bigger challenge for young women in developing countries who usually 

work as house helps and earns low wages (FAO, 2011b). The policy and legal documents on 

the other hand do not always include youth land rights and if so there are no defined 

mechanisms for policy implementation since the youth are never involved in the development 

of the laws and policies in relation to land and thus they never respond to their needs. (FAO, 

2012). 

The youth are faced with several challenges as they try to access markets, which at times 

surpass what generally smallholder farmers in developing countries experience (Giuliani and 

Valle, 2014). These include: strict supply chain standards for the supermarkets and the 

international market (FAO, 2014), inadequate knowledge and experience on market systems 

and structures, lack of skills to manage their entrepreneurial ventures as well as lack of 

information about prices. Further, demand for highly processed food triggered by globalization 

affects the market systems and standards and leads to introduction of new safety and quality 

standards that youth must comply to (Giuliani and Valle, 2014). This limits them from 

accessing and selling their produce for higher prices to other national, regional and international 

markets and this scenario leaves the youth with the option of the local (rural) markets (FAO, 

2014). In Zambia, the markets are characterized by instability in demand and prices, 

disorganization of the markets and delayed payments by dominant buyers which affects youth 

in farming (SACAU, 2013) This study further points that youths are interested in farming 

businesses which yield money fast, have minimal labour demands and also the ones with 

guaranteed such as contractual farming. 

A study by Njega, et al (2012) revealed that 71.7% of the youth and women engaged in 

agriculture were not happy with their agricultural earnings resulting from low return on 

investment. Lack of market, lack of market information, high competition, inadequate skills of 

marketing their produce, inaccessibility to potential good markets, high exploitation by the 

middle men and low prices further affect youth access to market (Gichuki, 2012). Additionally, 

the rapid changes in the market, rising quality standard, the growing demands for high value 
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products and the emergence of new market types and arrangements also affect the youth 

(Akpan 2011).  

In many rural areas of the developing countries, accessibility to suitable education and training 

is always limited (Sanginga, 2014) and hence farming knowledge is mostly transferred to 

children from their parents (PAFPNet, 2010). Supporting education related to agriculture for 

efficient operation of small scale farms, profitability, market access and engagement process 

in the various agribusiness will enhance youth engagement in agriculture (Abdul et al., 2013). 

Agricultural curricula has slowly disappeared, it is outdated and inadequate in most schools in 

developing countries where agriculture is considered a fall back plan for those who don’t 

perform well in school. 

Conceptual Framework 

The independent variable in this study is the youths’ attitude towards agriculture measured in 

terms of the agriculture knowledge is just for purposes of passing exams, lack of practical 

learning, lack of resources and facilities and low income from agriculture-based employment. 

The dependent variable is youth employment measured in terms of crop production, livestock 

production, value addition, transportation and marketing. The intervening variables influence 

the effects of the independent variable on the dependent variables. These are performance of 

school agricultural projects and conduciveness of agro-ecological conditions and sources of 

funds for the agricultural activities.  

Independent variable                                             Dependent variable 

                                                               

  

                                             Intervening variables 

Figure 1: Conceptual framework showing 

the relationship between secondary school 

students’ attitude towards agriculture and 

employment of the out of school rural 

youth. 

Research Methodology 

Research Design 

This study adopted qualitative research design using descriptive survey method. The study was 

conducted between May to July 2015. 

Area of the Study 

The study was conducted in Emuhaya Constituency located in the Vihiga County of Kenya, 

adjacent to Maseno University and bordering Kisumu City. The Constituency covers an area 

of 94.50km2 with a population of 95,064 people (KNBS, 2010). The Constituency receives a 

Employment creation of out of school 

youth 

Indicators:- Crop production, Livestock 

production, Value addition, Transportation, 

Marketing 

Teaching of secondary school 

agriculture 

Indicators:- 

Youth attitudes towards agriculture 

Performance of  school agricultural projects 

Conduciveness of agro-ecological conditions 

Funds availability for  the agricultural activities 
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bimodal type of rainfall. The average annual rainfall range is 1500-2000mm per annum. The 

long rains start from March and ends in May while short rains season starts in October and 

ends in December. The rainfall pattern is convectional with lightning and at times hailstorms. 

Rainfall is well-distributed and approximately 85% reliable, (GOK, 2009). The average farm 

holding is about 2ha. Mixed farming is mainly practiced on small scale. Farmers keep cattle, 

sheep, goats, poultry, and also plant crops such as maize, beans, sorghum, millet, groundnuts, 

cowpeas and sweet potatoes, (MOA, 2011). Weaving of baskets, ropes and mats is also done 

from sisal and papyrus reeds. Agribusiness is mainly done in Luanda Town which is a major 

market, along the Kisumu-Busia highway. 

Study Population 

The target population consisted of 2,736 youth who studied agriculture up to form four in 32 

secondary schools in Emuhaya Constituency between 2010 and 2012, according to the Vihiga 

sub-county KCSE Examination. 

Sample Size and Sampling Procedure 

The sample size was 150 respondents of the target population and their employment in 

agriculture related activities. Three Wards in the Constituency were randomly selected then 50 

respondents were picked from every ward represented in the sample. These employment 

activities included crop production, livestock production, marketing, value addition and 

transportation of agricultural products. 

Snowball method was used to reach the other out of school youth who learned agriculture in 

secondary school, 150 youth were stratified because their population did not constitute a 

homogeneous group. Thus, the aim was to stratify them into male and female population. They 

were then sampled by simple random sampling, 50 youth from every ward were sampled. 

Data Collection  

The study used structured questionnaire which was administered to the respondents. A letter of 

approval was obtained from the Board of Graduate Studies of Egerton University and was 

presented to the National Commission for Science, Technology and Innovation (NACOSTI) to 

obtain a research permit. Once authority was obtained, arrangement was made to visit the 

Constituency Agriculture Office, in Emuhaya Constituency for permission and authority to 

conduct research in the Constituency. With assistance of Constituency Extension Officers, 150 

out of school out of school youth were selected and given the questionnaires. 

Data Analysis 

Quantitative data was coded and analyzed using Statistical Package for the Social Sciences 

(SPSS). Frequency tables and percentages were used to summarize and present the quantitative 

data. The relationship between the teaching of agriculture in secondary school and employment 

creation was established using Pearson Correlation where the independent variables were 

elements of agriculture teaching methods and dependent variable was employment creation. In 

order to establish the elements of students’ attitude towards agriculture teaching methods that 

contributed more to employment creation, regression analysis model below was used. 

Y = β0 + β1 X1 + β2X2 + β3 X3 + β4 X4 +ε  

Where;  
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Y = Employment creation  

β0 = Constant Term  

X1 = Independent Variable 1 (agriculture knowledge is for exams)  

X2 = Independent Variable 2 (lack of practical learning)  

X3 = Independent Variable 3 (lack of resources)  

X4 = Independent Variable 4 (low income from agriculture)  

Β1 – β4 = Regression Coefficient for each independent term  

ε = Random or Stochastic Term 

The model assumes that: 

(i). There is little or no multicollinearity in the data. Multicollinearity occurs when the 

independent variables are not independent from each other.  

(ii). The error of the mean will be independent from the independent variables. 

Results and Discussions 

Attitude on Secondary School Agriculture 

Table 1: Attitude on Secondary School Agriculture and Employment Creation 

Statement SD D U A SA TOTAL 

Agriculture knowledge was for exams 

  

13.9  

   

12.4  

 

7.3    66.4         -        100.0  

Lack of practical learning      -    

     

8.8  

 

0.7    16.1      74.4      100.0  

Lack of resources 

    

7.3  

   

13.9     -      37.2      41.6      100.0  

Low income from agriculture 

    

6.6  

     

7.3  

 

6.6    20.4      59.1      100.0  

Source: Field Data (2015). 

Majority of respondent, 66.4% saw agriculture as a subject only for passing examinations 

compared to 26.3% who saw it as a subject that gave learners skills for employment creation. 

Majority of respondents 74.4% agreed that lack of practical learning once theoretical principles 

were learnt in classroom compared to 8.8% who had a positive attitude on the subject. Majority 

of respondents 78.8% agreed that there was lack of current resources and facilities on principles 

of agriculture in secondary schools compared to 21.2% who disagreed. Majority of respondents 

71.5% agreed that agriculture was low in income subject in terms of returns in case one created 

an employment out of the subject compared to 13.9% who disagreed.  

This finding revealed that school youth had negative attitude towards the following aspects of 

agriculture; that they learnt agriculture only for purposes of passing exams, the schools did not 
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give them practical skills rather more theoretical knowledge which could not be applied in job 

creation, that the schools where they learnt lack resources that could give them vision of 

pursuing agriculture for job creation, that agriculture was a low income based subject which 

did not attract them to learn it for purposes of job creation and that there was lack of information 

on agricultural opportunities and occupations after school for employment. This finding 

confirmed Cheplogoi (2011) whose study indicated that students had a negative attitude 

towards agriculture while teachers had a positive attitude. When teachers have positive 

attitudes towards an innovation, they will be willing to spend time and efforts in the 

implementation of the process. 

This finding further confirmed a report by FAO (1997) that showed that at times students lack 

interest in agriculture; therefore, will only enroll for it when they do not have options to go for 

other subjects. The negative attitude of the subject may explain why agriculture subject was 

introduced to schools in Kenya in 1926 followed by subsequent drop in 1931 though it was 

later re-introduced in 1960 at Chavakali high school. Mutonga (1995) asserts that there was 

poor enrollment in Chavakali high school based on argument of parents that their sons would 

go to hold jembes and that agriculture was not among the subjects examined by the Cambridge 

Examination Syndicate (CES). 

Agriculture as Employment Creation 

Table 2: Appreciation of Agriculture as Employment Creation by Students 

Response Frequency Percent 

Yes 122 89.1 

No 15 10.9 

Total 137 100.0 

Majority of respondents 89.1% agreed that agriculture was an important subject for 

employment creation compared to 10.9% who did not agree. Some of the reasons respondents 

gave included; students practicing crop farming after finishing school, other students practicing 

livestock production after school, others observed that some students started agricultural value 

addition enterprises. This finding supports Schools Mwiria (2002) who found that schools that 

do well in a given vocational subject in the KCSE tend to show more interest and to set aside 

more resources for their teaching as argued by. In the rural areas, the most important resource 

available for most youth at their disposal is the farm. Once the rural youth acquire appropriate 

knowledge and skills on agriculture, they will be able to utilize the farm adequately; since the 

capital and recurrent investment required maintaining the economic viability of a farm may be 

only this land for most youth who are out of school. 

Table 3: Area of Agriculture used for Job Creation 

Activity Frequency Percent 

Crop Production 103 75.2 

Livestock Production 14 10.2 

Processing of agricultural products 7 5.1 
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Transportation of agricultural products 10 7.3 

Marketing of agricultural products 3 2.2 

Total 137 100.0 

Majority of respondents 75.2% observed that crop production was mostly used for job creation, 

followed with 10.2% who used livestock production, 7.3% used transportation of agricultural 

products in job creation, 5.1% used value addition and 2.2% used marketing of agricultural 

products to create jobs. 

Table 4: Agricultural Skills Applicable for Employment Creation 

Activity Frequency Percent 

Crop Production 80 58.4 

Livestock Production 38 27.7 

Processing of agricultural products 13 9.5 

Transportation of agricultural products 3 2.2 

Marketing of agricultural products 3 2.2 

Total 137 100.0 

 

From the results, 58.4% of the respondents observed that crop production was most used for 

job creation, followed with 27.7% who used livestock production, 2.2% used transportation of 

agricultural products in job creation, 9.5% used value addition and 2.2% used marketing of 

agricultural products to create jobs. 

Table 5: Agricultural Activity Mostly Practiced for Income Generating Activity 

Activity Frequency Percent 

Crop Production 67 48.9 

Livestock Production 47 34.3 

Processing of agricultural products 13 9.5 

Transportation of agricultural products 3 2.2 

Marketing of agricultural products 7 5.1 

Total 137 100.0 

 

The reponses indicated that 48.9% of repondents observed that crop production was most used 

for job creation, followed with 34.3% who used livestock production, 2.2% used transportation 

of agricultural products in job creation, 9.5% used value addition and 5.1% used marketing of 

agricultural products to create jobs. 
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Table 6: Agricultural Activity out of School Students were willing to Continue Practicing for 

Future Employment. 

Activity Frequency Percent 

Crop Production 94 68.6 

Livestock Production 13 9.5 

Transportation of agricultural products 4 2.9 

Marketing of agricultural products 26 19.0 

Total 137 100.0 

Majority of respondents 68.6% observed that crop production was most used for job creation, 

9.5% who used livestock production, 2.9% used transportation of agricultural products in job 

creation and 19.0% used marketing of agricultural products to create jobs. This finding reveals 

that out of school students were willing to apply knowledge, apply skills, apply agricultural 

principles and continue with crop farming activity for purposes of employment creation. 

Activities like livestock production; agricultural products value addition, transportation of 

agricultural products and marketing of agricultural products, as activities were not favorably 

used by out of school youths in employment creation. 

Attitude on Secondary School Agriculture and Employment Creation 

Table 7: Attitude on Secondary School Agriculture and Employment Creation 

Correlations 

employment 

Creation 

passing 

examinations 

Lack of 

modern 

resources  

Lack of 

practical 

learning 

Low 

income  

employment Creation 1     0.166  0.059 -0.038 -0.014 

  

    0.053  0.495 0.662 0.871 

passing examinations 0.166 1 0.144 0.265 0.042 

 

0.053 

 

0.093 0.002 0.625 

Lack of modern resources  0.059 0.144 1 0.544 0.210 

 

0.495 0.093 

 

0.000 0.014 

Lack of practical learning -0.038 0.265 0.544 1 0.362 

 

0.662 0.002 0.000 

 

0.000 

Low income  -0.014 0.042 0.210 0.362 1 

  0.871 0.625 0.014 0.000   

Source: Field Data (2015) 

The study established a weak negative correlation of 0.116 (p= 0.053>0.05) between 

agriculture as a subject for passing exams and employment creation. This finding reveals that 

alignment between employment creations by agriculture as a subject was inverse to students 
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seeing the subject for passing exams. This finding does not support of the expectation of EAEC 

(1976), agriculture was taught in schools mainly to impart knowledge to students and inculcate 

in them a positive attitude towards agriculture as a dignified and profitable occupation. More 

than this, the intention was to prepare them for life in the rural areas. The success of effective 

school agriculture can be measured by those who actually go to the land, live there and earn 

their living through agriculture (Ray & John 1996). After all, the fundamental purpose of the 

agricultural education should ensure a better agriculture and make a country life, as nearly 

perfect as possible for practical activities and subsequent potential for self-employment of 

youth after school. 

The study established a weak positive correlation of 0.059 (p=0.495>0.05) between lack of 

modern resources and facilities and employment creation. This finding reveals that alignment 

between employment creations by agriculture and learning resources and facilities was week. 

This finding did support the PWPSU (1981) which emphasized the need to make learners self 

reliant by the time they leave school, by offering them a broad based and practical oriented 

curriculum. These can be achieved when the skills needed in carrying out agricultural practices 

are enhanced. 

The study established a weak positive correlation of -0.038 (p=0.662>0.05) between lack of 

practical learning and employment creation. This finding reveals that alignment between 

employment creation by practical learning used by agricultural teachers to prepare out of school 

youth was weak. This finding did support Boehrer and Linsky (1990) teaching with practical 

reality based cases is a good example of how teachers can exchange methods to meet student’s 

needs and those of the larger society; hence, agriculture becomes a very important subject in 

secondary school for agricultural employment after school. 

The study established a weak negative correlation of -0.014 (p=0.871>0.05) between 

agricultural based low employment contributing to youth negative attitude towards agriculture 

and employment creation. This finding reveals that alignment between employment creation 

by agriculture as a subject was inverse to agricultural based low employment contributing. This 

finding supports Cheplogoi (2011) indicated that students had a negative attitude towards 

agriculture while teachers had a positive attitude. When teachers have positive attitudes 

towards an innovation, they will be willing to spend time and efforts in the implementation of 

the process. A report by Pacific Agricultural and Forestry Policy Network (PAFPNET) (2011) 

confirmed that the teachers could instill a more positive image towards agriculture explaining 

to their students the many aspects of agriculture, its importance to everyday life and its career 

opportunities. The finding further supports FAO (1997) showed that at times students lack 

interest in agriculture; therefore will only enroll for it when they do not have options to go for 

other subjects. The negative attitude of the subject may explain why agriculture subject was 

introduced to schools in Kenya in 1926 followed by subsequent drop in 1931 though it was 

later re-introduced in 1960 at Chavakali high school.  Mutonga (1995) asserts that there was 

poor enrollment in Chavakali high school based on argument that their sons would go to hold 

jembes and that agriculture was not among the subjects examined by the Cambridge 

Examination Syndicate (CES). African parents still had a negative attitude towards agriculture 

based on the myth that agricultural qualifications would not lead their sons into descent careers 

but end up being farmers. 

Table 8: Model Summary  

R R Square Adjusted R Square Std. Error of the Estimate 
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0.209 0.44 0.15 0.311 

 

The R2 value indicates how much of the dependent variable, "employment creation", was 

explained by the independent variables, "use of agriculture to pass exams, lack of modern 

resources and facilities, lack of practical and agricultural employment having low returns". In 

this case, the R Squared is 0.44 indicating that 44% of the variation in employment creation 

was explained by the independent variables. The difference, that is, 56% of the variation in 

employment creation was explained by factors that are not included in this study. 

Table 9: Full Regression Model  

  

Unstandardized 

Coefficients 

Standardiz

ed 

Coefficient

s T Sig (p). 

  B 

Std. 

Error Beta     

Knowledge gained is for 

passing examinations 1.0839 0.151  7.191 0.000 

Lack of practical learning 0.038 0.018 0.189 2.143 0.034 

Lack of modern resources 

and facilities -0.054 0.038 -0.153 -1.396 0.165 

Low income from 

agricultural employment 0.028 0.025 0.113 1.110 0.269 

Knowledge gained is for 

passing examinations 0.002 0.023 0.010 0.104 0.916 

a. Dependent Variable: employment creation 

As indicated in Table 9, from the unstandardized coefficients, the following equation was 

developed: 

у= 1.0839+0.038x1-0.054x2-0.028x3+0.002x4+ε 

From the full regression model, the standardized coefficients indicate that all elements of 

students’ negative attitude had negative effect on agriculture as a source of employment 

creation.  

Conclusion 

The study established that the students’ negative attitude towards agriculture teaching had 

negative effect on agriculture as source of employment creation. This was because the students 

viewed agriculture as a subject for passing exams; they observed that there were lack of 

resources and facilities for learning agriculture and also carrying out practical lessons. They 

also attributed agricultural employment to be a low income based employment they did not 

want to associate with.  
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Recommendation 

Formulation of policies that promote harmonization between the teaching of agriculture in 

secondary school and employment creation. The process should be participatory involving 

stakeholders and other interested parties in agriculture entire food chain. Key area that should 

be looked at during this process include; Secondary School Agriculture Syllabus, Promotion 

of agriculture in all sectors of economy, change management process in teaching, examination 

of agriculture, promotion of self employment in agriculture through tax regimes and 

international trade of Kenya agricultural products. 

Take up on agricultural activities for employment after school using the knowledge and skills 

acquired in schools; utilize available resources for income generation; encourage other youth 

to develop positive mindset on farming as an occupation to reduce rural –urban migration for 

white-collar jobs and utilize the available land using advanced technologies for more food 

production.  
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Abstract 

Women play indispensable role in agriculture and in improving the quality of life in rural areas. 

However, their contribution often remains concealed due to some social barriers and gender 

bias. This study assessed the adoption of Agricultural Innovations among rural women farmers 

in Njoro sub-county. To achieve this major objective, the study identified the socio-economic 

characteristics of the respondents as well as agricultural innovations introduced and their extent 

of use. Also the study determined the effects of technologies used on agricultural production. 

The study adopted cross-sectional study survey with concurrent mixed methods approach 

entailing equal preference to quantitative and qualitative methodologies to generate rich 

information that helped fully to explore each of the survey objectives. The respondents were 

sampled using different approaches for quantitative and qualitative aspects of the survey.  For 

quantitative segment, simple random sampling was done to identify beneficiaries’ households 

(HHs) for the household survey. The survey targeted 240 farmers who were organized into 2 

clusters of 12 farmer groups (Each cluster 6 groups) comprising of 20 farmers each working as 

a production group in Mauche and Mau-Narok divisions in Njoro sub-county, Nakuru County, 

Kenya. The sample size representative of the farmers in this study was 148. Primary data 

collected using a combination of quantitative and qualitative methods including group 

discussion, structured interview, semi-structured interview, Key informant Interviews (KII) 

and some PRA tools such as Venn diagram, Gender Analysis Matrix, and Time Trends. 

Secondary sources comprised of relevant project documents and State and Non-state partner 

reports.  The data collected was analyzed using qualitative and quantitative methods with the 

help of Statistical Package for Social Science (SPSS). The study findings revealed there was 

positive and significant relationship between the constraints encountered and adoption level of 

Agricultural Innovation. It was also revealed that late adoption of innovations was due to 

irregular visits of extension agent. The major constraint revealed in the study was unstable 

market price, which has seriously affected the women’s activities. Therefore, the study 

recommends that the government should enforce price stabilization policies which will control 

market prices so as to reduce shortage and losses. 

Key words: Agricultural Interventions Sustainability& Rural Livelihoods 

 

Introduction  

Women being an integral part of farming household provide 60 and 80 percent of all 

agricultural labour (Action Aid International, 2011). According to Adi (2013) women form the 

backbone of rural development and represent a major force that could boost rural economy, 

higher growth rate and increased food production. Over the years, reports across different 

societies of the world including those of Kenya clearly gave evidence to the productive 

capability of women in National development in relation to their men folks (Bogale, 2012). 

Women actually constitute the bulk of the world’s food producers by pre-dominating the 
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agricultural sector in terms of numbers and tasks performed. According to Adi (2013) is of the 

view that despite women’s major responsibility in household, health and nutrition, their role in 

agriculture covers all facets of agro-business, including food production, livestock production, 

fishing as well as farm management. The importance of improved technology to agricultural 

development especially in less developed countries is widely recognized. This is predicated on 

the observed impact of these innovations and its potentials and actual contributions to the 

development of agriculture. In developing countries like Nigeria where a greater proportion of 

the population lives in rural areas, agricultural technologies could also provide a potential 

means of increasing production and subsequently raising incomes of farmers as well as their 

standard of living. 

Consequently, there are some constraints facing the rural women’s adoption of agricultural 

innovation which include failure of extension workers to reach them, lack of incentive for 

adoption of innovation, limited access to credit inputs and lack of access to membership in 

cooperatives and other rural organizations. Empirical study have shown that some women 

because of their habit and apathy are resistant to change, that is, they cannot agree to accept 

any agricultural innovation which may definitely change or affect their agricultural system 

(Beyan, 2014). Introducing improved agricultural practices to rural women is not easy and 

adoption of innovation is very essential. It is based on this background that this study has 

investigated the constraints encountered by women in adoption of agricultural innovations in 

the study area. To achieve this main objective, the study identified the socio-economic 

characteristics of the women farmers. Examined the different agricultural innovations 

introduced to the area and their extent of use. 

Literature Review 

Diffusion of Agricultural Innovations in History 

Agricultural development is essentially about the study of changes or improvements in 

agriculture. These changes date back to the hunter/gatherer society when people lived in 

balance with nature. In good years harvest was plentiful; however, in bad years, they starved. 

People in hunter/gatherer society also lacked the tools to exploit the land. However, the 

agricultural revolution changed all that. With the invention of the plough sedentary agriculture 

was began and farmers in Western societies no longer depended on the vagaries of the weather. 

According to Greve (2011) The Study of Man, showed that progress in agriculture, the world 

over, was made possible by the adoption of innovations, across nations.  

In modern times, Diffusion of Innovation research was rendered more popular by Rogers with 

the first edition of his book, Diffusion of Innovations(1962), which has gone through several 

editions because of its success (Boushey, 2010). Rogers (2003) defined diffusion as a process 

of communication through which an innovation is spread via communication channels to 

members of a community over time. The main elements of diffusion process are: a) an 

innovation, b) communicated through channels, c) over time, and d) to members of a given 

community or system. Although the diffusion of innovation theory was founded in the 

communication of agricultural innovations, it has since been applied in other disciplines, such 

as, pharmacy and marketing.  

The S-M-C-R-E Model in adoption of innovations  

Berwick (2003) may have developed the S-M-C-R-E communication model; however, it is 

Rogers (2003) who gained fame for promoting it. Rogers is generally credited with the S-M-
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C-R-E or “Source-Message-Channel-Receiver- Effect” model of communication for spreading 

new innovations. In their book, Communication of Innovations: A Cross Cultural Approach 

Buchanan, Cole and Keohane (2011) adapted the model as a communication process for 

extension practice in developing countries. In that context, a sender (S) or “Source” can be the 

Ministry of Agriculture and Food Cooperatives of Tanzania, with a message (M), such as use 

of fertilizer, which is sent through a channel C, such as radio or an extension agent, to a receiver 

R, which can be farmers, for the purpose of adoption or rejection (E) or effect. Although 

rejection is possible, it is always hoped that farmers will adopt the innovations promoted.  

Elements of Diffusion of Innovations 

Again, the four main elements of diffusion process are: the innovation, communication 

channels, time, and the social system (Rogers, 2003).  

a. An innovation is an idea, practice, or object that is perceived as new by an individual or other 

unit of adoption (Rogers, 2003). An innovation may take the form of ideas, objects, practices 

(Rogers, 2003), creation, learning, events, trajectories, processes, or contexts (Bhatti , Olsen , 

& Pederson, 2011). The perceived newness of the idea for the individual determines his or her 

reaction to it. If the idea is new to the individual, it is an innovation. The newness of an 

innovation does not only involve new knowledge; someone may have known about an 

innovation for some time but not yet developed a favorable or unfavorable attitude towards it, 

nor have adopted or rejected it.  

b. Next is the channel that can be either a mass medium or an interpersonal channel. A 

communication channel is the means through which messages get from one individual to 

another (Rogers, 2003). The nature of the information-exchange relationship between a pair of 

individuals determines the conditions under which a source will or will not transmit the 

innovation to the receiver, and the effect of the transfer. For example, mass media channels are 

often the most rapid means to inform an audience of potential adopters about the existence of 

an innovation, that is, to create awareness-knowledge (Rogers, 2003).  

Mass media channels are all means of transmitting messages that involve a mass medium, such 

as radio, television, newspapers, etc., which enable a source of one or a few individuals to reach 

an audience of many. On the other hand, interpersonal channels are more effective in 

persuading an individual to adopt a new idea, especially if the interpersonal channel links two 

or more individuals who are near peers (Rogers, 2003). For example, through farm visit an 

extension worker is likely to convince a farmer to adopt a new farming method rather than a 

farmer having got the news via the radio or television. Interpersonal channels involve a face-

to-face exchange between two or more individuals such as when an extension agent visits a 

farmer or farmer to farmer communication is a form of interpersonal communication. 

c. Time is the third element in the diffusion process. According to Rogers (2003), the time 

variable is involved in diffusion in the innovation-decision process; innovativeness; and an 

innovation’s rate of adoption. The innovation-decision process is the process through which an 

individual passes from first knowledge of an innovation to forming an attitude toward the 

innovation, to a decision to adopt or reject, to implementation of the new idea, and to 

confirmation of this decision (Rogers, 2003). Based on time, there are five main steps in the 

diffusion process: knowledge, persuasion, decision, implementation, and confirmation. 

Innovativeness is “the degree to which an individual is relatively earlier in adopting new ideas 

than the other members of his social system” (Boushey, 2016). Based on innovativeness, 
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adopters are grouped into five categories: innovators, early adopters, early majority, late 

majority and laggards Rogers, (2003) that consecutively adopted an innovation.  

Innovators are active information seekers about new ideas. The adoption process begins with 

a small number of visionary, imaginative innovators. They often spend a great time, energy 

and creativity on developing new ideas. And they love to talk about them. 

Early adopters are the socially respectable members of a social system. They are always on the 

lookout for a strategic leap forward in their lives or businesses. Early adopters tend to be more 

economically successful, well connected and well informed. They are an easy audience. They 

don’t need much persuading because they are on the lookout for anything that could give them 

a social or economic edge. The early majority is individuals, comfortable with moderately 

progressive ideas, but won’t act without solid proof of benefits. The late majority are 

conservative individuals who hate risk and are uncomfortable with new idea. Lastly, laggards 

are persons who perceive a high risk in adopting a particular product or behavior. 

d. The names of the adopter categories reflect the rate of adoption, which is the relative speed 

of adopting an innovation by individuals in a social system. A social system is defined as a set 

of interrelated units that are engaged in joint problem solving to accomplish a common goal. 

The members or units of a social system may be individuals, informal groups, organizations, 

and/or subsystems. The adopter categories begin with the most progressive, followed by the 

least progressive ones when adopting the innovation. The most rapid adopter group is known 

as an innovator (as much as 2.5% of the community). The next adopter category is the early 

adopters (13.5%), early majority (13.5%), and late majority (34%). Laggard (16%) is the last 

group to receive the innovation (Rogers, 2003). It can be seen from the percentages that initially 

there are only a small number of individuals who adopt the innovation. Over time, this number 

increases up to a certain point in time, and then decreases, forming a normal bell curve. There 

are five basic attributes of an innovation which affect its diffusion and adoption in society. 

These are relative advantage, compatibility, complexity, tri-ability and observability of the 

innovation. 

Relative advantage is the degree to which an innovation is perceived as being better than the 

existing idea measured in economic terms, social prestige, convenience, and satisfaction. The 

study sought to establish that although a number of modern agricultural information sources 

exist, do the respondents have knowledge of the sources to meet their agricultural information 

need; implying that there is much benefit derived due to utilization. 

Compatibility refers to the degree to which an innovation is perceived as being consistent with 

the existing values, past experiences, and needs of potential adopters. An idea that is 

incompatible with the culture of a social system will not be immediately adopted. It is necessary 

to establish if the available information sources are relevant to the needs of the respondents 

against competition from indigenous practices and cultural beliefs. 

Complexity implies the degree to which an innovation is perceived as difficult to understand 

and use. Simple ideas are adopted more rapidly than innovations that require the adopter to 

develop new skills and understandings. A major challenge of information sources especially 

written materials is the assumption that the consumer has an ability to read. These skills lack 

among the farmers in most parts of the developing world including Tanzania. This makes 

access, application and adoption of some sources a challenge. Triability is the degree to which 

an innovation may be experimented with. An innovation that is testable represents less 
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uncertainty to the individual who is considering it for adoption. It is easier to learn by doing 

because it gives opportunity to test the new innovation which influences decisions for adoption. 

Observability relates to the degree to which the adopter has had the opportunity to see the 

results of the implemented innovation. The researcher will find out whether farmers who 

receive training in agriculture are often role models for those who do not and are often 

consulted based on their observable successes. The easier it is for individuals to see the results 

of an innovation, the more likely they are to adopt it because such visibility stimulates peer 

discussion of the advantages and disadvantages hence informed decision making.  

Research Methodology 

Research Design 

This study adopted cross-sectional study survey with concurrent mixed methods approach 

entailing equal preference to quantitative and qualitative methodologies to generate rich 

information that helped fully to explore each of the survey objectives. This design was 

appropriate as it provided a better opportunity for participation of the beneficiaries as well as 

key partners and stakeholders in potato production project in Mauche and Mau-Narok division 

Njoro sub-county. It also ensured dependence on more than one source of information so that 

data was carefully triangulated through integrated analysis approach. Qualitative data was 

collected to triangulate individual quantitative household survey data for the purpose of 

validating the results. This, together with secondary data enhanced the process by assuring 

internal and external validly of the results. 

Study Population and Sampling procedure 

The study population was farmers who were registered in groups to produce potatoes in 

Mauche and Mau-Narok divisions in Njoro sub-county. The respondents were sampled using 

different approaches for quantitative and qualitative aspects of the survey.  For quantitative 

segment, simple random sampling was done to identify beneficiaries’ households (HHs) for 

the household survey. The survey target 240 farmers who were organized into 2 clusters of 12 

farmer groups (Each cluster 6 groups) comprising of 20 farmers each working as a production 

group in Mauche and Mau-Narok divisions in Njoro sub-county Nakuru County, Kenya. 

Therefore, the population of this study was assumed to have approximately 240 individual 

farmer’s household beneficiaries. The sample size representative of the farmers in this study 

was 148. It was determine based on the Krejcie and Morgan's (1970) sample size calculation 

which is the same as using the Krejcie and Morgan's sample size determination table. The 

sample size determination Table 1.0 is derivative from the sample size calculation which is 

expressed as below in equation (1) (Krejcie and Morgan, 1970). The Krejcie and Morgan's 

sample size calculation was based on p = 0.05 where the probability of committing type I error 

is less than 5 % or p <0.05.  

s=𝑥2NP (1-P) ÷𝑑2 (N-1) +𝑥2P (1—P)      (1) 

Where,  

s= required sample size.  

𝑥2 =The table value of chi-square for 1 degree of freedom at the desired confidence level (0.05 

= 3.841).  
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N =the population size.(240)  

P =the population proportion (assumed to be 0.50 since this would provide the maximum 

sample size.  

d =the degree of accuracy expressed as proportion (0.05). 

148=𝑥0.052240*0.50 (1-0.50) ÷0.052 (240-1) +0.052 ∗0.50 (1—0.50) 

Table 1: Table for Determining Sample Size 

 

 

 

 

 

 

 

Data Collection Methods and Tools 

Various data collection methods, tools and processes were employed during the study exercise 

to gather rich and high quality primary data and information. These tools endeavored to capture 

all the core survey indicators and objectives in accordance with the TOR and project logical 

framework. Primary data collected integrated a combination of quantitative and qualitative 

methods including group discussion, structured interview, semi-structured interview, Key 

informant Interviews (KII) and some PRA tools such as Venn diagram, Gender Analysis 

Matrix, and Time Trends. The study was based on data and information gathered from both 

primary and secondary sources. Secondary sources comprised of relevant project documents 

and State and Non-state partner reports. Primary data was collected from sampled beneficiaries 

in the project focal areas. 

Training enumerators and FGD facilitators 

All the data collectors were trained in a central place for a period of 1day including 

understanding, translation, review of tools that were used and use of digital phones/mobile 

phones in data collection. The purpose of the training was to equip the enumerators and FGD 

facilitators with basic principles of the survey as well as requisite skills for data collection 

including interviewing skills, communication skills, and ethics of research involving human 

subjects, data quality management and Standard Operation Procedures during field work. Once 

the training was completed, a pretest was done in another 1 day to ensure that the data collection 

tools were appropriate and the data collectors were competent to carry out the assignment. 

 

Data Collection Process 

N(POPULATION SIZE) S (SAMPLE SIZE 

200 132 

210 136 

220 140 

230 144 

240 148 

250 152 

260 155 

270 159 

280 162 

290 165 

300 169 
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The data collection processes will be undertaken by a group of trained and competent 

enumerators and FGD facilitators. The exercise will involve seeking verbal informed consent 

before administration of questionnaires as well as explaining the purpose of the survey 

beforehand. FGD facilitators on the other hand will conduct sessions with selected community 

representatives in the selected project sites. The sessions will be voice recorded using digital 

recorders after seeking informed oral consent of the participants. Key informants will be 

interviewed and responses recorded using digital recorders upon receipt of consent.  

The information generated from the qualitative survey will be used to triangulate quantitative 

data. Moreover, secondary information will be gathered through document reviews to augment 

and strength primary data collected using the aforementioned tools.  

Results and Discussion 

Socioeconomic Characteristics of Respondents 

The socioeconomic characteristics of the sampled women farmers are shown intable1.Thetable 

showsthat47.5 percent of the respondents were in their active age (31-40years) while 

majority(92.5 percent)of the respondents were married, and about66per cent of the respondents 

had one form of formal education or the other. So also56.3 per cent of the respondent had 

maximum number of four members in their householdwhile71.3 percent of the respondent 

practice farming as their primary occupation.Another96.3 percent of the respondent had farm 

sizes between 1 and 5 hectares while most (52.5 per cent) of the women obtain information 

from market places. From the findings of the study, the high literacy level might help in faster 

adoption of farm innovations 

Extent of Use of Innovations 

The agricultural innovations still in use as shown in Table 3 include regular weeding (6.3%), 

disease control (10.0%), fertilizer application (5.0%) and crop spacing (8.8%). Others are 

planting techniques (15.0%), adequate disease control (3.8%) hybrid seed (8.8%), tools and 

equipment (5.0%) and processing/storage facilities (8.8%). It can be observed that the 

percentages of the respondents still using of these innovations are low. It therefore justifies the 

need to investigate the constraints to the adoption of the innovations in the study area. 
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Table 2: Distribution of Respondents by Socio-Economic Characteristics 

Source: Field Data, 2018 

Table 3: Distribution of Respondents According to Extent of Use of the Technologies 

Extent of Use Use 

&Discontinue 

Not All 

the Time 

Some of the 

Time 

All the Time Still in Use 

Regular Weeding 30(7.5) 53(36.3) 35(13.8) 53(36.3) 29(6.3) 

Disease Control 31(8.8) 53(36.3) 44(25.0) 40(20.0) 32(10.0) 

Fertilizer Application 28(5.0) 59(43.8) 46(27.5) 39(18.8) 28(5.0) 

Crop Spacing 34(12.5) 54(37.5) 44(25.0) 37(16.3) 31(8.8) 

Planting Techniques 38(17.5) 53(36.3) 40(20.0) 33(11.3) 36(15.0) 

Adequate Disease Control 33(11.3) 55(38.8) 42(22.5) 43(23.8) 27(3.8) 

Hybrid Disease Control 31(11.3) 53(36.3) 52(35.0) 31(8.8) 31(8.8) 

Tools &Equipment’s 36(15.0) 52(35.0) 54(37.5) 28(5.0) 28(5.0) 

Processing &Storage 38(17.5) 55(38.8) 47(28.8) 31(8.8) 31(8.8) 

Source: Field Data, 2018 

Variable  Frequency  Percentage 

Age(Years)     

21-30 35 13.75 

31-40 62 47.5 

41-50 50 32.5 

51-60 26 2.5 

61 And Above  27 3.75 

Marital Status   

Married 43 3.75 

Single 43 3.75 

Divorced 114 92.5 

Level of Education   

Non-formal 57 33.75 

Primary 68 47.50 

Secondary 40 12.50 

Tertiary Level 35 6.25 

Household Size   

0-4 85 56.25 

5-9 62 27.5 

10-14 53 16.25 

Occupation    

Farming 117 71.25 

Others 83 28.75 

Farm size (HA)   

1-5 137 96.25 

6-10 63 3.75 

Source of Information   

Mass Media 38 10.0 

Extension Agents 50 25.0 

Market 72 52.5 

other farmers 40 12.5 
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Effects of Adoption of Innovation 

Table 4 shows the effect of the adoption of innovations such as increased productivity, 

increased output, increase income, health security, environmental security, food security, 

improved varieties, adequate control measure and improved seed. The table also ranks the 

extent to which the respondents accept these effects from the use of the innovations as strongly 

accepted, accepted, and not accepted. The table reveals that adequate control measure was 

ranked first (2.13) as the major effect of adoption of the innovation introduced. This was 

followed by improved varieties (2.11), increased income (1.9), environmental security (1.88), 

Health security (1.85), increased productivity (1.37), increase output (1.18), food security 

(1.17) and finally improved seed (1.10) as the least effect that resulted from the use of 

innovation. This implies that majority of the respondents accepted that the use of the introduced 

innovations had impacted positively in areas the highlighted.  

Table 4: Distribution of Respondents According to Effect of Used Innovations on 

Agricultural Production 

Effect  Not accepted Accepted Strong 

Accepted 

WMS Rank 

Adequate disease control 38(17.5) 62(47.5) 51(33.8) 2.13 1 

improved varieties 31(11.3) 74(62..5) 44(25.0) 2.11 2 

increased income 30(7.5) 83(70.6) 41(21.3) 1.9 3 

environmental security 39(18.8) 77(66.3) 34(12.5) 1.88 4 

health security 42(22.5) 77(66.3) 32(10.0) 1.85 5 

increased productivity 69(56.3) 52(35.0) 27(3.8) 1.37 6 

increased output 98(63.8) 67(23.8) 26(2.5) 1.18 7 

food security 70(57.5) 45(26.3) 26(2.5) 1.17 8 

improved seeds 82(72.5) 34(12.3) 25(1.3) 1.01 9 

Source: Field Data, 2018 

Constraints to Adoption 

Table 5 reveals the constraints encountered by women in the adoption of innovations. It also 

ranks the level of constraints encountered by the respondents as serious constraint, mild 

constraint and not a serious constraint. The table ranks unstable market price as the most serious 

constraints (2.40), closely followed by insufficient finance (2.30), inadequate supply of 

innovation (2.20), high cost of innovation (2.20), like of production skills (2.20).Other 

constraints as their seriousness declines are inadequate agricultural input (2.10), shortage of 

land for farming and disease attack (2.00) as the least constraint encountered by the women. 

This implies that shortage of land for farming and disease attack are the least constraints to 

adoption in the study area. 

Table 5: Distribution of Respondents According to Constrains to Adoption 

Constraints Not a 

constraint 

Mild 

constraint 

Serious 

constraint 

WMS Rank 

unstable market price 26(2.5) 68(55.0) 57(41.3) 2.4 1 

insufficient finance 28(5.0) 65(51.3) 57(41.3) 2.3 2 

high cost of innovations 30(7.5) 64(50.0) 54(37.5) 2.2 3 

inadequate supply of innovations 28(5.0) 69(56.3) 52(35.0) 2.2 3 

lack of production skills 34(12.5) 59(43.8) 57(41.3) 2.2 3 

inadequate agricultural inputs 33(11.3) 67(53.8) 49(31.3) 2.1 6 
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shortage of land for farming 35(13.8) 75(63.8) 39(18.8) 2.0 7 

disease attack 36(15.0) 63(48.8) 40(32.5) 2.0 7 

Source: Field Data, 2018 

Innovativeness of Rural Women in Njoro Sub-county 

Rural innovation contains components that supersede the components they replace because 

they embody a new core design concept. Existing components become obsolete because the 

new components are based on novel design concepts rather than simply being improvements 

on established design concepts.  

Table 6: Rural Women Innovativeness in the Study Area 

Innovation   Percentage 

Greenhouse construction using local materials 34% 

Drip irrigation using bottles 23% 

Grafting of fruits 44% 

Use of weeds Mexican marigold as pesticides 47% 

Covering of potatoes with polythene to initiate chitting 67% 

Use of charcoal and saw dust to make local refrigerator for cooling milk 55% 

Breeding of local birds with high breeds 68% 

M-pesa technology 92% 

Organic farming  48% 

Source: Field Data, 2018 

The social, economic, and political structures of the social context of innovation do not exist 

in isolation from one another. In any development setting, a contextually informed 

understanding of agricultural innovation must consider the relationships among these different 

types of structures (Butler &Mazur, 2007). While it may no longer be as fashionable as it once 

was, the adoption-diffusion model still has much to offer in such efforts. The model refers 

implicitly to structural effects of socioeconomic status and communication behavior, though 

these are conceptualized at an individual level (FAO, 2011). Structural analysis has recently 

moved more firmly into this interdisciplinary realm, particularly in economics. With the 

appropriate structural tools, rural sociologists could make notable contributions to our 

understanding of how the social structures of markets influence innovation.  

Technological change in agriculture is still vitally important throughout the world and, 

correctly applied, diffusion research can assist in its investigation. It is important to consider 

the consequences of technological change as well as the determinants of adoption of 

innovation. It is critical to apply the model to environmental practices and other 

“noncommercial” innovations in agriculture. In-depth case studies over time are needed to 

further our understanding of how and why individuals and agricultural social collectives adopt 

technological change. Above all, the social, economic, and political contexts of innovation 

must be studied with the models and methods of modern structural analysis. All this provides 

a basis for continuing to build on a wealth of research materials. 

Socio-economic Variables Influencing Access to and Use of Agricultural Information  

Variables reviewed under this category include; gender, age, marital status, educational level, 

household size, farming experience, farm size. The rest are type of farm ownership, labour 

availability, engagement in off– farm work, and the cultivation of additional crops. 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

82 
 

  

Figure 1: Socio-economic variables influencing use of agricultural information  

Source: Field Data, 2018 

 (i) Gender  

Gender of the household head is a factor that limits access to agricultural information and it 

use. Women are traditionally occupied by household chores whiles the man has the liberty of 

mobility, participate in different meetings and trainings consequently have greater access to 

extension services. Male- headed households tend to build and maintain larger network ties 

with relatives and friends than female- headed households (IFAD, 2011). Kimani and Kombo 

(2010) in assessing access to agricultural extension in SSA found out that sex is an important 

determinant in the seeking of agricultural information. Male farmers sought for agricultural 

information than their female counterpart. A positively significant relationship was established 

between sex of household head and adoption of improved agricultural technologies in the 

cultivation of Irish potatoes (Buchanan & Keohane, 2011). On the other hand, Maertens and 

Swinnen, (2009) found out that there was no significant relationship between sex and access to 

agricultural information 

(ii) Age 

Age is also one of demographic characteristics which describe how long a person has been in 

existence. Young farmers are ardent to get knowledge and information than older farmers. It 

might also be that older farmers want to avoid risk and are not likely to be flexible than younger 

farmers and thus have a lesser likelihood of information utilization. But several studies report 

different results; Greve ( 2011) reports of older farmers being more experience and have 

accumulated more capital as a result they are more likely to invest in innovation. Similarly, 

Bhatti, Olsen and Pederson (2011) reported positive relationship between age and adoption 

behavior of farmers. However, Rogers (2003) suggest that older people were unwilling to pay 

for agricultural information delivery technologies such as print, radio, farmer-to-farmer, expert 

visit, and television. He revealed that, as age increased, the willingness to pay for these 

agricultural information delivery technologies decreased, meaning that older farmers were less 

willing to get information than younger ones. Old age also increases with conservativeness and 

negatively impact on adoption while young farmers tend to be more innovative and risk adverse 

(Boushey, 2016). A study conducted by Bhatti, Olsen and Pederson (2011) on diary women 
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farmers proved that age has a negative influence on agricultural information network of farm 

women. The study is that older women do not seek many new ideas, since they try to conform 

to practices they have followed for a long time in their life. Berwick, (2003) also found out that 

both younger and old tried new things introduced to them thus there was no significant 

relationship between age and the use of improved inputs and practices.  

(iii) Marital Status  

 Marriage is considered as an important social institution in the Ghanaian society. Marriage is 

an institution which can be found in every human culture. Boushey (2010)  working on the 

topic “Decentralization and access to Agricultural Extension services in Kenya” established 

that the marital status of farmers significantly influenced their access to extension services. 

Greve, (2011) also noted that there was a positive association between marital status and 

agricultural information access and use. However, marital status of the farmer was found by 

Buchanan , Cole and  Keohane, (2011) to negatively affects the probability of access to 

information, signifying that the single farmers had access to agricultural information more than 

married farmers which could be attributed to the fact that un-married farmers take part in more 

social activities due to limited responsibilities, while married farmers stay in house to attend to 

family issues. 

(iv) Educational level  

Education generally is associated with receiving and absorbing of agricultural information and 

use of the information. Because education is believed to increase farmers’ ability to obtain, 

process and analyze information disseminated by different sources and helps him/her to make 

appropriate decision to utilize agricultural information through reading and analyzing in a 

better way. The ability to read and understand sophisticated information that may be contained 

in a technological package is an important aspect of access to agricultural information (Rogers, 

2005). Ganguli, Souza, McWilliams and Mehrotra (2018) found out that education of 

respondent had a significant relationship with their access to agricultural information; an 

increase in the educational level of the respondents increased their access to agricultural 

information. Better education according to Kimani, and Kombo (2010) would lead to improved 

access to knowledge and tools that enhance productivity. However, Termine, (2010) 

established that irrespective of farmers educational level it had no influence on their access to 

agricultural extension services. With regard to the use of agricultural information, World Bank 

(2007) posits a positive significant relationship between level of formal education of fish 

farmers and information use. According to Kakota, Nyariki, Mkwambisi and Kogi-Makau 

(2013), education is expected to create a favorable mental attitude for the acceptance of new 

practices especially of information- intensive and management intensive practices.  

(v) Household Size  

The household is the number of individuals eating from the same pot of the family. It is 

generally agreed that increase in household size comes with extra hands to work on the farm 

thus more use of agricultural innovations. On the other hand increase in household size also 

put extra burden on the family as not being able to invest in the farm. Buchanan, Cole and 

Keohane, (2011) asserts that an increase in size of household increases the probability of access 

to information. The increases in household size put pressure on the demand for household needs 

and hence the need to produce more for family and earn more to cater for the household which 

could lead to agricultural information seeking and use. Rogers (2003) has also found family 

labour as positively related to adoption and intensity of fertilizer use which is determined by 
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the family size. However, Buchanan, Cole and Keohane, (2011) established no significant 

between household size and agricultural extension services access.  

(vi) Farming experience  

Farming experience is the number of years the household has spent with that particular crop. 

The number of years spent in farming is a very important household related variable that has 

relationship with the production process. Longer farming years comes with accumulated 

farming knowledge and skill which contributes to the use of agricultural information. Several 

studies support this argument. Longer farming experience implies accumulated farming 

knowledge and skill which contributes to utilization of agricultural technologies Buchanan, 

Cole and Keohane, (2011) also argues that experience in a particular activity equips the 

individual and makes the person more matured to take right decision. Greve, (2011) also asserts 

that “number of years the farmer has owned his farm is assumed to influence the investment 

behaviour”. However Buchanan, Cole and Keohane, (2011) posit that farming experience has 

no relationship with access to extension services. Greve, (2011) also establish a non- significant 

relationship between agricultural information access and farmers years in farming in Pakistan. 

(vii) Farm Size  

Farm Size is the measure of the total land area under cocoa cultivation and the size in bearing 

will determines the yield. Ganguli , Souza, McWilliams and ,Mehrotra (2018) in studying 

effects of farmers’ socio– economic characteristics found of a highly significant relationship 

between respondent size of land holding and their access to agricultural information. Similarly, 

Greve (2011) also found a highly significant relationship between land holdings of the 

respondents and their access to information. Cocoa farmers with large farm sizes are usually 

wealthy and there is more likelihood that they would readily adopt any high inputs innovation. 

Large farm size facilitates easy realization of the benefits due to economy of scale (Rogers 

2003). Ganguli , Souza, McWilliams and Mehrotra (2018) found farm size a significant 

positive relationship farm size and farmers’ adoption of modern agricultural production 

technologies, the bigger the size of a farm, the higher the probability for adoption of current 

ideas by farmers.  

(viii) Off– farm work engagement 

Off- farm activities, defined as the participation of individuals in remunerative work away from 

a “home plot” of land, is seen as an important tool in sustainable development and poverty 

reduction, especially in rural areas (FAO, 2011). Since farming is a seasonal activity, off-farm 

occupation comes in with extra income to support the household needs and investment on the 

farm. IFAD (2011) states that off-farm employment is alternative source of income for farmers 

thus a way to boost rural economic activity and employment in many developing countries.  

Off- farm income was noted to have a positive relationship with access to agricultural 

information by Owuor et al. (2008) in their study Determinants of Agricultural Information 

Access by Small Holder Tea Farmers in Bureti District in Kenya. This implies that the more a 

farmer earned from off- farm work they are likely to look for information to invest in their tea 

farms. Income from non-farm activities has been found to increase the farmers’ probability to 

invest in new technologies (Owuor, Kovoi & Siele, 2011). However, Owuor et al. (2012) found 

out that off-farm activities had a negative relationship with adoption of technologies; this is 

because they are likely to interfere in the other activities that the farmer is carrying out.  
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(ix) Farm ownership type 

Ownership of one’s own farm normally comes with an enthusiasm to invest in it since all the 

benefits would accrue to you than doing a shared cropping. In agreement with this assertion, 

Kinyili, (2003) states that, farmers naturally do not feel sound emotionally when they are not 

cultivating on their own land and as such do not invest in land development and will not use 

inputs efficiently. According to Lagat, Ithinji and Buigut, (2003) they found that land 

ownership as a major factor influencing investment into land to boost productivity. He states 

that in Uganda, land owners invest in soil management practices than tenant farmers and other 

occupants. Mwabu Mwangi and Nyangito (2006) also revealed that land use and ownership 

affected maize output implying that farmers that owned land are able to adopt technologies that 

will enhance their yields than sharecroppers. 

(x) Labour availability  

The use of new agricultural innovations usually is labour intensive so therefore availability of 

labour in the locality will aid farmers to practice new innovations. Studies such as Agbarevo 

and Benjamin (2013) states that improved practices require lots of labour and hence the 

household with relatively high labour force uses the technologies on their farm plots more than 

those with low labour force. Koskei, Langat, Koskei and Oyugi (2013) inferred from the 

positively significant relationship between labour availability and adoption of Agricultural 

innovation and concluded that labour availability is a requirement for technology adoption 

which increases the yield of farmers. McNamara (2009) also found a positive relationship 

between labour availability and intensity of use of improved forages as improved practices are 

labour intensive.  

(xi) Additional crops cultivation 

Crop diversification is one of the coping mechanisms of food security, production and market 

risks. Growing of other crops such as maize, cassava, vegetables among others helps farmers 

feed their families thus the little income from the major crop on the farm. Crop diversification 

also serves as additional source of income apart from the main crop cocoa. For example, 

diversification was the single most important source of poverty reduction for small farmers in 

South and Southeast Asia (FAO, 2011). According to Washington, and  Obidike, (2011) 

mention of diversified maize cultivation into growing other crops to earn additional income 

apart from cocoa and also ensure food security and income stability. 

Institutional Factors Influencing Access to and Use of Agricultural Information  

The factors considered to enhancing access to and use of agricultural information in this study 

is access to credit, frequency of market visit, distance to the nearest agro-input market and 

group membership.  
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Figure 2: Institutional factors influencing access to agricultural information 

Source: Field Data, 2018 

 (i) Group membership  

A farmer’s association with other farmers is a means of sharing knowledge, information and 

other resources. Farmers who belong to a group are exposed to their sources of their colleague 

farmers such as their experience in farming, successful practices on their farms and many more. 

Belonging to a group serves as a contact for services provided for groups such as extension 

services, loans and agro– inputs. Rogers (2005) concludes that: “The heart of the diffusion 

process consists of interpersonal network exchanges between those individuals who have 

already adopted an innovation and those who have not are then influenced to do so”. In 

conformity with this view, Okwu and Iorkaa (2011) state that group membership increases the 

capacity of an individual to access information about current innovation and its benefit from 

other members. It also increases individual farmer’s awareness and as a result increases the 

likelihood for adoption of new technology.  

Group participation was found to stimulate information exchange among members as a result 

of each other’s experience and knowledge (Opara, 2008). Sudath (2008) in their study of 

determinants of Herbicide Utilization in Striga Hermonthica control among maize farming 

households identified group membership as a factor influencing use of herbicides in maize 

farming. Washington and Obidike, (2011) mention of access to credit, inputs and aids from 

government and extension services as benefits by farmers in groups which aid in the use of 

agricultural information. Mwabu, Mwangi, and Nyangito (2006) identified group membership 

as significantly related to information usage because farmers influence each other in a group 

as a result of experience shared  

(ii) Frequency of agro-input market visit and distance  

Distance to market and frequency of market visiting is a factor in the access and use of 

agricultural information and inputs, longer distances to inputs shops tend to make prices high 

thus constraining poor farmers from purchase. Regular visits to the market make farmers aware 

of new technologies; it also serves as a platform to share information with other farmers from 

other localities. The closeness of the market to farmers’ is a great catalyst for farmers to receive 

information (Koskei et al., 2013). Distance, to market was found by Washington and Obidike, 

(2011) to have had a significant effect on the adoption of crossbred dairy. Rogers (2005) also 

0%
10%
20%
30%
40%
50%
60%
70%

Access to

credit

Frequency of

market visit

Distance to

the nearest

agro-input

market

Group

membership

56%

37%

22%

67%



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

87 
 

show that market distance is negatively and significantly related to adoption decision which is 

also confirmed by Maertens and Swinnen (2009) that, distance to nearby markets negatively 

influenced farmers’ access and use of inputs as it adds cost to purchasing inputs implying that 

longer distances comes with higher prices of inputs hence reducing the use of agricultural 

information by farmers. 

(iii) Access to credit  

Smallholder farmers are most often financially constrained thus access to credit in the form of 

money or agro– inputs will go a long way in the search and use of agricultural information by 

farmers. Availability of credit is important if improved technology in the form of purchased 

inputs is to be available to farmers, especially small- scale producers. Inputs such as improved 

seed, agrochemicals and fertilizer require capital in the form of short- term production credit. 

Access to credit can relax the financial constraints of cocoa farmers’. There are different reports 

of significant positive influence on the adoption behaviour of farmers regarding improved 

technologies (Sudath, 2008). Washington and Obidike (2011) found out that access to credit 

had a positive impact on the use of improved agricultural inputs as it helped farmers’ to access 

seeds, fertilizers and other inputs on credit. Makokha (2008) established a significant 

relationship between adoption and credit. They say credit help farmers to purchase most 

modern technologies which are expensive thus difficult for many rural farmers, who are 

normally poor to acquire and utilize them without assistance in the form of supply of affordable 

credit and other financial services (Washington & Obidike, 2011). For instance, it has been 

reported that most small scale farmers in the country are unable to afford basic production 

technologies such as fertilisers and other agrochemicals resulting in low crop yields due to 

poverty and limited access to credit (Mwabu, Mwangi & Nyangito, 2006). 

Orientation towards Improved Farming and Access to Agricultural Information and IT Use  

Access to agricultural information and its use could be highly influenced by farmers’ 

orientation towards improved farming. It included farmers’ attitude towards improved farming 

practices, farmers’ innovation proneness, farmers’ achievement motivation and their 

information seeking behaviour.  

 

Figure 3: Orientation towards accessing agricultural information  

Source: Field Data, 2018 
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 (i). Information seeking behaviour  

This variable reflects the degree at which the respondent was eager to get information from 

various sources on different agricultural activities. Olwande, and Mathenge, (2012) explains 

information-seeking behavior as the “totality of human behaviour in relation to sources and 

channels of information sought,” Omamo, (2014) advocates for the need for farmers to possess 

good information search behaviour to enable them to adopt improved production technology. 

Olwande, and Mathenge, (2012) mentions of vast information available for use by snail farmers 

who are interested in increasing their productivity, but they exhibit diverse information seeking 

behaviour, some having a high seeking behaviour whiles others do not and the difference in 

their attitude thus affect the information sought after and their productivity. Sharing problems, 

asking and weighing options exposed people to a variety of hygiene and sanitation information 

than people with no such behavior (Omiti,et al., 2009). Omamo, (2014) established that as 

information seeking behaviour of farmers increases, their utilization of accessed information 

also increases.  

(ii ) Achievement motivation 

 Achievement motivation is the value associated with an individual, which drives him to excel 

or do well in an assignment he undertakes. Achievement motivation helps an individual to 

decide and complete the tasks in certain direction, which in turn helps in achieving the desired 

results. According to Njuki et al., (2009), “Achievement motivation is what gets you going, 

keeps you going and determines where you are trying to go”. Achievement motivation among 

cocoa farmers for the search and use of agricultural information could be increase in yield of 

cocoa, improvement in their standard of living as a result of increase income, self- recognition 

etc. Moti,  (2007) found out that farmers motivation for engaging in rice training programmes 

were ambition to make friends, self- recognition, market availability, profitability, loan, 

personal needs, improve standard of living, increase yield etc. which is in agreement with 

Olatidoye (2008) who reports improving the standard of living as a motivational factor for 

participating in a programme. In achieving farmers’ motivation for entering into farming, 

access and use of agricultural would play a pivotal role. Several studies have emphasized the 

relationship between achievement motivation and access to and use of agricultural information. 

Morrrison, Raju, and Sinha (2007) asserts a significant relationship between achievement 

motivation and agricultural information access and use in his studies access and utilization of 

agricultural information by resettler farming households.  

(iii) Attitude towards improved farming practices 

Montshwe (2006) defines attitude as a “disposition or tendency to respond positively or 

negatively towards a certain thing (idea, object, person, and situation). They are closely related 

to our opinions, beliefs and are based upon our experiences”. Attitude simply refers to “a 

person’s evaluation of any psychological object”. These evaluations are represented as items 

of knowledge, which are based on three general classes of information: cognitive information, 

emotional information, and information about past behaviours (Olwande & Mathenge, 2012). 

This study looks at attitude towards improved farming as the degree of positive or negative 

opinion of respondent farmers towards improved farming practices. Attitude is a prerequisite 

for behavioural change to occur. Positive attitude towards improved farming practice is 

supposed to enhance the use of such practices and recommendation to other farmers. Attitude 

towards improved farming was found by Omamo (2014) to have a significant relationship with 

agricultural information access and use as farmers seek for information exposes them to new 

information for their activities and influences it use. Olwande and Mathenge, (2012) in his 
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study of adoption of dairy innovations, its income and gender implications in the Adami Tulu 

District reported that attitude towards change had a statistically significant relationship with 

dairy adoption. Farmers’ had an unfavourable attitude towards the use of fertilizer as they 

complained of fertilizer promoting weed growth and decreasing the shelf life of produce 

(Ngqangweni, 2000).  

(iv) Innovation proneness  

Innovation proneness was operationally defined as the rate of acceptance of an innovation by 

an individual for his/her agricultural activities. Studies conducted to assess it influence on 

access to and use of agricultural information include; Termine (2010) report of a statistically 

significant relationship between innovation proneness and access to productive role 

information and utilization of women. Boushey (2010) in studying farmers’ adoption behaviour 

in rice technology found out that innovation proneness of respondents significantly affected 

adoption of selected rice cultivation practices. Similarly, Greve, (2011) in their study of 

adoption behaviour of dairy innovations by small farmers under different farming systems 

established that innovation proneness was very significant in the adoption of dairy farming 

practices 

Sources of Agricultural Information  

Table 7 shows farmers source of agricultural information. From the results obtained, it can be 

deduced that radio is the most accessible with a percentage of 94.5% followed by Television 

with 75.0%. Family/Friends(70.8%) was the next followed by extension services (49.2%), 

input dealers (39.2%), farmer groups (21.9%), NGOs/Private extension providers (20.0%), 

Newspapers (12.3%) and LBCs (10.4%).This finding is consistent with that of Li, & Baoguo 

(2011) in their study on information-seeking behaviour and utilization among snail farmers in 

China. They report of about 65%and 76% of farmers receiving information from radio and 

television respectively. This could be as a result of radio and TV being the cheapest means of 

passing information to farmers Farooq, et al., (2007) and it being the effective medium of 

reaching farmers with information (Chen & Wu, 2009). A small standard deviation of 0.21 for 

the access to radio means the responses   varied whiles a relatively higher value of 0.50 for 

access to extension service. A means the responses were varied 

Table 7:  Rank of Agricultural Information Sources Based on their Access  

Source Freq. Per Mean Std. Dev Rank 

Radio 248 95.4 0.95 0.21 1 

TV 105 40.1 0.40 0.50 4 

Famers Groups 184 70.8 0.71 0.45 2 

Internet 21 9.8 0.098 0.14 11 

Newspaper 82 36.7 0.37 0.41 6 

Input Dealers 57 21.9 0.22 0.27 7 

Family/Family 52 20.0 0.20 0.24 8 

Marketing Boards 32 12.3 0.12 0.16 9 

NGOs/private extension workers 27 10.4 0.10 0.19 10 

County Government Extension Workers 127 49.2 0.49 0.48 3 

KARLO extension workers 97 37.7 0.38 0.43 5 

Source: Field Data, 2018 
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Level of Access to Agricultural Information  

Respondents with access to the first seven sources indicated their level of access to the 

information sources with the help of their frequency of access, timeliness of access, clarity of 

language, clarity of information and relevance of the information. Figure 4 displays 

respondents’ level of access to the top seven sources. The majority of the respondents (62.3%) 

had a moderate level of access to agricultural information followed by 25.4% of low level of 

access. The respondents in the high level of access were 12.3%. With over 70% of respondents 

above the low level of access, cocoa farmers in the district could be said to have a relatively a 

high level of access to agricultural information 

 

Figure 4: Level of Access to Agricultural Information  

Source: Field Data, 2018 

Information Seeking Behaviour of Farmers  

Farmers were asked how often they seek information on major practices in cocoa production 

and other farming activities. The mean values for farmers’ information seeking behaviour were 

calculated. Table 8 shows the Mean values of farmers’ information seeking behaviour. 

Table4.4 indicates that information seeking on disease control on cocoa was high. This was 

attested to by a mean of 3.39 out of a total of 5. This was followed by information seeking on 

pest control on cocoa with a mean value of 3.38; information seeking on recommended agro– 

chemicals for cocoa followed with a mean value of 3.35. Shade management in cocoa 

cultivation followed with mean value of 2.28 then information seeking on farm sanitation was 

next with a value 2.26, information seeking on raising nurseries(2.16),information seeking on 

cultivation of other crops (2.08) with information seeking on raising of animals being the least 

with a mean of (1.80). A summary of farmers information seeking behaviour revealed that the 

number of respondent who were in the moderate level were in the majority (51.2%) and 13.5% 

of the respondents were in the high level of information seeking. Therefore, the majority 

(64.7%) of interviewed farmers in the study are aware in the moderate level and above of 

information seeking behaviour. The plausible reason for the high level of information seeking 

among cocoa farmers is that cocoa farming has numerous challenges thus the seeking for 

remedies. Additionally there are a number of sources of information available to farmers as 

such farmers are able to report any problem they encounter on their farms for restoration 

Table 8: Frequency and Type of Information Sought 

Activity  Never 

(1) 

Rarely 

(2) 

Sometimes 

(3) 

Very 

Often 

(4) 

Always 

(5) 

Mean Rank  

Type of crop to be grown 12% 3% 7% 23% 55% 3.86 2 

Market Information 14% 16% 8% 18% 44% 3.38 4 

Pest and Disease Control 8% 7% 26% 51% 8% 3.12 7 

12.30%

62.30%

25.40%
High

Medium

Low



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

91 
 

Type of Agro-Chemical to Use 11% 19% 23% 31% 16% 2.87 9 

Breed of Animals to Rear 7% 18% 21% 30% 24% 3.91 1 

Scale of Production 27% 11% 23% 19% 20% 3.76 3 

Type of Fertilizer to Use 18% 6% 27% 22% 27% 3.14 6 

Water Harvesting and Utilization 17% 13% 8% 32% 30% 2.14 12 

Source of Credit 16% 21% 13% 24% 26% 3.23 5 

Soil and Water Conservation Measures 17% 31% 9% 27% 16% 2.89 8 

Livestock Management Practices 17% 12% 31% 13% 27% 2.67 10 

Nursery Management Practices 8% 23% 25% 37% 7% 2.54 11 

Source: Field Data, 2018 

Conclusion and Recommendation 

This study revealed that the rural women in the study area were introduced to new technologies 

such as Hybrid seed, adequate crop spacing, planting techniques, processing and storages 

facilities. The percentages of the respondents still in use of the innovations are low and the 

major source of information to the women is market places. Also majority of the respondents 

strongly accepted that adequate control measure, improved varieties and increased income are 

the major effects resulting from the use of Agricultural innovations introduced. Most of the 

respondent agreed that unstable market price, insufficient finance and inadequate supply of 

innovation were the most serious constraints encountered. Therefore, government should try 

as much as possible to stabilize market prices to reduce shortage and losses encountered by the 

farmers 
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Abstract 

The study assessed extension environmental factors influencing the use of video mediated 

technology (VMT) by public extension agents in Homa-Bay County, Kenya. All the 85 

extension agents in Homa Bay County were assessed using a structured questionnaire. The 

collected data was then cleaned, coded and analysed using descriptive and bivariate linear 

regression. The internal reliability of the created indices was determined using Cronbach’s 

alpha (α) and an alpha of above 0.70 was considered adequate for this study. The study found 

out that there was low rate of use of VMT, and that the extension environmental characteristics 

had a positive and significant influence (β= .215, p=.048) on the use of VMT by the extension 

agents in Homa-Bay County. The influence of extension environment on the use of video 

mediated technology was rated as average (mean of 5.2) on a scale of 1 to 10. The extension 

environmental characteristics affecting the level of use of VMT among the extension agents in 

Homa-Bay were found to be low level of response by the farmers to VMT trainings, lack of 

electricity away from training centres in the local agricultural areas and inaccessibility of 

training centres by farmers due to long distances and poor road networks. The study 

recommended that the public education of the farmers on video mediated learning, 

establishment of Video Viewing Shops (VVS) strategically, adequate electricity connectivity 

and improved road network systems within the local areas would improve farmers’ attitude 

towards the usefulness of VMT and increase their ability to access agricultural information in 

the attempt to improve farm productivity through better agricultural practices.   

Keywords:  Video Mediated Technology, Extension Environment, Teaching, Agricultural, 

   Knowledge, Skills 

Introduction 

Agriculture plays a major role in the socio-economic development of many countries globally 

and remains to be the backbone of economic growth and stability of many African countries 

and Kenya in particular. Agriculture is the main source of income for almost 90% of the African 

population. About 70% of the African population, Kenya inclusive, a majority of her 

population lives on less than 1$ (one dollar) a day and the larger population of smallholder 

farmers in Kenya live in rural areas and depends directly or indirectly on agriculture 

(Omorogiuwa, Zivkovic & Ademo, 2014). To improve farm productivity, these smallholder 

farmers need access to improved technologies, best practices, and to appropriate, timely and 

comprehensive information, skills and knowledge on production, value addition and markets 

(Umar, Musa, Olayemi & Suleiman, 2015). This can be achieved through use of proper 
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agricultural extension information and communication channels such as video mediated 

technology by extension agents which make local farmers to be in tandem with better global 

agricultural ideas, knowledge and practices to boost their farm productivity (Van Mele, 

Wanyoeke & Zossou, 2010a). 

Video mediated technology involves the application of participatory or educational videos in 

solving instructional challenges in extension and in improving farmers’ ability and interest to 

learn new agricultural knowledge and skills (Ferriman, 2013). In these videos, farmers with a 

knowledge, skills or an idea in a given agricultural activity or enterprise within a particular 

locality are recorded demonstrating a practice or a process, then the videos can be aired on 

television, or extension agents can take them to villages, show them and discuss them with 

farmers (Van Mele et al., 2010c). The world’s knowledge on use of videos in facilitating 

learning of agricultural skills by extension agents among farmers has been a great intervention 

(Suarez, Ching, Ziervogel, Lamaire, Medler & Wiser, 2008). It has been used to enhance self-

learning by grassroots people and has emerged to be a powerful medium for knowledge sharing 

and in producing change in attitude in a cost effective format and engaging for both creators 

and users (Van Mele et al., 2010b; Okello et al., 2012; Soniia & Asamoah, 2011). 

In Kenya and particularly in Homa-Bay County, ICIPE has successfully and effectively used 

video in training farmers on how to control Striga weed, stem borer and to improve soil fertility 

(Amudavi et al., 2009). The empirical evidence from Suarez et al. (2008) study concluded that 

the power of videos could thus enable extensive and intensive learning of various agricultural 

skills and technologies by farmers. Using videos as learning tool engages the farmers and 

enables skills and practices to be shown in a short period, and standardizes the technical 

information disseminated (Vidya & Chinnaiyan, 2010). 

Dissemination of agricultural information and skills in the past two decades has been through 

extension methodologies such as field days, print materials, radios, farmer teachers, Farmer 

Field Schools (FFS), among others (Amudavi et al., 2009).  Adoption of new knowledge and 

skills that is facilitated by these existing extension service delivery methods only may be short-

lived due to large number of farmers, vastness of the area to be traversed by the agents and 

poor transport infrastructure (Bentley, 2009). The speed of changing technology calls for 

effective access of new knowledge and skills. Farmers who are illiterate can easily access 

information through their mobile phones or television at their convenient time allowing them 

to give more time to farm work (Okello, Kirui, Njirani & Gitonga, 2012).  

Video mediated teaching and learning is considered as an empowering extension methodology 

that offers considerable strength for improving the effectiveness of dissemination of 

agricultural information, knowledge and skills, for it uses the power of images and enables 

storage and quick retrieval of information. It is being promoted as an intervention to improve 

the extension service delivery. Despite the many benefits of VMT, its use in solving agricultural 

information dissemination problems still faces hurdles. Farmers have greatly benefited from 

video mediated learning, which has proved successful through trials by ICIPE in the same 

county. However, its use and acceptance by agricultural extension agents in Homa Bay County 

remains low. This study sought to determine why the rate of use and acceptance of VMT by 

agricultural extension agents for dissemination of agricultural knowledge and skills to farmers 

in Homa Bay County remains low. This study was designed to provide the missing information. 

Objectives of the study 
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The objectives of this study were to: i) examine level of use of VMT among extension agents 

in Homa-Bay County and ii) assess the influence extension environment characteristics 

(availability of electricity, responsiveness of the farmers to VMT and accessibility to the 

training centres) on use of VMT for teaching of agricultural knowledge and skills by public 

extension agents in Homa-Bay County. 

Methodology 

Study site 

The study was conducted in Homa Bay County in Kenya. The County is in the Western part of 

Kenya, along the shores of Lake Victoria. Homa Bay County was selected for this study due 

to its vast agricultural potential and the increase in the number of farmers arising from school 

dropouts who have taken up farming as a livelihood.  

Data Collection and Anlysis 

A structured questionnaire was used to obtain information from all the 85 extension agents 

working in Homa Bay County, Kenya, on availability of electricity, training centres and 

accessibility in enhancing the use of VMT in training farmers. The data was then analyzed 

using descriptive and bivariate linear regression.  

Measurement of variables 

A self-rating scale (1-5) was used by the extension agents to rate their levels of use of the VMT 

and their perceptions of the different variable indicators used in this study. The extension agents 

rated the indicators of the three independent variables, extension environment; availability of 

electricity away from the training centres, responsiveness of the farmers to VMT and 

accessibility to the training centres. The individual scores of each extension agent were then 

added together to form an index which was used in subsequent analysis (Bryman & Bell, 2011). 

The dependent variable, level of use of VMT by extension agents was operationalized as the 

level of use undertaken by the individual agricultural extension agent on each of the following 

VMT, which included: Whiteboards, Flip charts, Overhead Projectors, Video Camera, 

Computers, CD-ROM, DVD, Television, Digital Cameras, Smart Phones, Agricultural Video 

clips, The Web, Search Engines, E-mail, Scanner, Web Publishing and Internet connectivity. 

The agents assessed their level of use of each of the item on a scale of 0 to 5, 0 indicating no 

use and 5 indicating high use. 

The internal reliability of the created indices was determined using Cronbach’s alpha (α) and 

an alpha of above 0.70 was considered adequate for this study. 

Results  

Level of use of VMT by extension agents in Homa-Bay County 

In this study, Video Mediated Learning (VML) will be frequently used alongside instructional 

media and instructional materials or Video Mediated Technology (VMT) to mean all video 

materials and equipment that are used to enhance the teaching and learning process by 

extension agents in extension teaching, while use will refer to a purpose for which something 

may be employed. In this study, the term will refer to incorporation of videos as part of 

extension teaching to reinforce learning by farmers. 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

99 
 

The dependent variable of this study was the level of use of video mediated technology for 

teaching of agricultural knowledge and skills by public extension agents. The variable was 

operationalized as an index involving three different indicators, which included Use of VMT 

by the extension agents, frequency of use of VMT by the extension agents and the choice of 

VMT by the extension agents in relation to other extension methods.  

The extension agents scored the three indicators on a scale of 0 to 5. The score of 0 referred to 

no use of VMT and 5 high use of VMT. The scores were then combined to form the index of 

level of VMT use. The frequency distribution, descriptive statistics and the chi-square test for 

the index are shown in Table 1. 

Table 1: Frequency Distribution and Descriptive Statistics for Index of VMT Use 

Level of VMT Use  Frequency 

Expected 

N 

Residual  Chi-square test 

.00 13 14.2 -1.2  

3.00 46 14.2 31.8 ×2=93.659 

5.00 13 14.2 -1.2 df =5 

7.00 8 14.2 -6.2 p=.001 

9.00 3 14.2 -11.2  

13.00 2 14.2 -12.2  

Total 85    

Mean 3.67±.281, median 3.0, Std. dev 2.59, minimum 0, maximum 13, range 13 

The results on Table 1 show that the level of VMT use by extension agents in Homa-Bay 

County was low with a mean of 3.67 on a scale of 0 to 15. The majority of the extension agents 

(54.1 %) rated their use of VMT as low, the category of high (score of 9) and very high (score 

of 13) had only 5.9 %.  These differences in the extension agents use of VMT were found to 

be statistically significant (Chi-square 93.659, df 5, p<.001). 

Extension environment characteristics 

The variable extension environment characteristics used in this study was conceptualized as an 

index involving assessment of three (3) indicators of good extension environments. The 

indicators were rated on a 5-point scale to gauge the condition of the environment. The 

extension environment indicators that were used included: (i) availability of electricity away 

from training centre, (ii) responsiveness of the farmers to VMT, and (iii) accessibility of the 

centres based on distance. The rating for the three indicators were then added together to form 

the index of extension environment characteristic and rated on a scale of 0 to 10 for the study. 

The descriptive statistics and the frequency distribution of the index are shown in Table 2. 
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Table 2: Frequency distribution and descriptive statics for the index of extension 

environment 

Scale for the index Frequency Percent 

3.00 3 3.5 

4.00 11 12.9 

5.00 45 52.9 

6.00 16 18.8 

7.00 6 7.1 

8.00 3 3.5 

9.00 1 1.2 

Total 85 100.0 

Mean 5.2± .11, median 5, mode 5, std. dev. 1.08, Minimum 3, maximum 9, range 6. 

Majority of the extension agents (52.9%) had a low score index of 5. The average level was 

5.2, ranged between 3 and 9. The low index reveals lack of electricity away from training 

centres, low level of response by the farmers to VMT and inaccessibility to training centres. 

Influence of extension environment characteristics on the use of VMT 

The influence of the individual extension environment characteristics (availability of electricity 

away from training centres, responsiveness of the farmers to VMT and accessibility to the 

centres based on distance) on use of VMT by extensionists was determined by use of bivariate 

linear regression and the results of the regression model are presented in Table 3 and Table 4. 

The adjusted R2 value of 0.035; this means that the independent variable extension environment 

characteristics explained approximately 3.5% of the variation in dependent variable use of 

VMT by extension agents as shown in Table 3 

Table 3: Regression summary for the influence of environment characteristics on use of 

VMT 

Model  

R R square 

Adjusted R 

square  

Standard error 

of the estimate  

1 .215a .046 .035 2.551 

a predictors: (constant), index of extension environment characteristic 

The regression coefficients, t test and significance of the effects are given in Table 4. 
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Table 4: Regression Coefficients for extension environment characteristics 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

Collinearity 

Statistics 

B Std. Error Beta VIF 

 (Constant) 

extension environment 

6.391 1.381  4.627 .000 

1.000 .515 .256 .215 2.010 .048 

a. Dependent Variable: use of VMT by extension agents 

Significant positive influence of extension environment characteristics on the level of use of 

VMT by the extension agents was found to exist (β=.215, p=.048). 

Conclusion and Recommendation 

Agricultural extension plays an important role in equipping both the extension agents and 

farmers with relevant agricultural information and knowledge. Video Mediated Technology is 

an important information communication tool in bridging the agricultural information gaps 

between extension agents and farmers for increased productivity. It has not been fully utilized 

in Homa Bay County due to some extension environment associated with low level of response 

by the farmers to VMT trainings, lack of electricity away from the training centres within the 

local agricultural areas and inaccessibility to training centres due to long distances and poor 

road networks. 

There is therefore need for public education of the farmers on video mediated learning, 

establishment of Video Viewing Shops (VVS) strategically, adequate electricity connectivity 

and improved road network systems within the local areas to improve farmers’ attitude towards 

the usefulness of VMT and increase their ability to access agricultural information in the 

attempt to improve farm productivity through better agricultural practices. 
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 Abstract 

Food safety has become everybody’s concern and it’s difficult to find anyone who has not 

encountered an unpleasant moment of foodborne illnesses at least once in a lifetime. Food 

borne illnesses are a result of consumption of contaminated food with micro-organisms, 

pathogens, heavy metals and other toxic elements. Due to lack of land and water for farming 

in Nairobi most farmers utilize the land along the sewage which is usually owned by the 

government and do their farming with the sewage water. Most of the vegetables consumed in 

Nairobi is produced with sewage water. The aim of the research was to assess how the produce 

affects the consumers since the water contains heavy metals, pathogens and micro-organisms. 

Sewage vegetables are sold everywhere in the market and they take biggest share in the market. 

Those who produce using clean tap water are mostly not able to take their produce to the market 

since consumers come to buy the vegetables at the farm. The staudy revealed that vegetables 

produced using clean water was very few to satisfy the population and so most farmers sold to 

friends. Stratified random sampling technique was employed while questionnaire and interview 

method was utilized to collect data from the consumers. Consumers were interviewed both 

from their homes and in the market place. Statistical Package for Social Sciences was used to 

aid in data analysis.  

 

Introduction 

Background information 

Today the number of Africans living in cities is 40 percent of the total population and half of 

the world’s population lives in cities and towns (Hania Zlotnik, 2008). Due to the large 

population in the urban areas people depend on urban and peri urban agriculture for food. 

Access to clean water for irrigating vegetables in the urban areas is a problem and hence they 

use waste water for production. 

Globally ,urban farming is believed  to produce roughly 20 percent of the world’s food supply 

with half of this food being grown using waste water which includes; domestic and industrial 

effluent combined with domestic waste .It is widely perceived as the cause of stench and 

disease but it is not so for the urban farmers who produce with the waste water and sell it to the 

consumers (koigi, 2011).Some chemicals and microbial organism that bring food safety issues 

are found in the sewage water and hence grow with the plant and ends up being consumed by 

the consumer 

There has been an increase in consumer awareness for food safety and hazard free products 

especially by the middle and high income consumers and also most of the educated consumers. 

Consumer awareness of food safety and nutrition helps reduce risks of food borne illnesses 

(R.Bhuvneswari, 2015). The emergence of diseases originated by food in the recent years has 

put food safety into question. At the same time, social economic developments have increased 
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consumer interest in consuming safe food. There is an increase of consumer’s interest in 

environment friendly products. The changing consumer’s expectations combined with 

unfavorable health incidence have increased the importance of studies concerning food safety 

(Gamze Aydin eryilmaz, 2015). 

The study was focusing on the on-food products especially vegetables produced in urban and 

peri-urban areas using waste water and then sold to consumers in Nairobi. This study evaluated 

the effects of sewage produce to the health of the consumer and also consumer awareness of 

the hazards of sewage produce. 

Objectives 

The main aim of this study was to evaluate the effects of sewage farming produce to consumers 

and the health risks they experience. The specific objectives were to: i) determine the safety of 

vegetables grown in the urban and peri-urban areas, ii) determine consumer awareness of the 

hazard of sewage produce and their perception towards iii) determine the factors influencing 

consumer awareness of food safety and iv) determine consumer willingness to pay for more 

safer vegetables 

Operational definition of terms 

Food safety - refers to limiting the presence of those hazards whether chronic or acute, that 

may make food injurious to the health of the consumer. 

Urban and peri-urban agriculture - agriculture practices within and around cities which 

compete for resources (land, water, energy, labor)that could also serve other purposes to satisfy 

the requirements of the urban population (UN, 2015) 

Waste/sewage water farming - this is the use of waste water for irrigating crops in agricultural 

land 

 

Literature Review 

Sewage farming in urban and peri-urban areas 

About 20 million hectares of the world’s farms are irrigated with sewage in many fast growing 

megacities and in most countries a quarter of the vegetables produced are grown in sewage 

effluent, clean water is desperately short supply where sewage is plentiful.  (Fred P. 2004). 

According to Scott, sewage is most likely the biggest source of water for urban and peri-urban 

farming which provides an estimated one fifth of the world’s food and almost 100 percent of 

crops grown in the cities rely on sewage water since there is no other source of water for 

farming farmers should be helped to do it in a better way since banning the practice is 

impracticable. 

The crops grown in sewage farms are contaminated with pathogens and micro-organisms such 

as bacteria, viruses, parasites and chemical substances which cause very many diseases ranging 

from diarrhea to cancer (WHO , 2017). Other includes abdominal pain, vomiting and even 

death. There is an increasing number of bacteria that are multi-resistant against common 

antibiotics and cannot be treated by current therapies. Antibiotic resistance has led to the need 

for more expensive drugs, which many cannot afford, resulting in increased morbidity and 

mortality  (Prof Laura .P., 2018). 
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Consumer level of awareness of food safety is affected by various factors such as gender, 

education level, household income (Gamze et al., 2015). The high income and middle-income 

consumer are willing to pay (WTP) higher premium for safe vegetables than the low-income 

consumers who buy their vegetables in the wet markets (Ngigi et al., 2011) 

Methodology 

The study was conducted in kasarani subcounty, nairobi county, focusing on Ruai and Njiru 

ward since Ruai is a peri urban area and hence most farming takes plac. This is because of 

lacation of Nairobi Sewage Company and hence Nairobi sewage river passes through this area. 

Primary data was collected by use of questionnaires which were administered to the consumers 

and interviewing the consumers. Stratified random sampling technique was utilized where by 

questionnaires were administered in each strata based on the size of the strata. Zoning method 

was used to ensure that consumers from different areas were captured. Statistical Package for 

Social Sciences (SPSS) was used to facilitate analyse of the collected data in line with the 

objectives of this study. 

Results 

Health risks from sewage produce 

The main crop grown along the sewage in Ruai is vegetables mostly kales and other indigenous 

vegetables. A high percentage of consumers are affected by vegetables produced by sewage 

water. 77.4 percent said they experienced health risks after consuming vegetables produced 

with sewage water while 22.6 percent did not experience any health risk. This result shows that 

a significant amount of people are affected by sewage produce. According to the consumer and 

who have experienced the health risks, the instance at which you experience the health risks is 

different among consumers, some do not experience the effects immediately after consuming 

the vegetables, it takes some time and the health risk may be severe. To others they experience 

the health risks immediately after consumption such as diarrhea and stomach upset.  

The low-income consumer disagreed that the health risks were as a result of irrigation of the 

vegetables with sewage water since they were the main consumers of the vegetables and hence 

were trying to justify them. 

Table 1: Health risk after consuming vegetables 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

yes 24 77.4 77.4 77.4 

no 7 22.6 22.6 100.0 

Total 31 100.0 100.0  

 

Consumer awareness of sewage farming and perceptions 

Table 2: Are you aware of sewage water produce 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

no 8 25.8 25.8 25.8 

yes 23 74.2 74.2 100.0 

Total 31 100.0 100.0  

 

A high percentage of the consumers are aware of sewage water produce although most of them 

are not able to differentiate between the sewage water produce and the fresh water produce. 

Some said that sewage produce are more green than the fresh water produce and are more large 

and retain freshness more than the fresh water. 

Table 3: Consumer awareness is affected by other variables as shown in the table below 

Variables Percentage of consumer 

awareness 

Out of 

Level of education Primary 100 100 

Secondary 83.3 100 

Tertiary 37.5 100 

Occupation Employed 66.7 100 

Unemployed 100 100 

Financial status Above kshs 

20000 

61.9 100 

Below  

kshs20000 

100 100 

 

 

There is a significant difference between consumer awareness of sewage produce and level of 

education, occupation and financial status. Consumer who are educated to primary level, and 

the unemployed and below 20000 are more aware of sewage water produce, this is because 

most of them live close to the sewage river and also interact much with each other for the 

unemployed and visit the farms. 

Perception and preference 

The employed consumers and with tertiary education and financial status above 20000 

considered the water used to grow vegetables and wash them in the market as an important 

factor to them and also agreed that consumer should be careful on the produce on the quality 

of vegetables they purchase. A large percentage of consumers preferred vegetables produced 

with fresh water but under a condition that they are affordable, and that despite the health risks 

with sewage produce the price of the produce in the market was a key factor to the consumers 

in the area.  

Willingness to pay for safer vegetables 
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Table 4: Crosstabulation  

 household financial status Total 

above 20000 below 20000  

the willingness to pay 

for an extra shilling for 

safer vegetables 

0 shilling bundle 

Count 1a 5b 6 

% within 

household 

financial status 

4.8% 50.0% 19.4% 

less than 5 shilling 

bundle 

Count 12a 4a 16 

% within 

household 

financial status 

57.1% 40.0% 51.6% 

more than 16 

shilling bundle 

Count 8a 1a 9 

% within 

household 

financial status 

38.1% 10.0% 29.0% 

Total 

Count 21 10 31 

% within 

household 

financial status 

100.0% 100.0% 100.0% 

 

There is a significant difference in the household income in relation to willingness to pay for 

safer vegetables. Household with higher income are more willing to pay an extra shilling for 

safer vegetables. 

Conclusion 

This study concludes that 77 percent of the consumers experience health risks after consuming 

sewage vegetables. It concludes that sewage water produce affects consumers’ health. It also 

concludes that consumers’ consumption decision is highly affected by the household financial 

status, occupation and level of education.  

Recommendation 

Due to the scarcity of fresh water in Nairobi County, sewage water should be treated and 

released when clean, this is due to the pathogens and metals in the water. The government 

should also input policies to control farming along the sewage water because banning sewage 

farming is not possible. The government should also ensure that the sewage water should be 

disposed through pipe to avoid contamination of the fresh river water and ensure companies 

dispose their waste in an environment friendly way. 
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Abstract 

The fact that almost 80 percent of the population of the Horn of Africa lives in rural areas 

(FAO, 2017), means that increasing agricultural productivity and production in various ways 

should be a principal approach to solving the perennial problem of food insecurity. While 

recognizing the efforts by different world bodies such as UN, World Bank, at both regional and 

local governments; in the recent past, the pastoralist communities have been adversely hit by 

hunger which significantly has led to loss of lives in Turkana County in Kenya. Such 

experiences generate a discourse on what has been lacking as organizations and governments 

seek to respond to the challenge of food insecurity. A ‘hands on strategy’ on food security 

could be of value. However, its implementation requires a turnaround strategy from similar 

practices as the involved enter into a serious reflection of the problem in order to liberate 

themselves. The key tool identified by Paulo Freire for achieving this liberation is education. 

Freire argues for a new type of education; a pedagogy of the oppressed. That is an education 

constructed by the people out of their lived experiences. Therefore, unless the affected 

communities overcome this reality through problematisation and conscientisation; the culture 

of silence may lead to diminishing of the potential of the people which eventually may lead to 

perpetual food emergency cases. The case study of Amani Milele CBO rendered positive results 

on the use of ‘hands on strategy’ on food security in Isiolo County, Kenya. Currently, Amani 

Milele members are involved in honey production, agribusiness, rearing of goats for milk, 

development of kitchen gardens alongside keeping manageable number of cattle as a means of 

livelihoods. This paper recommends the use of ‘hands on strategy’ as informed by Freirean 

pedagogy, in solving deeply rooted socio-economic challenges. This innovative model calls 

for patience, consistency and commitment of key stakeholders in order to enhance sustainable 

development in developing countries. It is until when the oppressed realize their hidden 

potential can they turnaround into entering a deep reflection of self-liberation. However, 

facilitation by social change agents is paramount to enhance Conscientisation. 

Key words: Strategy, Pedagogy, Problematisation, Conscientisation, Food Security, 

Innovation 

 

Introduction 

Food security is a complex objective that is indivisible from Sustainable livelihood. Ngugi 

(2016) believes that food insecurity contributes to arrays of livelihood problems and 

opportunity. He further argues that food security should be pursued together with multiple other 

goals. This is due to the fact that poor and hungry people are less resilient to stress and disaster 

and depend on natural environment which at times lack the capacity required to recover from 

those disasters that animate from the environment such as draught, floods and many others. 

The fact that almost 80 percent of the population of the Horn of Africa lives in rural areas 

(FAO, 2017), means that increasing agricultural productivity and production in various ways 

should be the principal approach to solving the perennial problem of food insecurity.  
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While recognizing the efforts by world organizations like UN, World Bank, and both regional 

and local governments, NGOs and private sectors; in the recurring news in Kenya; pastoralist 

communities are continuously hit by severe hunger and its consequences. The most highlighted 

challenges are among the Turkana people of Kenya (Thomson Reuters Foundation, 2019). One 

of the biggest questions always asked is ‘how did it get so bad?’ It is important to note that the 

Turkana people among other pastoralist communities perpetually live on the knife-edge of 

survival. They are pastoralists who move from place to place with their herds looking for 

pasture land; a lifestyle that makes long-term community development difficult. And so when 

the rains fail and the pastures wither, the bottom falls out of their lives (World Vision, 2017). 

In this case, the commonly employed strategies may deem to fail though lots of resources and 

efforts by governments and other organizations are put in place to overcome the challenge.  

In Kenya, the reoccurring experience of severe hunger among the pastoralist is what generates 

a discourse and a blame game among the key players. There seems to be no sustainability as 

organizations and governments seek to respond to the challenge of food insecurity. However, 

food insecurity is not being experienced now but has been there among communities for 

centuries. Communities knew the best ways of surviving such challenges (FAO, 2013). 

However, the incoming of globalization and world of new technologies, the birth of NGOs and 

other development actors; have robbed the communities their conscious to be innovative and 

creative in solving occurring problems like food insecurity. Today, as we seek to respond to 

the same challenge by supporting green growth and knowledge economy through innovation 

and technology for sustainable development, a ‘hands on strategy’ on food security could be 

of value. However, its implementation will seek for a turnaround from similar practices as the 

involved enter into a serious reflection of the problem in order to liberate themselves.  

The government of Kenya acknowledges that in the recent years, and especially starting from 

2008, the country has been facing severe food insecurity problems. These are depicted by a 

high proportion of the population having no access to food in the right amounts and quality. 

The official estimates in 2008 indicated over 10 million people being food insecure with 

majority of them were living on food relief. Households were also incurring huge food bills 

due to the high food prices, a problem which has grown worse recently. This challenge did not 

only affect Kenya as a nation but also most of the sub-Saharan community have had similar 

experiences. In response to the challenge, world organizations like United Nations came up 

with a new strategy – the Sustainable Development Goals (SDGs) of which each member 

nation adopts to influence change on societal problems like food insecurity. It is here where 

the Kenyan government draws her vision 2030. 

In the dedication of the Government of Kenya (GOK) to transform Kenya into a newly 

industrializing, middle - income country by 2030, the GOK’s 2030 Vision notes that expanding 

the agriculture sector is key to Kenya’s transformation, and empowering women and attracting 

the growing youth population are essential to increasing productivity in rural areas. The 

government approach to realizing that still remains structural. According to GOK, key to 

realizing this vision is the continuing implementation of the 2010 Constitution’s mandate to 

devolve the national system into a more locally responsive and representative government 

implemented through a 47-county structure. In Freire’s pedagogy, a need for dialogical 

approach is of value in achieving a sustainable change. The liberatory education as opposed to 

systems education is the end of the all contradiction. The objective is to achieve critical 

cognition, where the vulnerable become critical co-investigators in dialogue with those in 

power. The consequence of problem-posing education is that people develop their power to 

perceive critically the way they exist  in the world with which and in which they find themselves; 

they come to see the world not as a static reality, but as a reality in process. Excluding the 
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vulnerable communities in this process puts them at the receiving end where there creativity 

and innovation is not recognized.  

The key tool identified by Freire for achieving this liberation is education. Freire argues for a 

new type of education; a pedagogy of the oppressed. That is an education constructed by the 

people out of their lived experiences. Pastoralist communities in Kenya have had an experience 

build around oppressive structures. These oppressive structures are constructed by ‘them’ – 

oppressed oppressors and by ‘others’ – education systems. Therefore, unless such communities 

seek to overcome this reality through problematisation and conscientisation; the culture of 

silence may lead to diminishing of such a potential people or they will remain perpetual food 

emergency cases. This article enunciates a discussion on the ‘hands on strategy’ as informed 

by Freirean pedagogy, an approach to solving deeply rooted socio-economic challenges like 

food insecurity. The article demonstrates an innovative model which can be contextualized by 

development actors among the pastoralist communities in Kenya. The study set out to discuss 

the ‘hands on strategy’ as informed by Freirean pedagogy and, secondly demonstrate how the 

Freirean problem – solving model can enhance sustainable food security among the pastoralist 

communities. 

Literature Review 

Krantz (2011) defined food security as access by all people at all times to have enough food 

for active life. Ngugi (2016) adds that food security reflect an ideal or value laden state of 

wellbeing for a society and her population. The government of Kenya defines food security as 

a situation in which all people, at all times, have physical, social and economic access to 

sufficient, safe and nutritious food which meets their dietary needs and food preferences for an 

active and healthy life (Kenya Food Security Steering Group, 2008). 

Hands on Strategy 

Hands on Strategy involves the participation of all; where nobody remains seated, they engage 

in discussing issues not distant but objectively; they are emotionally engaged, not just 

intellectualizing; but touching things and using their hands  and capacity to express their views 

and feelings, and not just engaged in abstract talk; it is thinking from within (Roos, 2006). 

Responding to the challenge of food insecurity requires a hands on strategy where the directly 

affected persons are at the center discussing the issue and the possible solutions. Not 

withholding the contributing factors towards the problem like climate change among other 

factors, of importance is how people respond to the given challenge (Wakhungu, Wesongah, 

Tura, Msalya, Unger and Alonso, 2014). The challenges facing the pastoralist communities are 

not different from the experience of Brazil and Chile where Paulo Friere based his writing on.  

Freire’s work is rooted in the concrete social, economic and cultural reality of 1960s Latin 

America. This was a reality marked by, above all, poverty and oppression. As many as 80% of 

the population of Latin America were living in conditions of dire poverty. This was the 

overwhelming reality that any book purporting to describe and contribute to social 

understanding had to confront. According to Taylor (2015), when the contemporary reader first 

approaches Paulo Freire’s Pedagogy of the Oppressed and education for liberation; there may 

be some initial barriers to be confronted. First, precisely what kind of book is it? Is it an 

education textbook providing instructions for achieving adult literacy? Is it a manifesto for a 

‘new person’, a quasi-religious exhortation to social and political justice? Is it a call for 

revolution outlining a radical new method for achieving ‘bottom-up’ social transformation? 

Second, in the light of so much history and horror since 1970, the book may strike the reader 
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now as a naive attempt to combine elements of Marxism and Christianity to create a ‘new man’ 

devoid of evil and self-interest. Consequently, above all, of importance in this discussion is the 

pedagogy and the approach employed by Paulo Freire in responding to deeply rooted societal 

problems.  

A key moment in the path of liberation is when the poor ask what the nature of the social world 

is. Is it really like the ‘natural’ world that is governed by laws and irrevocable processes? Or is 

it flexible, subject to human agency and capable of being constructed and re-constructed? The 

realisation that social reality is constructed and that we can understand how it is constructed 

and how it may be changed is the key moment when one moves from a naïve, mythical view 

of the world to an analytical understanding (Hantal, 2011). Freire’s normative or ethical claim 

is that the social world should not have ‘oppression’, that is, any limitation of freedom. The 

goal of a proper social system should be maximum humanisation.  

The Freirean approach to liberation presents some aspects of what the author termed  as the 

‘pedagogy of the oppressed’, a pedagogy which must be forged with not for the oppressed (be 

they individuals or whole peoples) in the continuous struggle to regain their humanity. This 

pedagogy makes oppression and its causes’ objects of reflection by the oppressed, and from 

that reflection will come their necessary engagement in the struggle for their liberation (Freire, 

2000). And in the struggle this pedagogy will be made and remade. Among these aspects is 

freedom. This is the core problem addressed by Paulo Freire on what is to be human. Freedom 

is the indispensable condition for the quest for human completeness.  

The struggle to be human begins in the struggle to be free. In every situation of food insecurity, 

the issue of humanisation is always at stake. In claiming their humanity, the oppressed should 

not allow themselves become oppressors. This is a risk because initially, in liberation, the 

oppressed are tempted to become like their oppressors because this is their model for what it is 

to be human and free.  Oppression interferes with person’s ontological and historical vocation 

to be more fully human (Freire, 2000, p.31). Oppression is kept in place by fatalism; the belief 

that one’s social condition is the result of destiny, fate, fortune, God’s will, magic, or myth. 

Self-depreciation and feelings of worthlessness accentuate this passivity. What is required to 

overcome this is a new liberating praxis - reflection and action upon the world in order to 

transform it (Parise, 2009). This can happen when people realise that it is we who produce our 

social reality. Thus we can change it.  

The key to awakening awareness and liberation among the oppressed is critical and liberating 

dialogue. This is a point of the utmost importance for Freire. ‘One must trust the oppressed and 

in their ability to reason (Freire 2000, p.41). Action must be based on pedagogy not 

propaganda. Simplistic programmes, slogans, political templates are not of value. In fact, they 

can form part of the oppressive disempowerment of the people. The second aspect is pedagogy 

where Freire turns his attention specifically to the education system and models of pedagogy. 

He asserts that contemporary education has a narrative character, it suffers from narration 

sickness. In the style of ‘banking’ education there is a focus on memory, repetition and rote 

learning. The objective is to turn people into machines. ‘The educated man is the adapted man, 

because he is “more fit” for the world’ (Freire, 2000, p.50). For this reason, banking methods 

cannot be used for the purposes of liberation because its objective is to change the 

consciousness of the oppressed so they adapt to the situation of oppression. The alternative to 

this is ‘problem-posing’ education engaged in through dialogical relations.  

Dialogue is the critical method involving an engagement between student-teacher and teacher-

student. The goal of liberatory education is the end of the teacher-student contradiction. The 

objective is to achieve critical cognition, where the students are critical co-investigators in 
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dialogue with the teacher. The consequence of problem-posing education is that people develop 

their power to perceive critically the way they exist  in the world with which and in which they 

find themselves; they come to see the world not as a static reality, but as a reality in process, in 

transformation (Sahaya & Pierli, 2017). The banking education mythicizes reality whereas 

problem-posing education de-mythologises it. People come to realise that they can control 

social reality. In this context, the subversive power of the question ‘why’ is revealed. No 

oppressive order could permit the oppressed to begin to question: Why? (Freire, 2000, p. 59). 

The third aspect according to Freire is dialogue. Dialogue is the encounter between people, 

mediated by the world, in order to name the world. If it is in speaking their word that people 

transform the world by naming it, dialogue imposes itself as the way in which people achieve 

significance as people. Dialogue is thus an existential necessity. For Paulo Freire “To speak a 

true word is to transform the world and to exist, humanly, is to name the world, to change it” 

(Freire, 2000, p. 60).  For dialogue to be genuine and possible there must be love, faith, hope, 

humanity and trust. To glorify democracy and to silence the people is a mockery; to discourse 

on humanism and to negate people is a lie. In Paulo Freire’s words, “if I do not love the world, 

if I do not love life, if I do not love people, I cannot enter into dialogue” (P. 62). The objective 

of the pedagogy of liberation is revealed as ‘the dialogical person’. No libertarian programme 

can be imposed, that would simply be a return to banking. Instead, freedom is to be uncovered 

through the process of dialogue and engagement with the people. Any failure to respect the 

view of the world held by the people is cultural assault. The purpose of this process is to allow 

one to see critically. Conscientisation is the deepening of the attitude of awareness 

characteristic of all emergence. This method puts the participant and in this case, the pastoralist 

at the centre of the process. 

The fourth key aspect is the importance of social change. This is a situation where the future 

can be described and realized when one frees him/herself from constraints of the past. Social 

change involves a process, which can be in form of an innovation and creativity, a development, 

conversion, or acquiring a new nature, a transformation (Kotter, 2013). A radical social change 

can occur in situations of deep oppression. Freire’s concern however is to outline a process not 

a programme. Revolution, he asserts throughout, can only emerge from dialogue with the 

people. Dialogue is a fundamental precondition for their true humanisation (Freire, 2000, 

p.107).  

The characteristics of anti-dialogical action carried out either by the oppressors or by would-

be saviours of the people include: conquest - a key method of which is by inculcating myths; 

divide and rule - which includes not just dividing the people but also dividing up social 

problems and social perspectives by not seeing the connections between issues; manipulation 

- one component of which is the false image of the people inculcated in them from the 

oppressors and cultural invasion - by which the invaders ‘impose their own view of the world 

upon those they invade and inhibit the creativity of the invaded by curbing their expression. By 

contrast, dialogical action – the object of which is to get the oppressed to transform unjust 

reality is characterised by: co-operation – subjects meet in cooperation in order to transform 

the world; unity for liberation; organisation and cultural synthesis (Ibid). In this view therefore, 

the oppressed become active participant in the process of liberating themselves. They share 

their experiences and capacity where as being innovative and creative to change their reality. 

The Freirean pedagogy and food insecurity among the pastoralist communities 

Food security is defined as a situation in which people have access to sufficient, safe and 

nutritious food and water at all times so that they need not go hungry and can live an active and 
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healthy life (Niebel, 2013). According to the Feed the Future Kenya Country Plan (2018) under 

the United States Government’s (USG’s) (GFSS), the key drivers of food insecurity stem from 

a complex set of underlying conditions at the individual, household, community and system 

levels. Consequently, at the design and procurement stages, the targeting, results framework 

and program components require further refinement to operationalize integrated Global Food 

Security Strategy and holistic approaches.  

According to the Global Food Security Strategy report (2018), today Kenya still suffers the 

challenges of poverty amid growth (increasing gab between the rich and the poor – 10% of the 

population are receiving over 40%of the national income), malnutrition and stunting (in 

Northern Kenya, fewer than 4 percent of children have a minimum acceptable diet), land tenure 

(affected by population pressure, climate change, urbanization and decentralization of 

government), barriers to growth of SMEs, burgeoning youth population, Climate variability 

and recurring droughts, food safety and other challenges. All these challenges require a 

problem solving education, a process of conscientization. This involves a shift of perspective, 

moving from a new epistemological and methodological platform. Thus, the governments and 

other players new generating questions become, what does this society or world look like from 

the reality of the poor and the vulnerable and how do we judge this society from their 

perspective? The poor can then become a measure of ‘progress’ and ‘development’ and can 

serve as the empirical judge of whether the actors of development have truly achieved 

humanisation, freedom and justice for all. Their very reality (they are, after all, the majority) 

can puncture the illusory bubble within which is contained in actors perceptions and errors 

about what is really going on in their world (Rippke, 2016). 

Methodology 

This study employed IMRAD format of research. IMRAD involves introducing the concepts, 

highlighting the methods, presenting the results from literature review and discussions. In this 

study, the concept of ‘Hands on Strategy’, has been widely elaborated to capture its meaning 

and application in responding to the challenge of food insecurity in Isiolo County Kenya. The 

study employed a case of Amani Milele CBO to outline the implication of the process of 

problem-posing education which draws the respondents into a deep self-reflection of their lived 

experiences in reference to food insecurity. The literature and field experiences are integrated 

to inform a discussion on the effectiveness and efficiency of the concept in enhancing 

sustainable solutions on food insecurity in Isiolo County, Kenya. 

Results and Discussion 

The hands on strategy and the Freirean pedagogy 

Today, we still live in a world marred by widespread and systematic poverty. Added to the 

threats posed by war and terror proliferation is the realisation that the planet’s ecology is in 

crisis as a consequence of human action. In this context, Freire’s pedagogy offers the modern 

reader enduring and significant ideas regarding the importance of developing a critical 

consciousness; the necessity of affirming the project of humanisation; and the centrality and 

necessity of dialogue as the key tool for social progress. These are three values of the utmost 

importance. Freire opposed all received and dogmatic versions of social reality, from both left 

and right. He said, “They both suffer from an absence of doubt” (Friere, 1972, p.18).  

In fact, the pedagogy is a ringing invocation of the necessity (both empirical and normative) 

for human freedom. Throughout the text, Freire contrasts oppression and liberation. These are 
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the two polarities of the human existential condition. On the one hand, the poor are oppressed 

by virtue of their poverty (food insecurity being a key indicator) and are unable to be 

themselves as free, human subjects. Yet, they may accept this situation as destined or 

unalterable. They may even fear freedom because it carries risk and the potential for conflict. 

In addition, in situations of objective oppression and mass poverty like the experience of food 

insecurity among the pastoralist communities in Kenya, the rich are not free either. They too 

live in fear (Niebel, 2013) and destroy their own humanity by their violent suppression of their 

fellow human beings. Freire’s pedagogy can be understood as providing a model to enable the 

poor to understand the structural reasons for their poverty so that they can begin to liberate 

themselves and become free, autonomous human beings. By so doing they liberate the 

oppressors too.  

The current education system remains co-opted into an economic imperative centered on 

growth and inequality. Certain voices and certain words are today reduced to silence in the 

public sphere. How to speak straightforwardly out of one’s direct experience remains 

problematic. Oppressed groups are obliged to translate their concerns into other language, 

especially the language of economics and business. Even the term ‘the oppressed’ is politically 

potent and almost never used to designate an empirically identifiable group of people. Thus, 

officially, we don’t have ‘oppressed’ in Kenya. Interventions at all levels will need to 

complement each other to sustainably tackle food insecurity, malnutrition and poverty, in 

particular, the most vulnerable and poor populations like pastoralists who do not have sufficient 

assets, skills or capabilities to participate in market operations. These populations will need 

support to develop capacity over time to participate in value chains. According Freire’s 

pedagogy, the ideation that the vulnerable population need time to develop capacity to 

participate in the value chains, is what he regards as cultural invasion. The assumption that the 

vulnerable are incompetent and therefore they cannot participate in changing their own reality 

is in itself a block to solving a contextual problems.  

The transformative journey of Amani Milele CBO in Isiolo County 

“That man is wisest who, like Socrates, realizes that his wisdom is worthless”– Plato. The 

authors, influenced by the Freirean pedagogy to enhance social transformation have been 

involved in community service in Isiolo County, Kenya. Their main focus has been to facilitate 

the community using liberatory education approach to achieve critical cognition, where the 

vulnerable become critical co-investigators, in dialogue with those in power, in solving the 

problems that affect their wellbeing.   

Isiolo County is about 273.3 Km from Nairobi City. Isiolo town is at the center of Kenya. The 

county borders seven other counties: Samburu to the East, Garissa to the East, Tana River to 

the South East, Kitui and Meru to the south West, Marsabit to the North West Wajir to the 

North East. Inhabitants include Turkana, Borana, Somali, Meru and others. The big part of the 

county is occupied by the pastoralist (Lewa, 2011). In 2012, there erupted a deadly conflict 

which left the community serious wounded and no tribe wanted to associate with another. The 

trigger of the conflict was allegedly a competition over positions in the county government 

structures as designated in the new Kenyan constitution, animal pasture and land-related issues 

among other underlying problems (Ruto et.al, 2010).  

The journey with the community started in 2013. The main focus was first to find out the root 

cause of the reoccurring conflicts and second, was to seek for a sustainable solution. This was 

one of the toughest journeys to walk. However, with the help of the Freirean approach to self-

liberation (liberatory education); since 2013, there has not been such a conflict again in Isiolo 

County. The residents are living and sharing the available resources together and of importance 
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is that they have formed community organizations to work together for food security. Despite 

the effects of drought and other challenges; the pastoralist communities have learned how to 

do agribusiness, and are able to adapt to new behavior and worldview – thanks to hand on 

strategic approach, introduced by the facilitators. The community has embraced each other, 

different tribes, Christians and Muslims among others to seek a way forward to food insecurity 

in the area.  

One of the outstanding group and now registered as a Community Based Organization (CBO) 

is Amani Milele. Their learning started from revisiting their experiences – seen and unseen, to 

critically awakening the self and engaging in constructive dialogue, breaking cultural and 

religious barriers to enhance social change. The CBO’s participation on this problem–posing 

education has been an icon of peaceful coexistence in the area and so the name Amani Milele 

which literally translates to ‘Peace Forever’. The following figure (pictures) show how the 

journey has been from drying wells to seeking a more sustainable means to put nutritious food 

on their tables.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Revisiting some of the reoccurring experiences in Isiolo County which hinder food security in the area 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 
 

The process of critical awakening, dialogue, and action 
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To be prepared to deal effectively and responsibly with issues of food insecurity, while seeking 

new outcomes, our strategic thinking should be imaginative, not only deductively analytical, 

but should engage in dialogue and our actions should come from the spontaneity of our wisdom, 

not just from established routines with the main goal of social change. “Hands on strategy” is 

a play-like practice that enables this transformation. By engaging more and different senses 

and becoming aware of the potential the vulnerable have in changing their reality, we create 

the conditions for new and different ideas and actions. When we think from within we migrate 

our thinking and doing towards the imaginative and the spontaneous, which has tremendous 

potential benefits on the individual, social and national levels. Hands on strategy complements 

existing approaches and practices with ways of working more astute for meeting new 

circumstances in new ways (Mwenzwa, 2011).   

According to World Bank report (2013) there are various dimensions to food security, these 

include improved livelihoods, with a focus on agricultural productivity, increased resilience of 

vulnerable populations, improved research, innovation and commercialization for agriculture 

and nutrition, expanded markets and value chains, improved policies and institutions for food 

security, enhanced nutrition and dietary quality, enhanced management of natural resources 

and adaptation to climate change and improved gender equality and women’s empowerment. 

Though each of these dimensions cuts across other sub-dimensions and at the same time, their 

indicators may not be measured at the same, the pedagogy by Paulo Freire remains relevant at 

every dimension. That is promotion of people’s freedom which respects their humanity, the 

pedagogy which promotes problem-solving approaches, engaging dialogue over the issues of 

concern and promotion of social change which draws from people’s experiences, values and 

capacities will provide an enabling environment to enhance food security.  

‘Hands on Strategy’ acknowledges the value created when the beneficiaries or citizens achieve 

critical cognition and become critical co-investigators in dialogue with the facilitator. The 

consequence of problem-posing education is that people develop their power to perceive 

critically the way they exist  in the world with which and in which they find themselves; they 

come to see the world not as a static reality, but as a reality in process, in transformation 

(Sahaya & Pierli, 2017). To achieve sustainable food security is a process which requires 

problematization and conscientisation - a shift of perspective, moving from a new 

epistemological and methodological platform. Therefore, the governments and other players 

new generating questions become what does this society or world look like from the reality of 

the poor and the vulnerable and how do we judge this society from their perspective NOT our 

perspective?. The poor can then become a measure of the ‘progress’ and ‘development’ and 
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can serve as the empirical judge of whether the actors of development have truly achieved 

humanisation, freedom and justice for all. Their very reality can puncture the illusory bubble 

within which is contained in actors perceptions and errors about what is really going on in their 

world (Rippke, 2016).  

The outcome of Amani Milele CBO has been tremendous. By working and journeying together, 

the group has gone beyond religious and cultural barriers, making peace with each other, 

enabling coexistence and different tribes hence creating a peaceful working environment where 

both wild and human live in harmony. Amani Milele members have moved from just having 

common projects to starting individual activities like rearing of goats for milk, development of 

kitchen gardens, doing small businesses among others, because now they know and they have 

confidence in supporting their livelihood especially, having good nutrition. The CBO has 

started mentorship program within the community to support the process of social change, 

however, they are just a drop of water in a sea.  

 

Conclusion and Recommendation 

The objective of this study was to insinuate into the minds of the readers the role and the 

implication of ‘hands on strategy’ in relation to Freirean pedagogy of the oppressed in solving 

societal problems like food insecurity. Achieving food security is one of the Kenya’s key focus 

on vision 2030. Given the continuous efforts by governments, NGOs and other social change 

agents in responding to food insecurity; the problem has moved from bad to worse not because 

the practitioners lack skills and expertise in tackling the problem but because a multiphase 

challenge require an integrated and holistic approach to solve it (Feed the Future Kenya 

Country Plan, 2018). Indeed the ‘hands on strategy’ can bring about the much sought 

transformation of the pastoralists’ communities in terms of fighting food insecurity and 

improving livelihoods of the people. 

The case of Amani Milele CBO in Isiolo County is a true reference and remains an icon not 

only in solving the problem of food security within their households but generating a 

sustainable solution to inter-ethnic conflicts which mainly arouse due to scramble for the 

limited pasture and water for cattle. Based on the understanding of the Freirean proposed 

framework and the Amani case, this paper calls for collaboration by engaging the communities 

on hands on strategy to solve the existing and deep-rooted challenges within the affected 

communities and populations. A multi- stakeholder’s involvement and engagements should be 

employed to sustainably tackle food insecurity, malnutrition and poverty within the 

pastoralists’ populations. The use of ‘hands on strategy’ as informed by Freirean pedagogy will 

aid in solving deeply rooted socio-economic challenges. It is until when the oppressed realize 

their hidden potential can they turnaround into entering a deep reflection of self-liberation. 

Facilitation by social change agents is paramount to enhance Conscientisation and 

transformation journey. Empowering and capacity building, in particular for the most 

vulnerable and poor populations like pastoralists who do not have sufficient assets, skills or 

capabilities to participate in various social and economic activities is called for.  
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Abstract  

Mining sector provides most of the raw materials used on a daily basis in infrastructure, food 

and energy production, electronics and agriculture. The sector continues to play a leading role 

in Facilitation of improvement to life for mankind across the globe. Mining activities of the 

sector  

Require knowledge and technical skills from geoscientific and engineering specialties to yield 

Optimal results. Applied geology as one of the geoscientific specialties contributes a fair share 

of the required knowledge and skills. It has continued, in the past decades, to play an important 

role in mining by focusing on the application of geological knowledge in harnessing of natural 

resources while simultaneously addressing issues that are related to mining activities and 

Environmental impact caused to the mining sector. The geological knowledge focuses on core 

areas of; volcanology, engineering geology, ore deposits, environmental geology, 

hydrogeology, mineral resources, energy resources, marine geology, soil mechanics, rock 

mechanics, applied geophysics, applied geochemistry, geo-hazards and allied mitigation 

measures. These core areas are of great significance as they need to be captured in the 

engineering design of mining and mineral processing systems before carrying out any mining 

operations. Indeed, these core areas provide vital information on the genesis of natural deposits, 

their geotechnical perspectives and methodologies on how to locate residence of the deposits.  

It all begins with gathering the relevant geological information that is essential for surveying 

Geological environments in which natural resources occur. The natural resources that are 

surveyed include; petroleum, natural gas, coal, geothermal, ore deposits, gemstones, ground 

water and geological materials for construction needs. Vital geotechnical information is learned 

from surveys that are usually in the areas of remote sensing, geological, geophysical and 

geochemical mineral explorations, and/or drilling. The information learned also provides 

useful leads to environmental issues that need to be mitigated. Furthermore, provision of impact 

assessment and audit report for mining engineering projects is mandatory for approval and 

implementation of such projects that are of national concern. Learning applied geology is also 

vital for understanding dynamics of natural hazards, particularly on earthquake and landslide 

related events since relevant geotechnical parameters learned can be factored in engineering 

designs. The parameters are also of benefit to construction needs for projects that are related to 

mining engineering. Furthermore, understanding past geological processes, including 

geohazards, climatic and hydrogeological processes enhances capabilities of designing 90% of 

remedies for environmental problems that occur in mining and construction industries. Applied 

geology provides appropriate technologies for making relevant objective decisions that are 

practical. The decisions made can then be reviewed and evaluated as projects progress thereby 

enhancing optimal economic performance. Thus, applied geology will develop a firm 

foundation for understanding fundamental concepts and solving pertinent problems that are 

related to mining engineering for self-reliance and to the satisfaction of stakeholders in the 

mining, geological and infrastructural industries. This paper aims at evaluating the importance 

of applied geology in mining activities because success of future mineral exploration and 
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mining investments will highly depend on the input realized from its core areas if applied 

appropriately while protecting the environment forthwith.  

Keywords: Applied geology, mining engineering, natural resources, mineral exploration, 

mineral extraction, geohazard, environment impact and mitigation  

Introduction: 

 Applied geology is one of the specialties in geosciences. It has continued, in the past decades, 

to play a noble role in mining by focusing on the application of geological knowledge in 

harnessing of natural resources while simultaneously addressing issues that are related 

environmental protection. Application of geological concepts and skills are required in design 

of mining systems both for surface and underground mining activities. An applied geologist is 

well acquainted with the necessary concepts, from understanding of mineralization processes 

to exploration methods and techniques that are applied and related environmental aspects 

including geological challenges that can be encountered in different geological mining 

environments.  There are mineral deposits that occur in unique geological environments.  Such 

mineral deposits include gold which occurs in slightly metamorphosed Archean Rock 

formations, diamond in ultrabasic intrusives, evaporites in saline water bodies, gemstones in 

orogenic belts etc. Archean rocks, in which gold occurs as a mono-mineralic crystalline 

substance, were subjected to orogenic processes that were related to plate techtonics. Similarly, 

diamond is a constituent of elemental carbon which occurs as a native element similar to gold. 

It is also prevalent in unique geological environment. The mineral occurs in ultrabasic 

intrusives, particularly kimberlitic lamproite pipes at great depths of high rock pressure. Studies 

have revealed that single crystalline diamonds were formed in a free fluid environment by 

growth mechanisms of layer by layer, (Bulanova, 1995).   

Other types of minerals that are not monomineralic include evaporites, gemstones etc. 

Evaporites refer to naturally occurring chemical compounds that develop in supersaturated 

water bodies. Typical evaporites that are widely used in chemical industry, construction 

activities and agricultural farming practices include; Trona (Na2CO3.NaHCO3.2H2O) from 

which soda ash is derived, gypsum (CaSO4.2H2O) that retards setting time in Portland cement 

(a widely used construction material), Rock salt (NaCl) that is also referred to as common salt 

etc. Mining and processing of these compounds is accomplished in a shorter duration and at a 

cheaper cost compared to ore deposits. Gemstones, unlike evaporates are prevalent in 

pegmatitic bodies, mainly in orogenic belts, having been evolved from hydrothermal processes. 

The pegmatites can contain gem minerals like corundum, tourmaline, garnet, beryl, fluorite, 

apatite, topaz etc. They may also be enriched with rare elements such as uranium, tungsten, 

and tantalum etc.  

 Mineral mining requires that a mineral deposit be quantified and valued so as to determine 

viability of a proposed mining venture. The information is required by the mining engineer for 

planning and mine design purposes. Field occurrence of the deposit provides necessary 

information in terms of rock types, nature of the mineralization, geotechnical features as well 

as hydrogeological conditions of the proposed site. An applied geologist has to undertake these 

investigations which include interpretation of geological maps of the area to capture drawing 

of geological cross sections and determination of deformational structures. Usually, Mineral 

exploration can be carried out on large scale by using remote sensing and geospatial 

information system followed by field visits to confirm the actual geological status and to 

undertake field sampling for detailed laboratory analysis and even recommend drilling. In 

addition, geophysical and geochemical methods can be employed. Geophysical investigations 

https://www.sciencedirect.com/science/article/pii/0375674294000165#!
https://www.sciencedirect.com/science/article/pii/0375674294000165#!
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can be conducted on the surface of the earth to determine various features of rock strata which 

include discontinuities and intrusive structures such as ore bearing rock bodies etc. The 

investigations carried out depend on variation of physical parameters like rock density, 

velocity, conductivity, resistivity, magnetic and electromagnetic as well as radioactive 

elements if present in rock mass dealt with. Geophysical methods involve measuring signals 

from a natural or an induced phenomena of physical properties for sub surface formations with 

the aim of determining localities that have different magnitudes of those properties (anomalies). 

The main geophysical methods which can be used to locate the potential zones of ore bodies 

for further investigation particularly drilling are Electrical, Seismic, Gravity, and Magnetic 

methods. Geochemical prospecting for minerals also involved delineating anomalies. In this 

case, geochemical anomalies refer to any high or low chemical element variation that is not 

explained by a natural geochemical variation. Anomalies may be formed either at depth by 

igneous and metamorphic processes or at the earth's surface by agents of weathering, erosion, 

and surficial transportation as sedimentary processes.  

 Mining activities are expected to be undertaken while addressing the safety of workers in 

compliance with occupational health and safety act. For instance, when using heavy excavation 

plant on a site of weak deposits particularly weathered sedimentary deposits a mining engineer 

has to consider ability of the deposits to support the heavy earth moving machines, thereby 

avoiding possible failure of the floor of the mine.  Furthermore, slopes for subsurface mines 

requires to be engineered of which benched geometry is the most common practice for 

minimizing impact caused by rock fall. Geotechnical information for mine formations is 

provided by an applied geologist to be captured in the engineered design for the slopes.  Other 

than rock fall, other challenges associated with mining include excessive seepage of ground 

water into both surface and underground mines, high temperatures, inflammable gasses and 

poisonous gasses.   

Rock blasting has continued to be an excavation method for hard rocks for several decades. It 

results into weakening and fragmentation of rock mass for a purpose. In mining activities, the 

blasting design has to capture rock characteristics amongst other constraints. After excavation 

has been performed, support of the exposed rock mass may be required, particularly for 

underground works. The support system to be adopted requires to be engineered so as to 

guarantee safety and durability of the structure to be installed. Indeed, the design to be done 

has to utilize geological knowledge of which an applied geologist has to provide  

 Unique natural resources  

There are mineral deposits that occur in unique geological environments.  If a mining engineer 

were to prospect for such mineral then the engineer has to have relevant knowledge for such 

environments, of which the applied geologist is already acquainted with. Mineral deposits that 

occur in unique host rocks include gold in slightly metamorphosed Archaen formations or 

hydrothermal bodies of similar age, diamond in ultrabasic intrusives, evaporites in saline water 

bodies, gemstones in orogenic belts etc. Furthermore, Hydrocarbon fluids are not minerals but 

energy resources. These fluids, represented by petroleum and natural gas, are normally 

prospected in stratigraphical traps and when encountered are pumped out from their hideouts 

after rock drilling has been perfected.  

(a) Archean orogenic Gold deposits  

Gold is a mono-mineralic crystalline substance which is normally prospected in rocks that are 

unique in both character and age. The rocks can be named based on age alone or type of rock 
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itself. However, the most widely accepted term is Archean orogenic gold deposits. The Archean 

orogenic gold deposits are found in specific rock types in which the gold formed in zones of 

high strain caused by orogenic processes that were related to plate tectonics in the Archaean 

times, particularly, at convergent plate boundaries. The increased pressure and temperature 

forced fluids from the mantle up into the crust along major structural features and rock 

boundaries. Typical goldbeating rocks and rock sample as shown in figure 1.  

  

Figure1: Pillowed basaltic gold bearing exposure of green schist facies (A) and 

Spectacular gold ore sample from the Red Lake greenstone belt, Ontario, Canada (B)  

 Archaean Greenstone Belts are most widespread and are basically metamorphosed volcanic 

belts. The belts have been interpreted as having been formed at ancient oceanic spreading 

centers and island arc terranes. They primarily consist of volcanic rocks, dominated by basalt, 

with minor sedimentary rocks inter-layered between the volcanic formations. The Greenstones, 

apart from containing basalts, also contain several types of metamorphic rocks particularly; 

greenschist, whiteschist and blueschist. The rocks earn the term ‘Greenstone’ due to the 

crystallization of green coloured minerals i.e. chlorite, serpentine, epidote, and platy minerals 

such as muscovite. The Greenstones are prevalent in the Slave craton, northern Canada, Pilbara 

craton and Yilgarn Craton, Western Australia, Gawler Craton in South Australia, and in the 

Wyoming Craton in the US. Similar gold bearing cratons are found in South Africa i.e. 

Kaapvaal craton and Eastern Africa as well as in the cratonic core of Madagascar and West 

Africa. Cratonic land masses also occur in Brazil, northern Scandinavia and the Kola Peninsula 

of Baltic Shield. The distribution of greenstone crustal rocks in Northern Tanzania and western 

Kenya is as shown in figure 2.  

  

                      

https://en.wikipedia.org/wiki/Chlorite_group
https://en.wikipedia.org/wiki/Chlorite_group
https://en.wikipedia.org/wiki/Serpentine_subgroup
https://en.wikipedia.org/wiki/Serpentine_subgroup
https://en.wikipedia.org/wiki/Serpentine_subgroup
https://en.wikipedia.org/wiki/Epidote
https://en.wikipedia.org/wiki/Epidote
https://en.wiktionary.org/wiki/platy
https://en.wiktionary.org/wiki/platy
https://en.wikipedia.org/wiki/Muscovite
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          Figure 2: Distribution of Greenstone Granite Rocks in Tanzania and Kenya  

In Africa, Witwatersrand gold system, an Archean greenstone belts, continues to be one of the 

richest   source of the invaluable natural resource while most of the gold deposits in Canada’s  

Superior Province are hosted in Abitibi Greenstone Belt, particularly from Timmins area ( 

Wyman,  

2003). Similarly, most of the gold mined from Australia’s Yilgarn Craton comes from the 

Kalgoorlie camp which accounts for more than half of the mined gold (Philips et al., 1996). 

Interestingly, although these gold bearing cratons are far apart, they have similar geology and 

mineralization styles. This scenario suggests that the processes leading to the formation of their 

ore systems must have been similar starting from the ground preparation to the mineralization 

process. For instance, in the Tanzania Craton the giant Bulyanhulu lode gold deposit is also 

similar to the giant deposits found in the Timmins and Kalgoorlie areas, of Canada and 

Australia respectively. The similarity is in terms of mineralization style, mafic host rocks, ages, 

deformation styles and the short pre-mineralization crustal history according to Bateman and 

Bierlein (2007).   

In Kenya, Migori Greenstone belt (MGB) forms part of the Nyanzian supergroup that is a 

northern extension of the gold-enriched Archaean Tanzanian craton. The belt hosts world class 

producing gold mines i.e.  North Mara and Geita mines etc. The Tanzanian craton is of a similar 

age to other significant orogenic gold belts such as the Yilgarn in Australia and the Lake 

Superior province in Canada.  The mineralization and stratigraphy of the MGB is similar to 

that of the Lake Victoria Greenstone belts in Tanzania and other Archaean greenstone deposits 

such as Red Lake in Canada Gold enrichment within the MGB is predominantly found in and 
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around shear zones associated with quartz-carbonate veining and significant alteration, as well 

as banded iron formations (BIFs) and poly-metallic Volcanogenic Massive Sulphides (VMS). 

The dominant lithologies are felsic and mafic intrusive, BIFs and metasediments of the 

Nyanzian system. They are overlain by younger Kavirondian volcaniclastic sediments and 

intruded by younger granitic intrusions.  

The Migori Gold covers an area approximately 310km² of prospective greenstone geology, 

extending for 63km along the strike. The belt has a rich history of colonial and artisanal mining, 

with Goldplat Kilimapesa as a licensed active gold mining operator.  

 (b) Diamond  

(i) Evolution of diamond: Diamond is a constituent of elemental carbon which occurs as a 

native element similar to gold. It is prevalent in ultrabasic intrusives such as kimberlites 

lamproite pipes at great depths of high rock pressure. Studies have revealed that single 

crystalline diamonds were formed in a free fluid environment by growth mechanisms of layer 

by layer, (Bulanova, 1995) . the fluids crystallized within the mantle from a slightly 

supersaturated solution of carbon in a sulphide-silicate melt.  Most diamonds nucleated 

heterogeneously to form diamond monocrystals as both eclogitic and peridotitic parageneses 

evolved during early igneous events within the upper mantle in “diamond stability zone”. The 

zone was located where temperatures and pressures were favourable i.e.  temperature of over 

1,000 degrees Celsius and pressure of about 20Kbars at depth of about 150 kilometers below 

the Earth’s crust. Studies involving photoluminescence and infrared light absorption of 

diamonds from mantle xenoliths were carried out in Yakutian kimberlite province by Spetsius 

(1995). The studies aimed at identification of specific characteristics and distinctions between, 

the diamonds of the peridotitic and eclogitic parageneses. It was confirmed that most if not all 

diamonds in kimberlites were derived from mantle peridotite and eclogite. Apart from the 

Earth’s mantle, there are a couple of other obscure places that provided suitable condition for 

diamond crystallization.  For instance, rsearchers at NASA found extremely small pieces of 

diamonds in extraterrestrial bodies. The diamonds in such bodies were considered to have been 

formed either in outer space or in the mantle of other planets. Some diamonds have also been 

encountered in subduction zones, where two different tectonic plates come together. This 

process can occur at slightly lower temperatures and shallower depths than those for those 

diamonds that develop in the "diamond stability zones.". a possible model for such formation 

is as shown in figure 3.  

https://www.sciencedirect.com/science/article/pii/0375674294000165#!
https://www.sciencedirect.com/science/article/pii/0375674294000165#!
https://www.sciencedirect.com/science/article/pii/0375674294000224#!
https://www.sciencedirect.com/science/article/pii/0375674294000224#!
https://www.sciencedirect.com/science/article/pii/0375674294000224#!
https://www.sciencedirect.com/science/article/pii/0375674294000224#!
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          Fig.3: Model for graphite and diamond generation from carbonaceous                                                  

sediments in a subduction zone   

(ii) Hardness: Diamond is the hardest known natural material. The hardness is very significant 

in rock dressing and excavation works particularly when selecting excavation tools or 

excavation plant to be used. Two scales of hardness were developed i.e. Vickers scale and the 

Mohs scale.  

The Mohs scale of mineral hardness is a qualitative ordinal scale characterizing scratch 

resistance of various minerals through the ability of hardest mineral being able to scratch a 

mineral of which crystal structure is weaker. The mineral samples that were selected are all 

different. Diamonds are at the top of the scale. The hardness of a material is measured against 

the scale by finding the hardest material that the given material of known hardness can scratch, 

or the softest material that can be scratch the given harder mineral. For example, if some 

material is scratched by apatite but not by fluorite, its hardness on the Mohs scale would fall 

between 4 and 5.  "Scratching" a material for the purposes of the Mohs scale means creating 

non-elastic dislocations visible to the naked eye. The Mohs scale is a purely an ordinal scale. 

For example, corundum (9) is twice as hard as topaz (8), but diamond (10) is four times as hard 

as corundum. The table below shows the comparison with the absolute hardness measured by 

a sclerometer, while considering other material and mineral types as well.   

          Table 1: Typical mineral and material for Mohs Scale of hardness  

Grade  Standard 

mineral  

Chemical composition  Alternative mineral/Material  

1  Talc  Mg3Si4O10(OH)2  Asbestos (Tremolite,  

Anthophyllite, Actinolite)  
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2  Gypsum  CaSO4·2H2O  Coal, Evaporites  

3  Calcite  CaCO3  Mica, Copper, Arsenic  

4  Fluorite  CaF2  Iron, Nickel  

5  Apatite  Ca5(PO4)3(OH−,Cl−,F−)  Zirconium, Palladium  

6  Orthoclase  KAlSi3O8  Feldspars, Amphiboles, Pyroxens, 

Oxides,Steel  

7  Quartz  SiO2  Olivines Osmium,  Vanadium  

8  Topaz  Al2SiO4(OH−,F−)2  Cubic Zirconia  

9  Corundum  Al2O3  Tungsten Carbide  

10  Diamond  C  Carbonado  

  

Table 1 shows that it is not the type or number of elements that constitute a material which 

contributes to resistance to scratching, hence cutting. The resistance rests on bonding of the 

constituent elements for the mineral at hand. Indeed, diamond consists of one element only i.e. 

carbon but its strong bonding, having evolved under high pressure and temperature condition 

makes the diamond strongest possible material. The scale can aid in selection of cutting tools 

by a mining or construction engineer. For instance, cutting blades or drilling bits meant to 

excavate or dimension rock material rich in feldspars and quartz require consideration of 

tungsten or carbide material but not one that constitutes of steel material. Sand paper material 

used for smoothening timber uses hard crystal for the smothering as a polishing measure. The 

mineral crystals used are often garnets or corundum as exemplified in figure 4.    

                    

                  Figure 4: Typical sandpaper pieces (A) and sand paper material in use (B)                                  

 Rock panels for gladding are often produced by using cutting saws that have diamond crystals 

of industrial grade fitted on the saws. Likewise, drilling bits and tunneling excavation 

equipment have diamond crystals fitted in the system to scratch minerals that constitute the 

rocks to be cut. Typical drilling bits for such purpose are as shown in figure 5.  

https://en.wikipedia.org/wiki/Copper
https://en.wikipedia.org/wiki/Copper
https://en.wikipedia.org/wiki/Arsenic
https://en.wikipedia.org/wiki/Arsenic
https://en.wikipedia.org/wiki/Arsenic
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Iron
https://en.wikipedia.org/wiki/Nickel
https://en.wikipedia.org/wiki/Nickel
https://en.wikipedia.org/wiki/Nickel
https://en.wikipedia.org/wiki/Zirconium
https://en.wikipedia.org/wiki/Zirconium
https://en.wikipedia.org/wiki/Palladium
https://en.wikipedia.org/wiki/Palladium
https://en.wikipedia.org/wiki/Palladium
https://en.wikipedia.org/wiki/Osmium
https://en.wikipedia.org/wiki/Osmium
https://en.wikipedia.org/wiki/Osmium
https://en.wikipedia.org/wiki/Vanadium
https://en.wikipedia.org/wiki/Vanadium
https://en.wikipedia.org/wiki/Cubic_zirconia
https://en.wikipedia.org/wiki/Cubic_zirconia


Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

129 
 

  

                                   Figure 5: Typical uses for diamond of industrial grade  

 (c) Evaporites  

 Evaporites refer to naturally occurring chemical compounds that develop in supersaturated 

water bodies. Mining and processing of these compounds is fairly different compared to ore 

mineral deposits. Processing of these compounds is accomplished in a shorter duration and at 

a cheaper cost. Typical evaporites that are widely used in chemical industry, construction 

activities and agricultural farming practices include; Trona (Na2CO3.NaHCO3.2H2O) from 

which soda ash is derived, gypsum (CaSO4.2H2O) that retards setting time in Portland cement 

(a widely used construction material), Rock salt (NaCl) that is also referred to as common salt 

etc. Evaporites continue to develop from geologic past to presently. For instance, figure 6 

shows trona accumulation of lake Magadi Kenya and halite accumulation on shores of Dead 

sea being world’s largest accumulation of the salt in present times. Whereas halite is a suitable 

material for food seasoning, the same natural crystalline material has a construction 

application. The halite effectively dissolves snow and ice cover on existing road surfaces during 

seasons of extreme decrease in temperatures. Thus, the halite has a vital industrial application 

in regions that experience destructive snowing and ice cover accumulations.   
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Evaporites that accumulated in the geologic past are now bedded sedimentary rocks. A typical 

deposit is for trona formation in Green river deposit which is located in Wyoming Utah in 

USA(fig.7). Indeed, Wyoming mine is currently the largest producer of trona, the raw material 

for soda ash. With the largest reserves of naturally-occurring trona on earth, the Green River 

area of Sweetwater County, Wyoming is indisputably the "trona capital of the world". The 

Green River Basin is currently estimated to contain 134 billion tons of mineable trona. The 

trona extends over a 2590 km2 area, ranging in depth from 244 to 670 m below the surface. 

The largest concentration of white pristine gypsum sand in the world is located at the northern 

end of the Chihuahuan Desert of Southern New Mexico. It constitutes a basinal structure which 

was formed by the collapse of a dome made up of the gypsum sand about ten million years 

ago.   

      

 

 

(d) Gemstones  
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 (i) Pegmatites and mineralogy: Pegmatite is a textural term that refers to a very crystalline, 

intrusive igneous rock of hydrothermal nature that is composed of interlocking crystals larger 

than 2.5 cm in grain size. The pegmatites are known to have the greatest range of grain sizes 

compared to other rock bodies of any rock types and range from sub-millimeter to tens of 

meters. They are renowned for their spectacular development of giant crystals. Almost all of 

the world’s largest crystals that are well developed (euhedral) to partly developed (subhedral) 

come from pegmatites.  

These rock bodies are known to be the source of the world’s finest gemstones. The minerals 

present are a source of more than 70% colored gemstones. Although pegmatites contain 

important rare earth elements, they are mined mainly for gemstones instead of ore minerals 

that they contain. Pegmatites have a composition that is quite similar to that of other intrusive 

igneous rocks and are normally distinguished by using a modifier, e.g., granitic pegmatite or 

gabbroic pegmatite. However, pegmatites occur most commonly in granitic composition, when 

traversing granitic bodies. The term applied alone, usually refers to a medium to coarse grained 

hydrothermal body of granitic composition enriched with other elements. A simple granite 

pegmatite may contain only quartz, feldspar, and mica. While More complex pegmatites are 

often zoned and can contain gem minerals like tourmaline, garnet, beryl, fluorite, lepidolite, 

spodumene, apatite, topaz etc.  

Pegmatites may also be enriched with rare elements such as uranium, tungsten, and tantalum 

etc.  

(ii) Geo-environment for Pegmatites: Pegmatites are widely distributed in metamorphic 

orogenic belts, the Mozambique belt being a typical example. The belt. About 1200 to 400MA 

in age, traverses Kenya from Mozambique through Eastern Africa towards Ethiopia and Sudan 

up to Sinai in Egypt. The belt is well represented by Turoka Grop in Taita-Taveta County, 

Ukamba Group in Machakos and Kitui, Turbo Group in Turbo area as it extends into Kitale to 

west Pokot towards north of the country. The youngest metamorphics for this belt is 

represented by Ablun series in Embu area including other low grade meta-sediments of Moyale 

Area. Orogenic eposodes that evolved rocks of the belt involved folding, faulting and 

granitization to produce rocks of different grades and metamorphic facies. Rocks of highest 

grade occur in Taita-Taveta county. The county is blessed with a wealth of gemstones in the 

orogenic belt. The gemstones have continued to be mined by artisanal small scale miners for 

decades. They occur in many different and varied geological settings, and each deposit usually 

has its own characteristics (Simonet et al, 2000). Typical gem varieties in Taita-Taveta county, 

that are significant include; Corundum (red coloured variety- commercial name ruby), Blue 

coloured corundum known as sapphire, tourmaline (a beryl mineral variety) and iolite as well 

as rhodolite. These gems developed as a result of metasomatic phenomena involving felsic 

rocks, fluids of metamorphic origin, and ultramafic rocks (Rop and Namwiba, 2018; Pohl and 

Horkel,1980; Key and Ochieng, 1991). Tsavorite and tanzanite deposits are also locally 

available. They are usually hosted in Graphite-rich gneisses (Pohl and Niedermayr, 1979; Key 

and Hill, 1991, etc.). A typical green variety of garnet being Grossularite (commercially known 

as Thavorite) prevalent in Taita-Taveta county is as shown in figure 7.  
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                      Fig.7: Thavorite when raw (A) and when faceted (B) (Rop, 2014)  

Some gemstones such as aquamarine, amazonite or topaz occur in medium-size pegmatite 

bodies (Keller, 1992). According to Simonet (2000b) minerals such as spinel, ruby, and 

tourmaline, are associated with meta-limestones, either as rock forming minerals or as the 

product of metasomatic reactions between fluids and the meta-lime-stones. Typical mining 

activity for gemstones in the Taita-Taveta county is as shown in figure 8.  

  

Figure 8: Kasigau mine in Taita-Taveta County (A), Marble hosting Sapphire (B) and Ruby(C)  

Exploration  

Mineral mining requires that the mineral be quantified and valued so as to determine viability 

of a mining venture. The information is required by the mining engineer for planning and mine 

design purposes. Field occurrence of the deposit provides necessary information in terms of 

rock types, nature of the mineralization, geotechnical features as well as hydrogeological 

conditions of the proposed site. Mineral exploration can be carried out on large scale by using 

remote sensing and geospatial information system followed by field visits to confirm the actual 

geological status and to undertake field sampling for detailed laboratory analysis and even 

recommend drilling.   

(a) Geological information  
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An applied geologist has to undertake these investigations which include interpretation of 

geological maps of the area to capture drawing of geological cross sections and determination 

of deformational structures. Geological cross sections for faulted areas are very vital since they 

reveal clearly the effect caused to the affected strata. For instance, a reverse fault results in 

repetition of faulted beds unlike a normal fault which results into lateral separation. Reverse 

faults are prevalent in coal bearing beds. If a shaft were to be sunk at the ground surface 

between locality W and H i.e. between lateral separation caused by a normal fault (Heave) then, 

the shaft would completely miss a targeted mineralized host rock such as for the case illustrated 

in figure 9. Such information should not be missed by a mining engineer.  

                        

Fig.9: Geometric distinction between Normal fault (A) and Reverse fault (B)  and typical drill 

core samples(C)  

 Rotary drilling with core recovery, recommended after preliminary investigations, is 

undertaken to intercept anticipated deposits. The drilling done does reveal more information 

particularly, microstructures, position of water table, presence of tectonic joints and even faults 

if present in the area mapped but are concealed. Normally, core logging is performed and 

provides best fresh rock samples from underneath for laboratory investigations. Such typical 

core samples that can be realized are as shown in part ‘C’ of figure 9.  

 (b) Geophysical Survey  

 Geophysical investigations can be conducted on the surface of the earth to determine various 

features of rock strata which include discontinuities and intrusive structures such as ore bearing 

rock bodies etc. The investigations carried out depend on variation of physical parameters like 

rock density, velocity, conductivity, resistivity, magnetic and electromagnetic as well as 

radioactive elements if present in rock mass dealt with. Geophysical methods involve 

measuring signals from a natural or an induced phenomena of physical properties for sub 

surface formations with the aim of determining localities that have different magnitudes of 

those properties (anomalies). The main geophysical methods which can be used to locate the 

potential zones of ore bodies for further investigation particularly drilling are Electrical, 

Seismic, Gravity, and Magnetic methods. For instance, Geoelectrical prospecting for a copper-

sulfide mineralization was conducted in Camaquã sedimentary basin, Southern Brazil in 2016 

(Ariena et al,2016).  A summary of the geology for the surveyed area is as shown in figure 10.  
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                                                Figure 10: Lithology for the surveyed area  

The copper mineralization is hosted in a metamorphosed, silicified and fractured sandstone 

with abundant presence of malachite and azurite in the fractured planes of the rock. The DC 

resistivity method was employed by electrical resistivity tomography technique (ERT) in 

Wenner-Schlumberger array. The Wenner-Schlumberger 

array is a hybrid arrangement that combines the Wenner 

and Schlumberger arrangements. The arrangement 

consisted of a set of electrodes with the same constant 

spacing of 10m and 520 m long (Milson & Erikssen, 

2011). The 10m spacing between non- 

polarizable porous-pot electrodes allowed percolation of 

CuSO4 supersaturated solution in the ground. The 

configuration aimed at reducing the contact resistance and 

nullification of parasitic currents generated by the use of 

metallic electrodes. The lines were arranged in a regular 

grid, according to the structural criteria established in 

previous works which considered crossing of major 

regional structures (Silva, 2010). In this way, lines 1, 2 and 

3 were distributed in the direction N125 and lines 4, 5 and 6 were arranged in the direction 

N215, all spaced 40 m from each other as illustrated in figure 9. Topographical data was 

acquired using a Differential Global Positioning System (DGPS) and a vibrant Trimble 

software.   

 Resistivity results obtained for 2D sections were obtained in terms of distance versus depth, 

with a logarithmic color scale. The values ranged between 6 Ω.m and 590 Ω.m. In general, the 

sections exhibited a predominance of high values at shallow depths and intermediate portions 

as well as low values at higher depths.  A graphical plot for profile 5 is as shown in figure 12.   
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Figure 12: Variation of resistivity with depth  

The top resistive zone i.e. area above the sulfide zone represented intense silicified rock 

outcrop, cut by subvertical veins of copper carbonate. The area with low resistivity values on 

the other hand indicated an occurrence of highly conductive materials. Normally, electronic 

conduction in metallic minerals, due to free movement of electrons, reduces the resistivity of 

metal-bearing rocks, particularly at high ore concentrations. This feature confirmed the 

existence of a zone enriched in metal ore minerals, probably represented by copper sulfide 

minerals, as such as chalcopyrite, calcosite and bornite that were then confirmed from 

geochemical analysis. Accordingly, the conductive area located at 60 m depth represented a 

possible area of sulphide ore body that was elongated and oriented in the NW-SE direction, 

surrounded by the silicification zones. Ultimately, it was concluded based on the results 

obtained from the resistivity method, combined with geological data and field recognition that 

the surveyed are was characterize by mineralization of copper carbonates (malachite and 

azurite), which occur in form of silicified and impregnations in fractured metarenite deposits. 

The mineralized area was concluded as being a promising target for direct prospecting 

campaigns through drilling surveys.   

 (c) Geochemical Survey  

 General: Geochemical prospecting for minerals involves a systematic process of investigating 

chemical properties of naturally occurring materials by analyzing concentration for elements 

of interest in those materials. Normally, investigations are carried out so as to identify locations 

of geochemical anomalies i.e. any high or low element variation that is not explained by a 

natural geochemical variation. Anomalies may be formed either at depth by igneous and 

metamorphic processes or at the earth's surface by agents of weathering, erosion, and surficial 

transportation as sedimentary processes. Geochemical anomalies are referred to as either 

primary when deep seated or secondary when occurring at shallow depth. A typical 

geochemical survey was carried out on gold mineralization in Ilesha northwest of Nigeria by 

Elueze and Olade (1985). The area has a humid tropical climate with an annual rainfall of 1500 

mm. Although the area lies in a zone tropical rain forest, the vegetation now consists of 

secondary growth on account of intensive cultivation and deforestation. Chemical weathering 

is generally intense, penetrating to depths in excess of 20 m, particularly in areas that are 

underlain by greenstone rocks.  

 The geochemical survey was initiated by the Nigerian Mining Corporation through strem 

sediment sampling followed by geochemical analysis. The stream sediment survey was 
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undertaken in the Ilesha district so as to delineate areas that were potential for gold 

mineralization in correlation with distribution of selected path finders.   

 Topography and geology of the Area of study: Ilesha area consists of an undulating 

topography with an average elevation of 400 m above sea level and an inselberg landscape to 

the southwest of the area. The area is drained by a few main streams and numerous tributaries. 

Upper parts of the drainage system are covered by alluvial sediments that are dominated by 

sandy silt. However, downstream parts of the area often comprise of clays which are rich in 

organic matter.  The area of interest was geological map of Ilesha district which showed that 

the area was consisting mainly of mafic rocks that were known to be associated with gold 

mineralization. Indeed, the dominant rocks for the area were are metamorphosed mafic 

volcanics and volcaniclastics which included amphibolites, ta1c-tremolite schists, chlorite and 

mica schists. A summarized geology for the area is as shown in figure 13.  

 

  

Fig.13: Study Area-Ilesha, Nigeria  

(iii) Sampling and analysis: More than 300 stream-sediment samples were collected from 

carefully selected sites which represents a sample density of about one sample per km2.  A 

strong acid digester is most suitable for all round multi-element detection where the target and 

pathfinder elements are both weakly and strongly bound in ferruginous and weathered lithic 

components. Aqua regia, a mixture of concentrated nitric and hydrochloric acids, being one 

part of nitric acid to three parts of hydrochloric acid by volume, was used as a digester. It was 

able to dissolve elemental gold, as well as breakdown iron and manganese 

oxides/oxyhydroxides, carbonates, sulphates, sulphides and many clays. Usually the agua regia 

not release elements or minerals included within quartz (including silcrete) or other insoluble 

silicates nor dissolve resistive minerals such as chromite, rutile, cassiterite, ilmenite, zircon. 

The digested samples were then analyzed using atomic absorption spectrophotometry to 

determine concentrations for various elements including Arsenic, Nickel, Gold etc. Statistical 

treatment of the analytical data obtained involved construction of frequency distribution and 

probability plots. The statistical results obtained assisted in determining threshold for the 

anomalous values. Similarly, maps to facilitate assessment of the geochemical patterns were 

also prepared (Fig. 14 and 15).   
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Fig.14: Distribution of As in stream-sediments in the Ilesha area (after Elueze and Olade, 1985)    

                                                          

Figure 15: Distribution of Au in stream-sediments in the Ilesha area (after Elueze and Olade, 

1985)  

(iv) Results and Conclusion  

Arsenic values were found to range from less than 10 to 97 ppm, those in excess of the regional 

threshold of 21 ppm being confined to the area around Itagunmodi and also in an area 3 km 
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north of Iyere (Fig.14). In these areas, the occurrence of sulphide-bearing auriferous quartz 

stringers and disseminations in amphibolite had already been reported.   

Enhanced arsenic values that were obtained was related the formation of sulphide-bearing 

auriferous quartz stringers in the area of study, particularly arsenopyrite veins.  

Gold values in active stream sediments were generally low and erratic, only a few values 

exceeding 1 ppm as shown in figure 15. The area around Itagunmodi, that contained highest 

density of old gold values was characterized by Au values that exceeded 0.1 ppm.  

Elueze and Olade (1985) concluded that the interpretation of stream-sediment reconnaissance 

geochemical data from the greenstone belt of the Ilesha area had showed that the areal 

distribution of trace elements is subject to strong lithological and environmental controls.  

The high background concentrations and the viability in abundance of the chalcophile elements 

was attributed easily to the mafic-ultramafic bedrock and to the compositional variations within 

it. Arsenic, which is widely used as a pathfinder for gold in other greenstone belts, showed no 

clear-cut relation to any of the known mineralization in the Ilesha district. That was attributed 

to the masking effect of the compositional variation in the bedrock. However, a general 

correlation between the Gold and Arsenic existed for Itagunmodi and Iyere areas.  

Although slightly enhanced gold values are associated with streams that drain known alluvial 

workings, such as the area studied, gold cannot be regarded as a reliable indicator element in 

itself because of its erratic distribution and the possibly widespread distribution of natural 

background values caused by artisanal small scale alluvial mining.  

Although the exact nature of the primary gold mineralization in the area did not reveal a clear 

picture, it was known that the rich gold ore Shoots were closely associated with abundant 

arsenopyrite veins of the area studied. Such areas were identified as most promising for further 

investigations, particularly the areas around Itagunmodi extending northwards to Iyere as 

shown in figure 15. Further detailed stream-sediment geochemical analysis was recommended 

including geochemical soil survey and drilling which could be carried out at selected localities.  

Benched excavations  

Mining activities are expected to be undertaken while addressing the safety of workers in 

compliance with occupational health and safety act. For instance, when using heavy excavation 

plant on a site of weak deposits particularly weathered sedimentary deposits a mining engineer 

has to consider ability of the deposits to support the heavy earth moving machines. This is 

necessary so that the floor does not cave in or collapse leading to possible accidents. Adequate 

bearing capacity for weak deposits to support heavy dynamic loads such as the one illustrated 

in figure 16 has to be pre-determined.   
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Mining or quarrying in hard rock deposits usually requires different techniques to those 

employed in unconsolidated deposits such as sand and gravel size deposits. Overall 

considerations for influencing factors, to be done by an applied geologist, are essentially 

similar. The considerations include; establishing a viable resource, determining the available 

area for development, assessing volumes of waste, overburden and other allowances as well as 

identifying requirements for excavation, haulage and processing plant to be used. Furthermore, 

primary fragmentation is then pre-determined by the mining engineer so as to reduce the rock 

mass to a particle size that can be scooped from a loose pile. The fragmentation is indeed 

influenced by effectiveness of drilling and blasting that will have been carried out. Depending 

on the degree of weathering and fracturing of the rock mass, the fragmentation can be achieved 

by ‘ripping’ using a dozer or a combination of ripping and blasting. blasting, combined with 

the inherent rock fractures and weathering, creates kinematically free blocks of rock material. 

Other forces such as pore water pressure from groundwater etc. also contribute to rockfalls 

which can become a disaster if not addressed adequately. A designed benched profile is adopted 

as excavation progresses. A typical geometry for a benched excavation to address rock fall and 

ease transportation of material by tippers is as shown in figure 17. The benches arrest falling 

material from further downwards movement.  

                                 

Stable slopes and minimizations of rock fall can also be addressed, for inclined strata by 

excavating in the direction of the dip of the strata. Figure 18 shows well developed bedding in 

a hard rock quarry site. The spacing and orientation of these discontinuities, and their dip, have 

influenced the development of the quarry benches. Design rules put in place addressed aspects 

such as direction of working and identification of areas to be approached cautiously. The 
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direction of working can materially influence face stability and will therefore be a prime 

consideration in the preparation of the quarry or mining phasing plans.  

               

Mine environment  

Mine environments poses several challenges in actual practice. The challenges range from 

discontinuities that may have been concealed including associated problems such as excessive 

ground water seepage into both surface and underground mines, high temperatures, 

inflammable gasses poisonous gasses, rock fall etc.  

 (a) Ground water seepage        

 Fissures, pores and other voids in rocks are potential reservoirs for liquids and gases in rock 

masses. Sedimentary strata are the main hosts for these fluids. Ground water is the most 

common fluid that is encountered especially in rocks of well-developed interconnected fissure 

systems.  Occurrence of the ground water can be investigated by using geophysical surveys, 

especially electrical resistivity methods. The investigations carried out should involve 

estimation of flow rate for the ground water. The flow rate as a discharge parameter can then 

be used to select suitable pump for dewatering mines when the water is encountered during 

actual practice. Usually, presence of ground water increases excavation costs and often halts 

some operations especially in mines during rainy seasons.  Caverns are prevalent in limestones 

or permeable sandstone. Excavation done through calcareous rock formations may require 

intensive rock boring so as to determine the extent of cavern formation. Thus, underground 

works in such rocks require adequate preparations for de-watering activities. Similarly, Joints 

and faults are the main source of water in igneous rocks while in recent lavas, presence of 

vesicles that are undergoing chemical weathering contribute to seepage problems.   
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Fig.19: Encounter with underground water problem  

For instance, San Jacinto tunnel in California (fig.19) had high water pressure encountered in 

large dry granite which had also been traversed by a major fault. Metamorphic rocks such as 

gneisses and schists are usually dry unless traversed by faults. However, in water bearing 

deposits like sands and gravels, cementation results into reduction of seepage that occurs 

through the deposits.   

 (b) Inflammable and poisonous gasses  

 Some gases which are inflammable or poisonous and may be encountered include; carbon 

monoxide, methane and hydrogen sulphide.  

Carbon dioxide: Carbon monoxide (CO2) is usually produced by slow oxidation of 

carbonaceous sediments such as coal or may be associated with magmatic activity in volcanic 

areas. The gas is nearly 1.5 times heavier than ordinary air.  

Carbon monoxide: This gas is more toxic than CO2 and is usually associated with coal bearing 

strata. Most explosive accidents in coal mines resulted from this gas when it became 

accidentally in contact with sparks.  

Methane: This gas is carbonaceous in nature and diffuses readily from its source especially in 

organic material found in beds such as shales and clay stone as well as oil bearing rocks. 

Methane forms a highly explosive mixture when it comes in contact with hot air or is ignited 

by error.  Hydrogen sulphide: This gas is highly toxic and explosive when mixed with air. It 

originates from decay of organic substances, disintegration of unstable minerals or from 

magmatic activity.  (iii) Other gases: Other gasses include sulphur dioxide, hydrogen, nitrogen 

and nitrous oxide which may be held in voids, under pressure. Sudden liberation of such gases 

leads to rock burst which occurs in excavations, particularly in underground mines.   

(c) High temperatures  

 Temperature gradually increases with increase in depth. The average temperature gradient is 

usually 10C per 30m increase in depth. High temperatures should be expected in areas of high 

volcanic activity e.g. New Zealand where Geysers are prevalent and are used for electrical 

power generation. Similarly, a temperature of 132 0 F was encountered in Simpson tunnel, in 

Alps due to recent volcanic activity. The high temperature was accompanied by hot water.  



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

142 
 

Another encounter of high temperature was Tecolonte tunnel in Californian. In this tunnel the 

temperature was as high as 650C and was associated with hot water.  

Rock blasting and Support of Excavations  

 Rock blasting has continued to be an excavation method for hard rocks for several decades. It 

results into weakening and fragmentation of rock mass for a purpose. In mining activities, the 

blasting design has to capture rock characteristics amongst other constraints. After excavation 

has been performed, support of the exposed rock mass may be required, particularly for 

underground works. The support system to be adopted requires to be engineered so as to 

guarantee safety and durability of the structure to be installed. Indeed, the design to be done 

has to utilize geological knowledge of which an applied geologist has to provide.  

(a) Rock blasting   

Detonation theory: Concepts appertaining to blasting which explain the mechanisms of rock 

breakage in every situation continue to be developed. No single concept has been fully 

developed and accepted to date. Basically an explosion is a self-propagating, exothermic 

reaction for which stable end products are gases that are compressed, under an elevated 

temperature and at very high pressures. Sudden rise in temperature and pressure from ambient 

conditions results into shock waves, or a detonation traveling through the un-reacted explosive. 

The velocity of detonation (VOD) lies in the approximate range of 1500 to 9000 m/s), well 

above the speed of sound in the explosive material. As a result, chemical burning of explosive 

ingredients referred to as deflagration occurs at a rate well below the sonic velocity. The 

deflagration is associated with heat only and carries no shock due to its much slower reaction 

rate of an oxygen-balanced mixture that leads to gaseous products of chiefly water vapor (H2O), 

carbon dioxide (CO2), and nitrogen (N2). In actual blasting practice, small amounts of noxious 

gases such as nitric oxide (NO), carbon monoxide (CO), ammonia (NH4), methane (CH4), and 

solid carbon are evolved. The work done by chemical explosives in the fragmentation and 

displacement of rock mass depends on the shock energy as well as the energy of the expanding 

gases. In addition, there is a conservation of mass, momentum, and energy  

Blasting constraints: Blast design requires knowledge on aspects that include; geometry, 

explosives, geology, sequencing, and initiation. These are the key theory, tools and techniques 

used for most blasting applications. Normally, blast design is a semi-empirical systematic 

method that involves balancing numeric and qualitative assessments of rock properties, 

explosives to be used, and desired blasted products. Mining law presently, requires that 

environmental aspects also be addressed. Thus, internal and external environments require 

minimization of; wall damage, flyrock and noise as well as other safety aspects of working 

with explosives. Other constraints to be captured are; limitations posed by pit design, bench 

sizes, equipment, operating room etc. in general, proper fragmentation should result into 

optimize loading, hauling, crushing, and grinding processes All these factors must be balanced 

with cost.  

Geological influence on Blast Design: The geology of a site to be blasted needs to be well 

understood in terms of rock types, stratification and geological structures inherent in the rocks. 

This can be accomplished by studying existing outcrops in, around, or adjacent to the blast site. 

A detailed drill log indicating discontinuities at various depths, as undertaken by an applied 

geologist, can also prove to be useful. Blasting performance is usually influenced more by rock 

properties than by the properties of explosives to be used by the mining engineer when carrying 

out the blasting phase, whether in surface or underground works. Rock masses show numerous 
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planes of weakness, tectonic or cooling joints, natural fissures, and cracks some of which could 

be due to previous blasting for sites that were once blasted. Thus, there are planes of preferential 

fracture orientation in any one or more directions relative to the blast hole's axis. Typical blast 

hole geometry is as shown in figure 20.  

  

The following properties of rock may have a significant influence on blasting results.  

Dynamic Compressive Strength: If the explosive's outgoing strain wave exceeds the dynamic 

compressive breaking strength of rock, then an annulus of crushed rock is formed around the 

charge. This crushed zone is detrimental to the transmission of strain waves in the surrounding 

rock. Hence, it is important that the dynamic compressive strength of the rocks in situ be 

determined, and if rocks have low compressive strength values then an explosive of low density 

and low sonic velocity be used for blasting.  

Elastic Moduli: Elastic modulus reveals behavior of rocks under stress and should be 

determined by using sonic techniques (dynamic moduli) rather than by the use of mechanical 

tests (static moduli). It has been found that the explosion pressure should not exceed 5% of the 

dynamic Young's modulus in order to obtain optimum results from blasting. The postdetonation 

gas pressure exerted in the cracks between the blasthole and the free face pushes the burden 

forward and produces heave. The bulk modulus of a rock has to be known so as to facilitate 

calculation of the heave.  

 Density: Density of a rock is closely correlated to strength of the rock. An increase in rock 

density often results in a decrease in the displacement of a rock mass fragmented by blasting.  

Adequate displacement of a rock that has higher density can be achieved by; Increasing the 

blasthole diameter, Reducing the blasthole pattern, or Changing to an explosive which has 

stronger heave energy.  

Porosity: Porosity in rocks tends to reduce the efficiency of blasting operations. The lengths 

of strain-wave-induced cracks in a highly porous rock were determined and found to be only 
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about 25% of those in a non-porous rock of identical mineralogy. This implies that highly 

porous rocks are fragmented mainly by heave energy. Hence, post-detonated gases have to be 

kept trapped at high pressure until they have performed their task. This can be achieved by 

bottom priming and by having adequate stemming to prevent premature venting of gases.  

Internal Friction: Internal friction is a relative measure of a rock's ability to attenuate strain 

waves by the conversion of some of the mechanical energy into heat. It increases with a high 

degree of porosity, permeability, and jointing of the rock mass. Generally, internal friction 

values for igneous or metamorphic rocks are lower than for sedimentary rocks, which require 

high energy explosives for satisfactory blasting. However, if the rock pores are filled with 

water, the internal friction factor reduces considerably, giving easier passage of the strain wave 

and improved fragmentation.  

Water Content: Water saturation considerably increases the velocity of propagation of strain 

waves, owing to the filling of pores with water, which is a good medium for elastic wave 

transmission. However, fluids in a porous rock reduce both the compressive and tensile 

strengths, owing to the lower friction characteristic between grain surfaces. If water is present 

in discontinuities adjoining a block of rock which is being blasted, strain waves may have a 

greater ability to weaken that rock mass by 

means of water being jetted considerable 

distances through interconnected fissures which 

has a wedging action that influences on 

overbreak and hence slope instability. It is 

therefore advisable in open-pit mining to 

dewater the rock slopes so as to ensure that 

minimum maintenance effort is left for the 

exposed rock mass.  

 In Situ Static Stress: High in situ static stresses 

often exist well within the rock body and blasting 

results can be affected by these stresses 

particularly in radial cracks in which blasthole tends to curve off into the direction of the static 

stress field. There is also a strong possibility for closing of micro cracks by the static stress in 

the rock mass when confining pressure is above 100-300 MPa. Again, when a stress field exists 

in a direction normal to pre-existing radial cracks around a blasthole, it can be sufficiently 

strong to prevent extension of the cracks. Moreover, it may induce the formation of new cracks 

in the direction of the stress field.   

Structure: Bedding planes and joints in a rock mass tend to dominate the nature of the 

blastinduced fracture pattern. Maximum fragmentation is generally achieved where the 

principal joint planes are parallel to the free face. Where the angle between joint planes and the 

face is within a region between 30° and 60°, the blastholes may produce an irregular new face, 

owing to the formation of wide cracks behind the blastholes. When the joint planes are at right 

angles  

to the free face, then each block requires at least one blasthole in order to obtain satisfactory 

fragmentation as illustrated in figure 20. If there is a high density of joint planes normal to the 

face, it is worthwhile to consider adopting smaller diameter blastholes at closer spacing.   
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Bedding Orientation: The orientation of the major beddings can have a significant effect on 

blasting results. There are three cases to be considered: Shooting in the dip direction of the 

strata,  

Shooting against the dip direction of the strata and Shooting along the strike of the strata.  

Shooting in parallel direction to the dip (Fig.21(a)) leads to a tendency to get more back break, 

less toe problems, a smoother pit 

floor and a greater movement of 

blasted material away from the 

face and therefore a lower 

muckpile profile. In this case, 

less sub-drilling may be required 

owing to the fact that the 

explosive energy may follow the 

strata downward, eliminating toe 

problems. Furthermore, the 

drillholes can be inclined to the 

direction of dip thereby reducing 

backbreak although that will tend to ‘cast’ (throw) and spread the muckpile. A slight addition 

of delay time in the back row may provide relief to the back of the shot resulting in a more 

stable highwall.   

Shooting against the direction of dip (Fig.21(b)) leads to; - Less backbreak since the strata is 

dipping into the wall.  

A rougher floor condition.  

Muckpile may become higher with less movement of blasted material from the face. In this 

situation, the rock material produced tends to move upward, parallel to the plane of the joints. 

As a result of explosive energies migrating into the strata, a rock unit may cause back break. 

This situation may result in the creation of an unstable highwall. Also the muckpile would tend 

to be poorly displaced (creating more work during excavation). To eliminate toe problems, the 

blaster may consider using angled drill holes or high energy explosives in the toe area and/or 

additional subdrilling. Pre-splitting could also be used and become a highwall stabilization 

option.  

Finally, shooting that is done along the strike (Fig.21(c)) leads to a highly saw-toothed profile 

due to different rock types intersecting the floor being blasted and an irregular back break. 

These are some of the worst conditions for those involved in drilling and blasting. To overcome 

them, the working face should be reoriented to a more favorable direction.  

 (b) Support of underground mines  

Underground excavations are safer when supported by engineered steel structures. The support 

that is provided to transport tunnels can also apply to mine tunnels that lead to actual working 

areas such as stopes. The support becomes necessary due to the disturbance that arises from 

use of blasting method of excavations in which explosives are used. Main purpose for providing 

support is usually to strengthen the exposed rock mass by linking it to interior of the rock mass 

thereby preventing rock fall as well as seepage of ground water into the mine. Support measures 

can be done by use of rock bolting and or shotcreting.  
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Rock bolting: A rock bolt is a long anchor bolt, for stabilizing rock excavations. The bolting 

done transfers loads from unstable exterior, to the confined and much stronger interior of a rock 

mass. Rock bolts were first used in mining works starting in the 1890s, with systematic use 

documented at the St Joseph Lead Mine in the US in the 1920s. Rock bolts are almost always 

installed in a pattern as shown in the figure 22A. Design for the bolting depends on the rock 

quality designation and the type of excavation to be used. Rock bolting processes consists of 

anchoring the bolt in a hole in a predetermined pattern based on rock structure and applying 

tension to the bolt to place the rock under  compression parallel to the bolt. The bolting aims 

at clamping together  ('knitting') several roof beds to form a composite  beam  with 

strength  considerably greater than the sum of the individual beds acting separately. 

Bolting system improves 

the competence of 

disturbed rock masses by 

preventing joint 

movements thereby 

forcing the rock to support 

itself. The system binds 

together a discontinued, 

fractured, laminated and 

jointed rock mass. In 

addition, rock bolting has 

a marked effect on the 

stiffness of the rock by 

reinforcing rock mass through friction and suspension effects. Because of this, the technique 

of rock bolting is approved for mines and tunnels in all types of rock. Rock bolts are used both 

as an initial support and as a final rock support. They are used at the tunnel face as an initial 

support to ensure safe working condition for workers (Nilsen and Palmström, 2000). Rock bolts 

can be installed individually to fix individual loose blocks at the excavation face (called spot 

bolting) and afterwards with systematic bolting. Systematic bolting is a pre-planned pattern of 

bolts that is based on geological conditions.  As with anchor bolts, there are many types of 

proprietary rock bolt designs such as mechanical, epoxy means of establishing the set needed 

or fiberglass bolts etc. They also can be used to support wire mesh as an additional function.  

To measure relative performance of different anchor systems in rock mass, pull out test can be 

performed on different anchor systems targeting different mechanical anchors, different lengths 

and different bond materials which are then grouted. Ultimate capacity as the maximum load 

sustained by the anchor system is determined including working capacity as the load on the 

anchor system at which significantly increasing displacement begins. In this pull out test 

different embedment lengths and variation in cement-water mixing ratios of grout used are also 

determined. The data obtained after analysis is then used to choose anchor types and select the 

correct bolt length, spacing and size of the bolts to be used for support works at hand.   

 Shotcreting: Shotcreting is a construction technique in which concrete or mortar that is 

conveyed through a hose is pneumatically projected at high velocity onto a surface. Shotcrete 

undergoes placement and compaction at the same time due to the force with which it is 

projected from the nozzle. It can be impacted onto any type or shape of surface, including 

vertical or overhead areas. The term “Shotcrete’ is usually an all-inclusive term that can be 

used for both wetmix and dry-mix versions. Shotcrete, then known as gunite, was invented in 

the early 1900s by American (Carl Akeley) when making, plaster models of animals. He used 

the method of blowing dry material out of a hose with compressed air, injecting water at the 

nozzle as it was released. This was later used to patch weak parts in old buildings. In 1911 Carl 
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Akeley was granted a patent for his invention named as "cement gun" as implied by the 

equipment used, and "gunite", the material that was produced. This method was improved and 

named as dry mix method since it involved placing the dry ingredients into a hopper and then 

conveying the ingredients pneumatically through a hose to the nozzle. A skilled nozzleman 

controls water that is added to the dry mix at the nozzle (Fig.23 (A)). The water and the dry 

mixture become completely mixed as the mixture hits the receiving surface. The water content 

can be adjusted instantaneously for more effective placement in overhead and vertical 

applications without using accelerators.    

                          

In the 1960s, an alternative method, wet-mix method for gunning was devised with the 

development of a rotary gun which had an open hopper that was fed continuously. In this 

method, readily wet-mixed concrete is pumped to the nozzle zone. Compressed air is 

introduced at the nozzle to impel the mixture onto the receiving surface (23(B)). Greatest 

advantage of wet-mix process is that larger volumes can be placed in less time. Furthermore, 

the wet-gun procedure generally produces less rebound compared to the dry-mix procedure and 

the nozzleman does not have to be highly skilled. The sprayed concrete can be reinforced by 

using conventional steel rods, steel mesh, and or fibres. Fibber reinforcement of steel or 

synthetic material is also  used for stabilization in applications such as slope stabilization 

or tunneling. Likewise, chain link mesh, although very strong and flexible, could be used but 

is not ideal for 

shotcrete 

application because 

it is difficult for the 

shotcrete to bypass 

the mesh up to the 

rock surface at the 

back. However, 

welded wire mesh 

which is firmly 

attached provides 

excellent 

reinforcement when 

used for shotcrete 

works. Typical 

shortening with other reinforcement provisions are as shown in figure 24.  

 

References  



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

148 
 

ALEANJO, L.R. et al, 2007, ‘Slope geometry design as a means for controlling rock falls in 

quarries’. Int. Journ. Rock Mechanics and Mining Sciences, Vol. 45, pp1252-1272.   

Ariane, R. P., Côrtes, C. A., Moreira, D. I. K., Veloso, L. B. V., and Flavio. (2016). Anauate 

Bergonzoni Geoelectrical prospecting for a copper-sulfide mineralization in the Camaquã 

sedimentary basin, Southern Geofísica Internacional Brazil, 55-3: 165-174.  

Org, G., 1994. The Geita gold deposits, NW-Tanzania. Geology, ore petrology, geochemistry 

and timing of events. Geologisches JahrbuchD, 100: 545–595.   

Bulanova G.P.  (1995). The formation of diamond. Journal of Geochemical Exploration 

Volume 53, Issues 1–3, March 1995, Pages 1-23, Elsevier Publ.  

Horkel A., Pohl, W, Niedermayr, G, Okelo, RE, Wachira, JK, Nauta, WJ. (1979) Geology of 

the Taita Hills- Degree sheet 60SE (Sheet 189/4). Geological Survey of Kenya Report 102.  

Kabete, J.M., Groves, D.I., McNaughton, N.J., and Mruma, A.H., 2012. A new tectonic and 

temporal framework for the Tanzanian Shield: implications for gold metallogeny and 

undiscovered endowment. Ore Geology Reviews, 48: 88-124.   

Atheson, G.D. and G. Reeves,2010, ‘The identification, appraisal and assessment of hazards 

on quarry rock faces in terms of the UK Quarries Regulations’, Paper submitted to Quar. Journ. 

Eng. Geology, Geol. Soc., London.  

Milson J., Erikssen A., 2011, Field Geophysics. John Wiley and Sons, Chichester, 297pp  

Phillips, G.N, Groves, D.I, and Kerrich, R., 1996. Factors in the formation of the giant 

Kalgoorlie gold deposit. Ore Geology Reviews, 10: 295–317.   

Rop, B.K. and Namwiba, W.H. (2018): Fundamentals of Applied Geology: Competency and 

Evaluation Approach 697p. Verlag/Publisher: LAP LAMBERT Academic Publishing  ISBN 

978-613-9-57896-2. 

Rop, B.K. (2014). UNDP Consultancy on “Economic and Job Creation Potential on Artisanal 

and Small-Scale Miners for Artisanal and Small-Scale Miners in Taita Taveta County”.  

Simonet, Cedric & Okundi, S & Masai, P. (2002). General setting of coloured gemstone 

deposits in the Mozambique Belt of Kenya: Preliminary considerations.  

Suwa K., Suzuki, K, Miyakawa, K, Agata, T. (1979) Vanadium and vanadium grossulars from 

the Mozambique metamorphic rocks, Mgama Ridge, Kenya. 4th Preliminary Report of African 

Studies, Nagoya Univ., 87-96.  

Walsh, J and Du Bois, C.G.B (1970). Minerals of Kenya. Geol. Surv of Keny. Mines and 

Geological dept., Bull no.11. Nairobi.  

 

 

 

 
 

https://www.sciencedirect.com/science/article/pii/0375674294000165#!
https://www.sciencedirect.com/science/article/pii/0375674294000165#!
https://www.sciencedirect.com/science/journal/03756742
https://www.sciencedirect.com/science/journal/03756742
https://www.sciencedirect.com/science/journal/03756742
https://www.sciencedirect.com/science/journal/03756742


Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

149 
 

Landslide Disaster Preparedness and Mitigation Measures: A Case of Kapkese Village, 

Kokwet Location, Kipkelion West Constituency, Kipkelion District, Kenya 

 

Bernard K. Rop and Seroni Anyona 

Mining, Materials & Petroleum Engineering Department, JKUAT, 

Emails: ropben@jkuat.ac.ke, sanyona@jkuat.ac.ke 

Abstract:  

The Kapkese landslide disaster has recurred (December 2015) from the heavy El Nino 

rainstorms sweeping Kenya. The village is located in Kokwet Location, Kipkelion West 

Constituency, Kipkelion District, Kenya. This has again caused harmful geo-environmental 

hazards to the villagers who have migrated to safer grounds, far from their original homesteads. 

In May 2003, a mother and her three little daughters were killed when their hut was buried in 

a similar landslide. The existing landslide vulnerability occurrence ratings have been identified 

and documented using participatory approaches. The adoptive indigenous methods, which 

helped mitigation against the negative impacts, were useful while determining the slope 

steepness using Abney level and other inherent factors that triggered the landslide. The 

geological set up, settlement and climatic factors relating to landslides, revealed that the 

affected homesteads are on a steep slope of approximately 80%. The underlying Tertiary 

volcanic rocks (basalts and nephenilites) on the steep escarpment where the landslide occurred, 

consists of loose debris and unconsolidated thick black cotton soils. The slope has scattered 

vegetation cover due to extensive farming of mainly maize and coffee plantations. The 

landslide disaster is a precursor to loss of lives, injuries and damage to property. Natural 

resources, including water points, suffered siltation. Mitigation measures such as geo-hazard 

mapping and zoning, construction of support structures, encouraging agro-forestry on 

vulnerable steep hill slopes and hazard-prone areas resulting from poor land use practices, have 

been recommended.  

Keywords: Landslide, land use, slope, mitigation measures, volcanic rocks, geo-hazard 

Introduction  

The Kokwet escarpment areas (where Kapkese Landslide occurred in December 2015) located 

in Chilchila Division, Kipkelion District, Kipkelion West Constituency, are predominantly 

occupied by the Kipsigis tribe. It borders Tindiret Forest Reserves. The area is sparsely 

populated with the inhabitants mainly living on the steeper inclined sloppy areas on the top of 

the ridges or on the lower gentler slopes near the rivers, leaving the steeper middle slopes for 

cultivation.  The population of Chilchila Division was 8,717 according to 1999 census. Its 

projected population for 2008 was 10,197 (Government of Kenya, 1999).  

Farming activities are practiced mainly for economic subsistence. Some tomatoes, bananas, 

sugarcane and potatoes are grown in small scale. Maize and coffee are cultivated for major 

family income generation. Large indigenous forest trees at the forest edge have been cleared 

leaving shrubs and a few patches of thin forests on stony, steeply sloping land (Fig.1, Plates 1-

7).    

The study area is hilly with the parallel ridges that run in a N-S direction. The steep areas of 

the ridges dip both toward the east and west. It is at Kapchorua ridge, Kapkese village (Kokwet 
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location) that four persons perished in May 2003 after a landslide buried them in their house. 

Last year (December, 2015), villagers migrated to safer grounds when heavy rains commenced, 

thus no casualties were reported as the MP (Hon Jackson Rop) had sensitized the people on the 

impacts of these geo-hazard prone areas to their lives. The literacy level in the area is moderate.  

The mapped area (Ahmed and Almond, 1983) covered a total area of 15 sq. km (5km long and 

3km wide). The geology of the study area, where the mass movement occurred, is mainly 

composed of the Tertiary analcite and nephelinite volcanic rocks, which have weathered into 

black clay cotton soils (Binge, 1962). The slope has scattered vegetation cover due to intensive 

farming of maize and coffee plantations.   

 

Figure 1: Map showing the study area affected by landslides  

The area was initially under indigenous forest until 1978 when it was sub-divided for settlement 

purposes. This led to clearance of vegetation to pave way for cultivation and settlement.   

Materials and Methods  

 A landslide or landslip is the sliding of a large mass of rock material, soil, etc. (Figs.3, 4), 

down the side of a mountain or cliff (Allaby and Allaby, 1990;  Cunningham and Siago,2001). 

This takes place on a definite plane, which may be a structural plane, e.g. bedding, joints, 

schistosity, etc. Sometimes, because of torrential rains, the pyroclastic material resting on the 

mountain slopes becomes saturated with water and moves as a mud flow or lahar (Allaby and 

Allaby, 1990).  

 Landslide, also called mass wasting (mass movement), is a general term for the transfer of 

earth material downhill slopes as in the case of the present site (Kapkese village, Kipkelion 

District). Mass movement includes four main categories: flow, slide, fall (rock fall) and creep 

(Cunningham  and Siago, 2001).  

 Of these, creep is the most important if least spectacular. It is the result of gravity acting on 

material that has lost cohesion typically as a  
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Figure 2: Diagram illustrating the resistance to, and causes of, movement in a slope system 

consisting of an unstable block  

 

 Figure 3: Diagram illustrating the resistance to, and causes of, movement in a slope system 

consisting of an unstable block result of an increase in water content. An avalanche is a rapid 

and often destructive flow of rock or snow. A slide (or landslide) is a comparatively rapid 

displacement of Earth material over one or more failure surfaces, which may be curved, or 

planar (Wikipedia Encyclopedia, 2007).  

Causes of mass movement: Weathered material can move downhill slopes under the influence 

of gravity, with or without the assistance of running water like the Kapkese’s area case (Figs. 

2, 3). This movement under the influence of gravity is called mass movement. Gravity exerts 

a constant pull on all Earth material (stress).  

Weathered material on slope would immediately slide down to the river (valley) were it not for 

the fact that it possesses certain strength (Figs. 3, 4), which is due to a number of material 

properties (Allaby and Allaby,1990): All particles have rough surfaces, which result in friction 

between touching particles. The shape of the particles may cause them to interlock like the 

pieces of a jigsaw puzzle. The clay particles of weathered material attract each other by electric 

forces, which produce cohesion between particles.  
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Figure 4:: Groundwater conditions when the river level is stable.  

 

Figure 5: Groundwater conditions on the falling limb of the hydrograph. If the fall in river 

levels is sufficiently rapid then the high water levels in the slope can provide a hydraulic push 

that destabilises the slope, sometimes triggering bank collapse (Siddhartha K.   

(1999).  

 Thus mass movement occurs when the stresses acting on the material, exceeds the strength of 

the material. Alternatively, the strength of the material may be decreased suddenly by a rise in 

water content, which forces the particles apart. This can be expressed as a factor of safety, Fs.  

 

Fs=Strength of shear resistance of material (1)     Magnitude of stress  

 Thus, when Fs is less than 1.0 the slope will fail. This is brought about by the application of 

increased stress due to changes in conditions external to the slope, which increases the 

denominator, or by the internal processes that weaken the slope material thereby decreasing 

the numerator. In most cases, failure will result from a combination of both processes, an 

increase in shearing forces and a decrease in resistance to shear (Allaby and Allaby, 1990; 

Ahmed and Almond, 1983; Lugens  and Tarbuck. 1982)].  

In simple terms, mass movement can be related to a set of the following five conditions: 
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When the soil and the mantle rock are loose or poorly consolidated and deeply weathered.  

The angle of repose (depends largely on the shape of the fragments which control the angle at 

which the fragments interlock while falling) of the regolith and the degree of inclination of the 

strata (Figures 2, 3).  

Presence of thin beds which increase the tendency of movement because there are more 

bedding planes along which slipping can occur.  

Moisture content of the soil – movement is greater in very wet weather, particularly after long 

dry spells (Figs. 4, 5).  

Conspicuous absence of vegetation covers without which the soil stability is reduced.   

Slope measurement  

Since the settlement of the locals in the area, the forest cover has been continuously been 

cleared to pave way for settlement and cultivation. The wood products have also been a source 

of building materials (Plate 1). The high demand of wood products from outside the area also 

contributed to the depletion of the vegetation. This led to bare steep slopes, susceptible to 

landslides and soil erosion (Ahmed and Almond, 1983; Kipseba et al., 2008; Ndola, 2005).  

    

 Plate 1: Kapchorua area showing overcultivated areas in steep slopes with the forest area at 

the background of the first photo.  

The slope data in the study were obtained by direct measurements using Abney level (equation 

1).  
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Plate 2: Very steep Kapkese slope where landslide occurred in December 2015  

Results and Discussion  

Landslides  

An old, active landslide was observed between GPS positions 0761185, 9987004 and 0761184, 

9987104. This landslide has a width of 106m and a length of 100m. The average slope in the 

affected area is 300 towards the west. Water flows from an erosional gully from the ridge and 

disappears at the crest of the landslide resulting in a waterlogged area. This water saturates the 

soil and causes a slow slumping movement near the scarp of the landslide and consequently a 

slow creep at the toe of the landslide. This area is at the moment being utilized as grazing area.  

Between GPS positions 0761064, 9987740 and 0761075, 9988058, the area is highly prone to 

landslides. Eight old episodes of landslides were observed in this 200m span, including the 

fatal 2003 landslide at GPS position 0761096, 9987800. The fatal landslide measured 50m long 

and 15m wide. Debris of these landslides is mainly black cotton soil laden with rock boulders. 

 

Plate 2: Kapkese’s Landslide site with gushing waters on slopes ranging from 600 to 800, in a 

general westward direction (Area MP with inhabitants inspecting the disaster-prone area).  

Debris flows  

Plate 4: Photograph of Kapkese steep slope (behind Dr. Rop background) and a river valley 

(December 2015).  

Rock Falls  

Rock falls are common on all the slopes below the ridges in the area. They are however more 

common on the steeper slopes that are under cultivation, especially during or after heavy rains.   
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This situation is clearly observed on the western slopes of Kapchorua ridge. The boulders are 

of various sizes which rarely exceeds 2m in diameter. The slope of the ridges on the inhabited 

area has an inclination angle of up to 600.  

 

Currently, the affected area is approx. 106m x 100m.  

Landscape and geomorphological analysis – Kokwet escarpment at Kapkese village  

Landscape  - Very steep slope of more than 800. The slope (Ahmed and Almond, 1983; 

Cunningham and Siago, 2001) increases towards the top of the escarpment (measuring 

approximately 80m ground distance) - (Fig. 6).  

  

Fig. 6: Nomenclature employed in describing landslides. (Varnes, 1978, in Schuster and 

Krizek, eds.Landslides - Analysis and Control)  

Several cracks filled with water observed a day before the disaster.  Cracks developed after the 

heavy rains in April – May 2003.  

  

Debris flows are common in the area. They  
are normally triggered on the upper slopes of  
the ridges, flowing through erosional valleys  
and end up in the rivers. The m ost serious  
debris flow happened in 1998 from GPS  
point 761466, 9987198 and flowed into  
Mugut River at 0761066, 9987060. Another  
smaller debris flow occurred in 2005 from  
GPS point 0761160, 9987830, flowing into  
Mugut River at GPS point 0761042, 9987650.   
  
There are other numerous, smaller debris  
flows on other parts of the ridges - Plate s   2   &4 .   
  

  

  
Plate 3: A rock that rolled from the top of the  
ridge in September 2008   
  
The study established the following in relation  
t o the past   landslides/ mass movement   
incidents :   
  
Source1:    
Village elder s   recalled that there have been  
three   incidents prior to this, in 19 9 8 , 2003 and  
2005 ; which  occu r red during the day and  
there were no fatalities.                
  



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

156 
 

Geology and Geomorphology (Fig. 6): The analcite basanite and tephrites overlie the 

nephelinites. This formation is composed of soft rocks which are easily weathered into black 

cotton soil. This explains why the area has a thick soil cover of high fertility requiring no 

fertilizer.  

Deep weathering (chemical) has occurred.  

Soaked regolith slumped down the slope at very high speed.  

Soft rock debris, with sticky soils.  

Heavy sludge-like materials rolled to the faults cape toe.  

 Hydrology - Several streams originating from the foot of the forested escarpment. The general 

drainage of the study area is towards the south. The two main rivers draining the area are 

Murgut River to the west and Kipsinende River to the east of the study area. Kapkese stream 

is tributary of Murgut River that drains from the North West. The slopes have some permanent 

springs which serve as sources of domestic water supply.  

Water filled the crack prior to the disaster.  

Geomorphology (Fig. 6): The area has its lowest elevation as 1760m near Kokwet market to 

the south. The highest elevation of 2440m is at the northern part of the area in the forest. The 

entire area consists of N-S trending ridges that continuously rise northwards.  

 Escarpment baseline composed of dunes due to soil creek (slow movement of materials); an 

evidence of potential slope failure.  

Rock boulder/debris found at the escarpment baseline, evidence of the past rock falls.  

Several deep valleys, with stream flows at the escarpment baseline, indication of sub surface 

drainage.  

 The Kapkese landslide was probably triggered by removal of trees and other slope vegetations, 

which subsequently weakened the anchorage holding the overburdens (soils and rocks) on the 

major Kokwet Escarpment slope or fault zone area (Figs. 6, 8). Thus the weight of the loose 

soil and rock materials could have increased to the extent that the vertical slope (about 85o) 

became unstable hence failure, resulting in the mass movement.  

 Rainfall (Fig. 7)  

The area receives high rainfall for most of the year. The temperature is generally cool with an 

average annual temperature of about 200C and high humidity.  

 The area receives its highest rainfall in March to June and the lowest in the months of 

December and January. It has two rainy seasons, long rains between March and June and the 

short rains between August and October.  

 Rainfall data for the last six years are is shown in the figure below:  
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Fig. 7: Graphs of rainfall for the last six years  

 The highest annual rainfall received in the last six years was in 2006 when 2504mm was 

received. The lowest rainfall in the same duration was in 2005 with 1711.1mm. In 2003 

between April and May, a total of 678mm was recorded (335.6mm in April and 342.4mm in 

May). This was when massive landslides occurred in the area and killed four family members.  

 Between November and December 2006, 668.5mm of rainfall was recorded (336.8mm and 

331.7mm respectively). Several landslides also occurred in the area.  

 One of the most likely factors that led to the mud flow is inappropriate land use.   

The slope in question consists of three categories of slope namely (Fig. 8); 80% along the 

Kokwet escarpment with an east/west aspect with a slope length of 100-200m 20-35% below 

the above slope for about 50m 20% at the bottom.  

The steepest slope was deforested and cultivated in some places and some and some with 

dwellings. These are the structures that were destroyed together with human life on the disaster 

struck.  

The cultivated field slopes were planted with maize.  

The secondary slope of 30-40% was planted mainly with sugar cane.  

This is the area with very deep soil material it appears over the years, soil masses have been 

washed to this area.  

The lower slopes (20-30%) carries most of the residential and farming (maize, millet, bananas) 

activities.  

The greatest risk of mud flow is >80% slope. But again, it is only that slope which had been 

deforested, and cultivated for maize (annual) crop. Where there were human settlements.  

The soils are consolidated and appear to hold water hence where there was too much rain; the 

soil became saturated with water and followed along the slope thereby causing the disaster.  

Geo-environmental Impacts  

Impacts (Effects): All landslides degrade the land in which they occur, rendering the land 

uneconomical and dangerous to live in. The landslide scars are usually bare and infertile 
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whereas the landslide debris is loose, relatively flat and fertile. The locals settle on these fertile 

and flat areas regardless of their instability (Kipseba et al., 2008; Ndola, 2005).  

The immediate impacts of the landslides in this area are loss of life, crops, trees, pasture and 

rich soil. Long term impacts include loss of soil fertility and continued erosion (leading to food 

shortages), trauma from fear of another occurrence or loss of land.  

Causative Factors (Analysis): There are two main categories of factors that influence the 

occurrence of a landslide. These are inherent factors and triggering factors. Inherent factors 

create a conducive environment for the occurrence of a landslide and include geology, slopes, 

vegetation cover and type of drainage.   

 Triggering factors: trigger the movement and include rainfall, earthquakes and tremors 

(vibrations), blasting, machinery, thunder and human activity. The landslides in this area were 

a result of most of these factors as described below.  

 I  Inherent Factors  

Slope gradient It is a very important factor due to influence of gravity. In the area, the slope 

inclination is generally high along the hill slopes. Some parts are almost vertical (Plates 5, 6).  

Geological criteria This includes the type of overburden such as soils and their mechanism and 

the physical and chemical properties of the underlying rocks.  

  

Plate 5: A homestead constructed on old landslide debris, an unstable ground.  

 The soils in the study area are black cotton soils with high fertility and support crop cultivation. 

The area has a thick soil cover.  

Structural criteria This refers to the nature of fractures and joints on the underlying rocks or 

bed rocks. The rock formation in the area is soft and easily weathered.  

Hydrologic criteria or Moisture content  

This accounts for the amount of underground water content or nearness of the water table in 

the area. Under normal circumstances high potential areas receive high rainfall whose 

percolating water is trapped between the overburden and the impermeable rocks. This water 

lubricates the interface between the two surfaces triggering mudflows or debris flow. This area 

receives over 1700mm of rainfall annually and therefore the soils are always wet. Permanent 

water springs are common in the area.  
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Vegetation  

Vegetation on steep slopes helps in holding the soils together. The roots system increases the 

shear strength of the soils hence enhancing cohesion. Vegetation also reduces the surface run 

off of water during rainy seasons.   

 On the negative side, mechanical forces resulting from wind blowing vegetation cause 

instability to the soils. Nonetheless, in general terms, vegetation cover promotes stability of the 

ground.  

 In this area, the locals cultivate the steep slopes and are continuously removing the vegetation 

cover on the upper parts of the slopes (Plates 6, 7).  

  

Plate 6: Steep slopes that have been cleared for cultivation. Note the poor soil  

conservation measures II Triggering Factors a) Rainfall Rainfall increases the water content in 

the ground. This results in the conditions described in (1, d) above.  

b)  Human activities Like natural factors, man’s activities such as clearing of vegetation, 

farming, building, quarrying and blasting, construction and other engineering works trigger 

landslides. The human activities that have contributed to landslides in the area are as follows:  

>80 %   

Steep  
slope    

Fig. 8: Side view  
cross section    
( Not drawn to scale)   

>30 %   
>1 0 %   
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Clearance of vegetation. This started when the locals first settled in the area. This was done to 

give way to settlement and cultivation. Cultivation was observed to have been done on a larger 

part of the slopes.  Soil conservation structures are totally lacking in the area.  

  

Plate 7: Cultivation and settlement on the steep slopes  

Risk Analysis: The data which was collected from the field together with the basic 

(topographic) data was used to categorize the landslide risk in the study area (Maps 1,2,3,4,5). 

The analysis of the landslide risk took into consideration four parameters (factors) namely 

slope, population, proximity of old landslides and land use. The results of the slope analysis 

are illustrated in the maps below.  Areas with a slope of between 00 and 160 were categorized 

as “Relatively Safe”, 160 to 320 as “Moderate Risk” to landslides, and above 320 as “High 

Risk”. The risk associated with smaller slope is because the slopes have been generally cleared 

for cultivation. This is mainly due to expansion for more fertile land where artificial fertilizers 

are not required by the crops.  

  

   Map 1: 3D map of the area   
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Map 2: Land use/ Land cover of the area. Note that the households have been highlighted for 

the area most affected by landslides. Other areas are more populated  

  

Map 3: Slope map of the area  
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Map 4: Location of landslides on the map. Debris flow and rock fall paths are shown by  

the black lines  

  

  

Map 5: Landslide Risk map of the area  

Land Use: Agriculture & Livestock The land use in the area includes:  
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Cultivation of subsistence crops e.g. maize, beans, millet, vegetables, sugar cane and fruits  

Cultivation of coffee as a main cash crop  

Settlement  

Exotic trees on the slopes of the hills  

Livestock and pasture  

 The top soil on the newly cultivated areas of the slopes is fertile, whereas the eroded areas and 

those that have been affected by landslides are rocky and not fertile. However, areas covered 

by old landslide debris are very fertile. It also forms a relatively flat ground on which locals 

build their homesteads. The landcover on the slopes has been depleted for cultivation, leaving 

it very susceptible to soil erosion and landslides.  

Approx. 0.7 acres of maize, vegetables and some tree stems, a few years old, were destroyed 

by the mud and debris/rock falls. Cows, goats, sheep and cats were not affected.  

Buildings: One house with common household property in one homestead was buried together 

with four persons by landslide.  

Water Resources: The stream natural water at the lower end of the rivers in the affected area 

suffered siltation.  

Mitigation Measures  

The mitigation measures are proposed as follows: Planting of deep rooted trees on steep slopes 

Discouraging cultivation on steep slopes, Discouraging settlement on steep slopes, Stop 

vegetation clearing, Putting up of soil conservation structures, Constructing support structures 

on vulnerable areas, Encouraging agro-forestry in the area, The hill slopes should be zoned and 

the steep areas should be vacated, Residents of the area to be moved to less steep areas, Plant 

trees on the steep slopes, Introduce bee keeping in order to motivate residents to participate in 

an     income generating activity and Educational seminars on public awareness about land use 

and zonation.  

Conclusion and Recommendation  

The disaster was as a result of regolith slump facilitated by steep slope and infiltrating water in 

to the deep weathering regolith (Figs. 1 - 8).  

Landslides are natural phenomena whose causative factors have substantial human 

contribution.  

In order to avoid such Geo-environmental hazards in future, there is need to map and identify 

(Patwardhan, 1999): The slopes in the study area which are susceptible to landslides; and much 

effort is needed from all stakeholders in conserving the slopes. The main triggering factors of 

the landslides are over saturation of water in the soil due to heavy downpour, depletion of 

vegetation on the steep slopes and other human activity • The western slopes of Kapchorua 

ridge is very unstable and not fit for human settlement  

 From the observations made, it is therefore recommended that:  
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i. There should be no settlement on the steep slopes in the area, ii. There should be no 

cultivation on the steep slopes, iii. Reforestation of the entire western slopes of Kapchorua 

ridge is necessary in order to restore slope stability, iv. The residents living on steep slopes 

should be relocated to safer ground, v. Soil conservation structures should be constructed in 

the area, and vi. Sensitization of the local communities should be done through seminars and 

workshops  
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Abstract  

Blasting is one of the most economical production excavation method in hard rock mines. Few 

studies about blasting fragmentation exist due to lack of reliable fragmentation data. Many 

researchers have attempted to predict blasting fragmentation using the Kuz-rams model, an 

empirical fragmentation model suggested by Cunningham. This investigation is to relate the 

blasting parameters such as the drill hole diameter, the burden, spacing, charge length and 

explosive weight to the fragmentation size distribution in order to obtain controlled 

fragmentation blasting. 

This investigation is to relate the blasting parameters such as the drill hole diameter, the burden, 

spacing, charge length and explosive weight to the fragmentation size distribution in order to 

obtain controlled fragmentation blasting. The investigation further studied the final profile of 

the excavated wall and adopted a presplitting blasting techniques to produce a smooth stable 

wall which reduced dilution of the limestone muck piles. Blasting data from the Bissel quarry 

was analyzed. It was observed that 16.25% of the blasted material used to be retained on the 

mesh hence accounted as boulders.  The best blasting parameters for the quarry were defined 

and by application of researchers empirical models and the developed blasting design model, 

the amount of material retained on the mesh were reduced from 16.25% to 0.65%.                               

This was a clear indication that application of these parameters can be used to solve the issue 

of large boulders currently experienced at the Bissel Quarry leading to required size reduction 

and avoiding secondary blasting which is costly in blasting.  

Keywords: Blasting, Kuz-rams model, blasting parameters, presplitting  

Introduction  

Rock fragmentation design models play a key role in the evaluation of efficiency and 

productivity of quarry blasting. Regular assessment of rock fragmentation is needed to control 

it. If rock fragmentation is not controlled, it can increase production cost and delay the 

quarrying process due to unnecessary secondary blasting or crushing. Therefore, blasting 

design should take into account the findings of rock fragmentation assessment to cut down the 

mining cost and shorten the work time. Drilling and blasting cost in open pit mines represent 
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15-20% of the total mining cost. Apart from the direct costs, blasting efficiency also influences 

down the line mining costs. 

Firing pattern that provides a pathway for the detonation wave of initiation for the explosive 

charged in the holes. Several models have been developed for the prediction of fragment size 

distributions from specific blast designs. Kuz-Ram and adapted the Rosin–Rammler model 

were chosen for these research work due to the following reasons: Kuz-Ram is the most 

commonly used models in industrial applications, The data required as input for these models 

are easier to gather, The adopted Rosin–Rammler model was used to predict the fraction of 

materials retained on the screen 

Objective 

The objective of this research was to define the main blasting parameters values in order to 

obtain Optimal fragmentation after blasting, improving limestone productivity and improving 

the stability of the excavated walls at the quarry. 

Overview 

The Kuznetsov Equation 

The amount of breakage that occurs with a known amount of explosive energy can be estimated 

using the Kuznets’s equation. The original question, developed by kuznetsov (1978), was 

modified by Cunningham (1987) for ANFO base explosive. 

  633.0167.08.0 /115 ANFOEm SQAKX  ……………………… (1) 

Where Xm  is the mean fragmentation size (cm).  A the rock factor (or blastability index)   , K 

the powder factor or specific charge (kg of explosive/m3 of rock),  QE the mass of explosive 

being used (kg), SANFO the relative weight strength of the explosive relative to ANFO 

The blastability index is calculated from an equation originally developed by Lilly (1986). It is 

used to modify the average fragmentation base on the rock type and blast direction. 

                                   A=0.06(RMD + JF+ RDI+ HF)…………………………………. (2) 

   Where A is the blastability index 

    RMD the rock mass description, JF the joint factor, RDI the rock density index,   HF the 

hardness factor 

These factors are calculated from geological data such as; in-situ, block size, jointing spacing, 

joint orientation, and rock specific gravity, young’s modulus unconfined compressive strength 

etc. 

Powder factor or specific charge is the mass of the explosive being used (kg) to break a cubic 

meter volume of rock.         K=QE/ VO ………………………………………….. (3) 

    Where      QE is the mass of explosive being used (kg),V0 the rock volume (m3) broken per 

blast hole 

                      VO = burden (B)* spacing (S) * bench height (H) 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

167 
 

The Rosin & Rammler Equation 

The size distribution of the material is calculated from the Rosin & Rammler question 

especially in mineral processing are (Rosin& Rammler 1933) 

  n
cxx

ey
/

1100


  ……………………………………….. (4) 

Where Y is the percentage of the material less than the size X (%) X diameter of fragment (cm) 

   XC the characteristic size (cm)  n the Rosin & Rammler exponent  e   the base of natural 

logarithm 

since the kuznetsov formula gives the screen size Xm  for which 50% of the material would 

pass,  the characteristic size is calculated from the average size for use in the Rosin & Rammler 

equation by substituting  X=Xm  and Y = 0.5 into Equation 4 one find that  
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Average particle size of the material obtained from a blasting operation is not enough 

information explaining the efficiency of the operation. Uniform particle size distribution is an 

important parameter that has to be considered. 

The adapted Rosin–Rammler equation  

R m =exp
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0693 ………………………………… (6) 

Where R m =mass fraction retained on screen opening – boulders, X =screen opening; 

n=uniformity index, usually between 0.7 and 2.The uniformity coefficient is calculated by 

Cunningham (1987), established the applicable uniformity taking into consideration the impact 

of such factors as: blast geometry, hole diameter, burden, spacing, hole lengths and drilling 

accuracy. The exponent n for the Rosin % Rammler equation is estimated as follows 
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    Where B is the blasting burden (m)  S, the blast hole spacing (m) W, the standard deviation 

of drilling accuracy (m) D, the blast hole diameter (mm) L, the total charge length (m)  H, the 

bench height (m). 

Data Collection 

Data for the research work were obtained from the Bissel quarry of the East African Portland 

Cement Company Limited (EAPCC). They were acquired through field measurements and 

extraction from the geological files and documents from the mine. The data include the 
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geometric blast design and explosive data of the lasts studied and rock parameters of the pits 

where the study was conducted.  

Table 1: Rock and Explosive Parameters at Bissel Quarry 

Parameter Value 

Bulk density (tonnes/m3)  2.51 

Volume of blasted rock per drill hole (m3) 165 

Nature of Blasted face Highly rugged 

Average quantity per hole (kg/hole)  57 

Powder factor (kg/m3)  0.3 varies 

Loading density (kg/m)  9.5 

Average charge length (m)  7.0 

Stemming (m) 4.0 

Base charge height (m) 1.0 

Column charge height (m) 6.0 

(S)Relative weight strength of explosives  (ANFO)  100 

Fly rock factor 1 for normal blasting  

 

Table 2: Geometric Blast Parameters 

Parameter  Value 

Spacing (m)  3.0 

Bench height (m)  10.0 

Burden (m)  3.0 

Average hole depth (m)  11.0 

Hole diameter (mm)  150.0 

Average final stemming height (m)  4.0 

Drilling deviation(m) 0.015 

Average sub drill length (m)  1.0 

Blasting pattern  rectangular 

 

Results and Discussion 
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Rock fragmentation prediction using collected data 

After the data were gathered, the geometric, explosive and rock parameters were used for the 

prediction of the fragmentation output for each of the blasts considered. The prediction was 

done using the Kuz-Ram and adapted the Rosin–Rammler model using excel Calculator model. 

       Volume of boulder produced per hole =volume of rock blasted per hole x % of boulders 

produced 

     165x0.1625=26.81m³, Tonnage of large boulders= volume of total boulders x bulk density 

      26.81x2.51=57.65 tonnes per hole 

Total tonnage of boulders per round of blast=Tonnage of large boulders x number of holes 

57.65x20=1152.94tonnes per round. 

The results of the model calculator are shown in fig 5.1, 5.2 with the parameters in red 

representing the calculated values while the rest are the values entered to the calculator to 

generate the desired parameters based from Kuz ram and Rosin Rammler empirical models.  

Design parameters calculations 

Burden (B)   a) Using Scott and cocker, 1996 formula, B = 19.7 × d 0.79     = 19.7× 0.1500.79 = 

4.4m 

Where; d = diameter of blast hole in meters 

Also according to Wesley L. Bender burden should be 24 to 36 times of the explosive diameter. 

Hence, B = (24+36) x 0.150/2 = 4.3m: approximately 4m. 

From the above calculations, the influence of the blasthole diameter on determining the burden 

size can be noted. From research, it has been noted that the increase in the blasthole diameter 

will result to increase in the burden size. This can translate to an increase in blasting related 

problems like fly rocks, vibration and fragmentation hence the need to analyze the blast well 

for effective production.  

Spacing (E) 

From the mathematical model used to calculate burden, we have obtained a burden of 3m 

According to Wesley L. Bender, Spacing = (1.0 to 2.0) times the burden,  

Therefore 1.0x 4m    =4m 

Stemming (h o ) 

          According to Wesley L. Bender, h o = 0.3×Bench height = 0.3×12 (sub drill included) 

=3.6m    

Sub drilling (u)  

Konya and Walter, 1990 defined sub drill as,   u=0.3×burden =0.3×4 =1.2 m  
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Explosive charge length (l) 

    l = Blast hole length +sub drill– stemming length (Konya and Walter, 1990). 

= 10m – 3.3m+1.2m = 7.9mapproximate 8 m 

 QE the mass of explosive being used (kg) 

                                                        QE=volume x density 

      QE = 𝜋𝑟2h x 840kg/m3 

=  𝜋(
150

1000𝑥2
)2x8m x 840kg/m3 

= 118.8𝑘𝑔 

Prediction of blast fragments using defined blast design parameters 

By using the developed excel model to predict the mean fragment, the uniformity index and 

fraction of material retained as boulders. From the parameters calculated using other 

researchers’ empirical formulas it was observed that their application in prediction of the mean 

fragment yielded a mean of 28.35cm with a lower percentage material retained of 0.649%. This 

is a great improvement compared to the parameters already in use at the quarry. 

Figure 5.1: shows blast hole parameters currently in use at Bissel quarry. It can be seen that the 

mean fragment produced from the quarry blast were 45.15 cm, the percentage of material 

retained on the crusher were 16.25%. This percentage is equivalent to 1,152.94 tonnes per 

round of 20 blast holes. The crusher gape of the quarry is 80cm. It means that 16.25% of the 

blasted limestone were larger in size than the crusher gape. This is an indication of the presence 

of large boulders observed currently at the quarry.  

Figure 5.2 show the blast hole parameters prediction defined for use at Bissel quarry. From the 

parameters calculated using other researchers’ empirical formulas it was observed that their 

application in prediction of the mean fragment and material retained yielded a mean of 28.35cm 

with a lower percentage material retained of 0.649%. This is a great improvement compared to 

the current parameters in use at the quarry. This implies that the ore will be highly fragmented 

with good top size which is less size than the crushers gape and hence an insignificant boulder 

would be produced per blast.  

In order to achieve the best possible profile for the final excavated wall presplitting technique 

this research recommended its use in Limestone mines. This involves the drilling of closely 

spaced holes at the planned excavation perimeter which are lightly loaded with explosive in 

order to generate an appropriate borehole pressure 

Conclusion and Recommendations 

Kuz Ram and Rosin Rammler being empirical models, which infers finer fragmentation from 

higher energy input, it is more about guidance rather than accuracy. The results obtained remain 

a starting point to give an overview of what is expected of an adjustment to a preexisting blast 

design. 

It can therefore act as a datum for evaluating different designs, investigating the effect of 

changing certain variables and predicting the size distribution to be produced by the design.  



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

171 
 

Furthermore, the simplicity of the model and the relative ease of gathering the data required to 

serve as feed to the model remains a major advantage of the model and putting it on the 

forefront of fragmentation prediction models. A general overview of results from various 

designs can also be examined using this simple model. The most important function of Kuz–

Ram is to guide the blasting engineer in thinking through the effect of various parameters when 

attempting to improve blasting effects. 

By using the developed excel model calculator which adopted both Kuz ram and Rosin 

Rammler models, the larger boulders being produced at the Limestone quarry can be 

significantly reduced. The model calculator is effective and the values can be adjusted to suit 

the desired bench height requirement of even other Limestone quarries.  

Presplitting was suggested in order to obtain a better profile after each blast. The advantage of 

this method over others is that it can employ the same diameter hole used for production 

drilling. 
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 Figure 1: Blast Hole Parameters Prediction for Use at Bissel Quarry 
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Abstract 

The use of unsafe water has been the primary cause of diarrhea, the main child- Mortality 

contributor causing 1 in every 10-child deaths (WHO, 2009), yet 58% of diarrhea cases can be 

averted through safe-drinking water, sanitation and hygiene (WHO, 2014). Use of chlorine 

treatment reduces diarrhea risk by 40% for regular users. Evidence Action is implementing a 

community-based “Dispensers for Safe Water (DSW)” program aiming at improving 

community access to safe drinking water by installing chlorine dispensers at communal water 

points in rural areas. The installed free chlorine dispensers currently provide 4.7 million people 

across Kenya, Uganda, and Malawi with access to quality household safe drinking water. This 

study utilized a cross-sectional design with multi-stage stratified sampling techniques to assess 

chlorine adoption among communities in Kenya, Uganda, and Malawi. The sample consisted 

of 73,513 households and 8,319 water points across three countries. Two-stage sampling 

technique was used to select water points and households to be visited; stratified sampling 

method where Uganda, Malawi, and Kenya were treated as strata and used a simple random 

sampling method to select 1.5% water points within each stratum. The simple random sampling 

method was used to select eight households per water point that were visited every two months 

to assess; dispenser hardware functionality, community Chlorine adoption rates and availability 

of chlorine. Results indicated that; female respondents from Uganda and Malawi were 

respectively 4.3% and 3.7% more likely to chlorinate their water. Educated households were 

18% more likely to use chlorinated water than the uneducated. Households with children under 

5 years were more likely to chlorinate their water in Kenya and Uganda, unlike in Malawi 

(p=0.001). Furthermore, community knowledge about the chlorine dispensers and other water 

treatments methods contributed significantly (p<0.001) to a household using chlorine across 

the three countries. In Kenya, households that attended Village Community Sensitization 

forums were 3.2% more likely to treat their water, while in Uganda and Malawi, households 

who attended Community Education Meetings were 2.5% and 7.0% respectively more likely 

to chlorinate their water, unlike in Kenya. Community members who heard from promoters 

(within 30 days) were 32% in Kenya and 89% in Malawi more likely to chlorinate their water. 

Rural community adoption of chlorine safe water treatment is associated with gender, 

education level, community dispenser knowledge, social clubs attendance and access to 

promoters. Future programs need to prioritize increasing Community’s knowledge and skills 

of chlorine water treatment mechanism through strengthening community Promoter model, 

extending water treatment education to children ensuring adequate Chlorine supply chain and 

leveraging on call centers/ text message as communication channels. 

Keywords: Dispenser, Chlorine, Mortality, Promoters, Treatment, Logi 

 

Introduction 
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Although access to safe drinking water, sanitation, and good hygiene are fundamental to health, 

survival, growth, and development; over 1.1 billion people globally do not have access to safe 

water sources. It is estimated that 3.4 million people annually die globally as a result of water-

related diseases hence a leading cause of morbidity and mortality. Waterborne diseases are 

characterized by diarrhea which involves excessive stooling, often resulting in dehydration and 

possibly death. Diarrheal disease accounts for about 4.1% of the total daily global disease 

burden and causes about 1.8 million deaths every year. According (WHO, 2014). 

Worldwide, about 780 million people lack access to improved water sources; 66% of the 

affected live in rural areas where the cost of delivering safe water is high (WHO/UNICEF, 

2012). Often, rural inhabitants are underserved with water projects and therefore resort to using 

water from doubtful sources. Most of community water catchment sites are not usually fenced 

making them prone to animal and human contamination (Bodzewan, 2014). Even protected 

wells and communal standpipes fail to deliver safe drinking water in areas with poor sanitation 

due to feacal infusion contamination. Additionally, rural communities lack trained personnel 

to carry out health education on the dangers of water-borne diseases. 

Water treatment plays an important role in improving the livelihoods of community members 

by reducing waterborne diseases and mortality rates especially among children under 5 years. 

A report by WHO (2014) indicated that 58% of the diarrhea cases can be averted through safe-

drinking water, sanitation, and hygiene. A number of water treatment methods have been 

promoted amongst rural households including sedimentation, filtration, disinfection and 

boiling with different success levels. Historically, water disinfection for the inactivation of 

waterborne pathogens using chlorine was a preserve for big water supply projects which are 

usually biased to urban centers. Studies have shown that water treatment using chlorine reduces 

diarrhea risk by 40% for regular users (Arnold & Colford, 2007). Chlorine residuals prevent 

water from recontamination up to 72 hours which otherwise would have led to microbial 

infiltration. 

Over time, studies by Evidence Action have proved that water chlorination can be a relatively 

simple and cost-effective process capable of enabling rural communities to access safe drinking 

water. The Dispensers for Safe Water (DSW) program provides free chlorine at the water point 

with an aim of reducing diarrhea rate in children. The program ensures improved access to safe 

drinking water to community members by installing chlorine dispensers at communal water 

points in rural areas. Currently, installed chlorine dispensers provide 4.7 million people across 

Kenya, Uganda, and Malawi with access to safe drinking water. Communities with access to a 

chlorine dispenser are able to improve the microbiologic quality of their household drinking 

water by dosing with dilute sodium hypochlorite (chlorine) (treatment at the point of use). The 

program utilizes a model that incorporates community-based promoters responsible for 

maintaining the dispersers as well as community sensitization for increased adoption.  

Different studies provide evidence for the Dispenser for Safe Water approach in treating water 

at the point of use. Cochrane Review (2013) evaluated water interventions at point-of-use as 

well as more traditional water source improvements and concluded that such interventions are 

more effective in reducing episodes of diarrhea than interventions at the source. According to 

Arnold and Colford (2007), the point of use of chlorine drinking water treatment reduces the 

risk of childhood diarrhea by 40% among users. Additionally, a review by the International 

Initiative for Impact Evaluation (2012) using meta-analysis established that point-of-use water 

quality interventions are highly effective than water supply or source treatment in reducing 

diarrhea.  
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Although point-of-use water quality interventions are highly effective than water supply or 

source treatment in reducing diarrhea, such is only attainable if high adoption rates are 

maintained. Although chlorine dispenser has a much higher adoption rate compared to other 

treatment options,1 Evidence Actions’ DSW program data indicates varying adoption2 rates 

averaging at 36% for Kenya, 57% in Uganda and 76% in Malawi as indicated in figure 1. 

Despite the underlying benefits of eliminating microbial pathogens through water chlorination, 

continuous provision of chlorine and maintenance of dispensers, experiential program data 

shows varying success levels over time and across countries. This paper aims at informing the 

program implementing team on country-specific factors that influence community uptake of 

chlorine. Additionally, the paper contributes to the existing body of literature on the 

effectiveness of various water treatment methods.   

This study aimed at assessing the use of chlorine dispensers for water treatment among rural 

communities in Kenya, Malawi, and Uganda. Specifically, the study intended to assess the 

adoption rate of chlorine dispensers for water treatment among the rural communities in the 

target areas in Kenya, Uganda, and Malawi and, identify the factors influencing the adoption 

of chlorine for water treatment among rural communities in Kenya Uganda and Malawi.  

Methodology  

Study design and sampling 

The study adopted a repeated cross-sectional design and a stratified sampling technique. The 

study uses program monitoring data collected bi-monthly between January 2013 and February 

2017. Each country; Kenya, Uganda, and Malawi formed a stratum. During every monitoring 

period, simple random sampling was used to select 1.5% of all water points fitted with a 

chlorine dispenser from each stratum. From each water point sampled, a promoter3 survey was 

conducted as well as a spot check was conducted to assess dispenser hardware functionality 

and water point use. Eight households collecting water from each sampled water point were 

randomly selected to assess chlorine adoption. Overall 8,319 water points and promoters as 

well as 73,513 households were interviewed across and Kenya, Uganda and Malawi during the 

monitoring period. 

Table 1: Sample Description  

 Kenya Uganda Malawi 

Time period Apr 2013 – Jan 2017 Aug 2013 – Jan 2017 Jun 2014 – Jan 2017 

No. of Households interviewed   49,202 16,768 7,543 

No. of water points visited 5,713 1,798 808 

Note: Some of the water points  were  visited more than once in the different year of evaluation  

                                                           
1 Arnold, B. F.; Colford, J. M., Treating water with chlorine at point-of-use to improve water quality and reduce 

child diarrhoea in developing countries: A systematic review and meta-analysis. The American Journal of 

Tropical Medicine and Hygiene 76, (2), 354-364 

2 Adoption is the proportion of households whose drinking water tested positive for chlorine 
3 A promoter is volunteer responsible for filling chlorine in the dispenser and sensitizing the community to 

chlorinate their drinking water 
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Study variables 

The dependent variable in the econometric model was chlorine adoption depicted by presence 

or absence of total chlorine residual (TCR) in sampled water. Powder DPD (N, N-

diethylparaphrnylenediamine) reagent causes the water turn pink color upon reacting with 

chlorine. The variable was coded as 0 when a household tested negative (absence) for chlorine 

residual and 1 for household testing positive (presence) for chlorine residual. Other variables  

to be included in the model were selected based on  a detailed literature review and bivariate 

association analysis of the explanatory variables with dependent variable using a chi-square 

test4. Independent variables were drawn from household characteristics, water treatment 

options, promoter engagement with community members, promoter characteristics and 

chlorine dispenser hardware status. The variables were a mixture of continuous and categorical 

variables5. Dummy variables6 were created for categorical variables with more than 2 levels.  

Household characteristics included the gender and education level of the household member 

who is responsible for collecting household water and household size. A household wealth 

index7 was also calculated as a proxy of the household economic status.  Education level was 

coded 1 if the member had at least attained primary education while literacy of the household 

head was coded as 1 if the member was able to read a newspaper and 0 for not able to read. 

Primary sources of information on water treatment included promoter, community health 

worker, radio, neighbors/relatives, school, church and village elder. Since this was 

a nominal variables with more than two categories we set up dummy variables with promoter 

as the reference. Households with children responsible for water collection were assumed less 

likely to have treated their water with chlorine. Knowledge about dispenser and the benefit of 

consuming safe water is also important in understanding community dispenser use.  

Knowledge was generated as a score including several variables like use of water points with 

an installed chlorine dispenser; whether households treated  water or not;  whether households 

knew the benefits of drinking chlorinated water;  action taken by the household when a 

dispenser is found empty; households knowledge on the chlorine dosage required to treat 

20litre jerican of water; household knowledge of the correct wait time before using chlorinated 

water after chlorinating the water and household knowledge on correct steps when using 

chlorine dispenser to assess community knowledge of the dispenser. 

Community members who interact with promoters more frequently are more likely to adopt 

chlorine. Household participation in village community sensitization community education 

meeting meetings were assumed to likely adopt chlorine. The gender, education level and use 

of chlorine dispenser by the promoter were also considered key determinants of community 

chlorine adoption. Having functional chlorine dispensers would increase the likelihood of 

                                                           
4 Chi-square test is used to determine relationship between two categorical variables e.g. adoption (Positive or 

negative) and gender.  

5 Continuous variable is a variable with infinite number of possible values e.g. age in years. Categorical variable 

is a variable with finite number of categories/distinct groups e.g. gender  

6 Dummy variable takes the value of 0 or 1  

7 Household wealth index was constructed using principal component analysis as suggested by: Seema.V & 

Lilani K (2006). Constructing socio-economic status indices: how to use principal component analysis. Health 

Policy and Planning, 21:  459-468 

http://www.restore.ac.uk/srme/www/fac/soc/wie/research-new/srme/glossary/indexf9bc.html?selectedLetter=N#nominal


Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

177 
 

chlorination by the community. In addition to functionality, the program’s chlorine supply 

chain should be efficient ensuring that dispensers have a sufficient supply of chlorine the 

monitoring team checks if there is chlorine in the dispenser tank during unannounced visits to 

the dispenser.  

Model specification and analysis 

Principal Component Analysis (PCA) were used to compute the household wealth index and 

data reduction method to determine the weighted linear combination of variables. Key variables 

used for calculation of wealth index included ownership of a mobile phone, radio, livestock 

(sheep/goat and cattle) and materials making the house walls, roof and floor. Bivariate analysis 

of independent variables and total chlorine adoption rates was done through comparing means 

for continuous variables and cross-tabulation of categorical variables to check variables 

distribution. A multiple logistic regression model was used to identify factors influencing 

chlorine adoption.  

 

where (𝑥1, 𝑥2, … . , 𝑥𝑘) are the independent variables, and (𝛽0, 𝛽1, … . , 𝛽𝑘) are regression 

coefficients of independent variables. 𝑝 is the proportion testing positive for chlorine residual 

and 1 − 𝑝 is the proportion testing negative for chlorine residual.  Marginal effects were 

calculated to quantify the contribution of one independent variable to adoption when 

controlling for other variables in the model and statistical significance of 10% was used. 

Variables collinearity and confounding variables were explored before fitting the model using 

the Pearson correlation for continuous variables and tetrachoric correlation for binary variables. 

Highly correlated variables (p>=0.8) were omitted in the model while those with a small count 

were either left out of the model or interacted with other variables.  

Logistic regression predicted probability formula and Excel Solver were used to achieve the 

second objective of optimization adoption. All coefficients of independent variables were used 

in the formula. Required levels of variables which were statistically significant and can be 

controlled by the program team were then determined. Levels of independent variables were 

determined simultaneously. The predicted probability formula is as follows; 

 

where 𝑃𝑟 𝑃𝑟 (𝑦 = 1)  is the chlorine adoption probabilities predicted by the fitted model. 

(𝑥1, 𝑥2, … . , 𝑥𝑘) are the levels of independent variables; mean values of independent variables 

in the study data were used. (𝛽0, 𝛽1, … . , 𝛽𝑘) are the regression coefficient of independent 

variable obtained from the regression model. Excel Solver: Constraints of identified variables 

used were greater than or equal to zero and less than or equal to one; 0 ≤ 𝑥1 ≤ 1. The minimum 

chlorine adoption rates used were adoption targets for 2017; 55% in Kenya, 65% in Uganda 

and 70% in Malawi.  This will give the minimum levels of input needed that will result in 2017 

target adoption rates. 

Study Results 

Background Characteristics  
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Study results show that majority of respondents were male and over 72% had attained at least 

primary education across all the three countries, while only 44% of households in Uganda could 

read. Uganda had the highest household size (5.8) while Malawi (4.7) registered the lowest. 

Assessment of time taken to fetch water revealed that households in Malawi had the highest 

proximity to the water source. On average, it took a household member about eight minutes to 

fetch water in Malawi compared to 18 minutes in Uganda. There more Children under five 

years in Uganda (1.0 Children) and more Children in Uganda (17%) fetched water from the 

water source. 

Dispenser for Safe Water Project uses rural based promoters to sensitize community to 

chlorinate their water. In terms of Promoters, in Kenya and Malawi, promoters were mostly 

women compared to Uganda. At least 9 in 10 promoters across countries had attained at least 

primary education. More promoters in Malawi treated their water with Chlorine than any other 

country.  In terms of hardware of the dispensers, less dispensers in Malawi had hardware 

problems (1%) and this is because the program had just started and most dispensers had just 

been installed. 

Table 1: Distribution of Study Background Characteristics by country countries 

Characteristic  Kenya Uganda Malawi 

Household can read  74% 44% 83% 

Gender of respondent_1= male  91% 84% 95% 

Respondent attained primary school  86% 72% 82% 

Children mainly collecting water  8% 17% 5% 

Dispenser with hardware problems  20% 19% 1% 

Time taken to draw water 15 18 8 

Source of information about 

chlorination 

CHW 7% 6% 79% 

Radio 11% 26% 7% 

Neighbor/Relative  22% 34% 2% 

Promoter 50% 34% 12% 

Participation in sensitization forums  32% 35% 68% 

Household size  5.1 5.8 4.7 

Average No. of children <5 yrs 0.7 1.0 0.7 

Engaged a promoter in the last 30 days 28% 46% 59% 

Proportion of female promoter  72% 46% 79% 

Proportion of promoter with at least primary education 95% 85% 92% 

Proportion of promoters treating water 61% 75% 82% 

Source: Evidence Action, 2018 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

179 
 

Trend analysis of adoption rate of chlorine dispensers for water treatment  

The study thought to establish the adoption rates over the years across countries. For the 

purpose of this study, adoption is measured as the proportion of households whose drinking 

water tests positive for chlorine. The figure 1 shows that Evidence Actions’ DSW data from 

2015 to 2017 indicates varying adoption rates in Kenya, Malawi, and Uganda. There have been 

fluctuating chlorine adoption rates averaging at 36% for Kenya, 57% in Uganda and 76% in 

Malawi. In Malawi the program has experienced government and chlorine is obtained through 

health centres unlike other countries. Adoption was also influenced by dispenser emptiness, 

promoter interaction with households and hardware issues.   

 Figure 1: Chlorine adoption trend from January 2015 to February 2017 

Source: Dispenser for Safe Water Program progress data, Evidence Action, 2017 

Factors affecting chlorine adoption 

The multiple logistic regression analysis show the model is a best fit and explains adoption 

(Kenya: chi-square =6309, df=27, p<.001, Uganda: chi square=1933, df=25, p<.001 and 

Malawi: chi square=2125, df=23, p<.001). This indicates that the independent variables tested 

as part of the study significantly explained variation in chlorine adoption rates in the sampled 

communities. The model accurately predicts chlorine adoption probabilities in all three 

counties. In Kenya, it predicts community chlorine adoption at 49% which is close to the actual 

chlorine adoption rate of 46%. In Uganda predicted adoption was 59% and in Malawi 81%. 

Both were close to their actual adoption rates of 55% and 80% respectively. Overall, the 

accuracy of the model was 71% in Kenya, 73% in Uganda and 87% in Malawi. This indicates 

a good model given that it is above the required cut-off of 50%. Table 2 shows logistic 

regression marginal effects and their significance level for each of the independent variables.  

Household characteristics  

The study indicated that gender of the household member collecting the water or the most 

knowledgeable person on water treatment is a significant influencer of chlorine adoption in 

Uganda (p<0.01) and Malawi (p=0.004). Specifically, female respondents were 4.3% and 3.7% 

more likely to chlorinate their water in Uganda and Malawi respectively compared to their male 

counterparts. This is perhaps due to the fact that women’s primary responsibility is childcare.  
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Literacy level of the household head was significant in predicting adoption rates in Uganda and 

Malawi at 10% significance level. The findings of this study suggested an 18% likelihood of a 

household treating its water for drinking in Uganda if the person responsible of collecting water 

attains at least primary education. Although household size was not significant, the study 

findings established that household with children under 5 years were more likely to chlorinate 

their water in Kenya and Uganda and less likely to chlorinate in Malawi. In Malawi, adoption 

seemed to decrease with increasing number of children aged below 5 years in a household, 

each additional child cause adoption to reduce to by 2% (p=0.001)   

 

Figure 2: Proportion of households with female members collecting/treating water and gender 

of community dispenser promoters 

Source: Dispenser for Safe Water Program progress data, Evidence Action, 2018 

Water treatment  

The most commonly mentioned sources of information on water treatment by household 

members were dispenser promoters, community health workers (CHW), radio, 

neighbors/relatives, schools, church and village elders. The Dispenser for Safe Water program 

uses promoters as their main point of contact, to encourage the community to use the dispenser. 

The analysis compared the effectiveness of other sources of information to the effectiveness of 

using promoter to deliver water treatment message to community promoter effective as far as 

community chlorine adoption is concerned.  

Results indicate that households in Kenya and Malawi that mentioned other sources of 

information different from dispenser promoters as their main source of information were less 

likely to treat their water with chlorine as compared to those that relied on the dispenser 

promoter for information on water treatment. This implies that community members are more 

likely to chlorinate their water if they received the information from promoters compared to 

other sources. For instance, 46% of households in Kenya and 80% of households in Malawi 

who mentioned CHW as their primary source of water treatment information were less likely 

to chlorinate their water as compared to 50% of households in Kenya and 84% of households 

in Malawi that accessed their information from dispenser promoters. The figure 3 further shows 

how knowledge dispenser use affected adoption. 
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In Uganda, the results were slightly different where households that got water treatment 

information from, Radio, neighbors, and relatives were more likely to use the chlorine 

dispenser as compared to those that accessed their information from a dispenser promoter. The 

Dispenser for Safe Water program has used the radio in the past in Uganda to encourage 

communities to use the dispenser and this is a likely factor in the differing results between 

Uganda and the other countries.  

Community knowledge about the chlorine dispenser (including correct dosage per 20 liters, 

correct duration waited before drinking water, correct procedure of operating the dispenser) 

and other water treatments methods contributed significantly (p<0.001) to a household using 

chlorine across the three countries. While holding other variables constant, a unit increase in 

community member’s knowledge on chlorine dispenser increased the likelihood of households 

using chlorine by 10%.  

 

Figure 3: Adoption and Knowledge on dispensers use in Kenya, Uganda and Malawi 

Source: Dispenser for Safe Water Program progress data, Evidence Action, 2018 

Age of the person collecting drinking water was also statistically significant in predicting 

chlorination. In Kenya and Uganda, households were 4.7% and 2.9% less likely to chlorinate 

their water whenever the water was fetched by a person younger than 18 years of age.  This 

negative effect was direr in Malawi where whenever a person below 18 years fetched the water, 

the household was 9.6% less likely to treat the water with chlorine in the dispenser.  

Community sensitization  

Results from this analysis show that community attendance of village community sensitization 

(VCS) and community education meetings (CEM) contributed significantly to chlorine 

adoption across all countries. Overall, VCS meeting was more effective in Kenya while CEM 

was more effective in Uganda and Malawi. In Kenya, households that attended VCS were 3.2% 

more likely to treat their water compared to those who did not attend. On the other hand, 

households who attended CEM meetings were 2.5% and 7.0% more likely to chlorinate their 

water in Uganda and Malawi compared to those who did not attend. The results were different 

in Kenya where community members who attended CEM were 3% less likely to chlorinate 

their water compared to those who did not attend. Good mobilization of the community to 

attend these meetings is, therefore, one of the ways that can be explored to increase the use of 

dispenser by the community. In addition, it would be good for teams in the different countries 

to share how they conduct specific meetings to improve on the effectiveness of the meeting in 
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getting the community to use the dispenser. Kenya team can share how they conduct VCS 

while Uganda and Malawi teams can share how they plan and conduct CEM.   

Promoter’s engagement with community members 

Households members were asked to state how often they had seen the promoter and how often 

the promoter had spoken to them about the dispenser. This is used to measure how accessible 

the promoter is, as well as his engagement with the community with respect to the chlorine 

dispenser.  Promoter interaction (either daily, weekly or monthly) with community members 

significantly (p<0.01) increased chlorine adoption in Kenya and Malawi. Community members 

who said that promoters had spoken to them within a period of 30 days were 32% in Kenya 

and 89% in Malawi more likely to chlorinate their water compared to those who had not heard 

from the promoter in the past 30 days. This is consistent with previous analyses that showed 

that community members who frequently interact with their promoter are more likely to 

chlorinate their water. Notably, promoter engagement with the community had the highest level 

of effect on community adoption among all influencers. 

Chlorine dispenser status 

The chlorine dispenser is installed in a strategic position near the water point for ease of access 

by the community members and to act as a physical reminder for households to treat their 

water. The placement of the dispenser near the water source is also strategic as it allows the 

community to continue with their water collection routine without changing in order to 

accommodate the dispenser technology. The study revealed that having chlorine present in the 

tank at all times contributed significantly and positively to chlorine usage by community 

members (p<0.01). In Malawi, households using dispensers with presence of chlorine during 

unannounced spot check visit were 47% more likely to chlorinate their water, while households 

were 23% in Kenya and 14% in Uganda more likely to treat their water in water sources where 

the dispenser had chlorine compared to those whose dispenser did not have chlorine. This 

indicates the need of the promoter refilling the dispenser as soon as community exhausts the 

chlorine in dispenser tank.  

Dispenser promoter characteristics 

This analysis also sought to establish whether the promoter’s gender, education level, and 

chlorine adoption affect community members’ chlorine adoption. Though water points with 

female promoter were likely to post lower adoption rates, the gender effect was only 

statistically significant (p=0.034) in Kenya with a small reduction margin of 1.3%. Promoters 

with at least some education (at least primary education) contributed positively to use of 

chlorine dispenser by community members in Malawi with a marginal effect of 4%. It is 

therefore important to select promoters with at least some primary education to allow them to 

communicate effectively with community members.   

The study also found a positive relationship between the promoter use of the dispenser and 

community adoption rates (p<0.01). The contribution was positive and ranges from 11% to 

17%. Specifically, households whose promoters were using chlorine in Uganda were 17% more 

likely to use chlorine to treat water compared to those whose promoters were not using chlorine.   

Results and Discussion 

This section details the discussion of findings from the study while relating it to the findings 

from other available literature. It also includes the conclusion and practical recommendations 
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intended to inform evidence-based decision making among program implementing teams, key 

decision makers and interested development partners. 

Table 4: Logistic regression results for each independent variables across countries  

Indicators Chlorine  Adoption 

Kenya  Uganda  Malawi  

Gender of community member (base=male) -0.0133 0.0433*** 0.0367** 

Education level of community member 0.0044 0.1767*** -0.0417 

Household head able to read newspaper  0.0127* -0.0072 -0.0213* 

Number of people per household  -0.0017 -0.0018 0.0013 

Number of children under 5 per household 0.0033 0.0059 -0.0205*** 

Source of information on water treatment (base=promoter) 

CHW -0.0391*** 0.0047 -0.0366*** 

Radio -0.0252*** 0.0583*** -0.0596*** 

My neighbors and relatives -0.0138* 0.0755*** -0.0421 

Schools in my area -0.0367***   

Church 0.0035   

Village elder or local government -0.122*** -0.0113  

Who collected water in the glass (child < 18 years) -0.0472*** -0.0293** -0.0957*** 

Community knowledge about chlorine dispenser 0.1003*** 0.0974*** 0.1029*** 

Attend village community sensitization 0.3219*** -0.0223* -0.019 

Attend community education meeting  -0.3041*** 0.0249* 0.0702*** 

Promoter engages the community in 30 days 0.3168*** -0.1538*** 0.8896*** 

Chlorine in the tank at the time of spot check 0.23*** 0.1363*** 0.4746*** 

Dispenser had problems at the time of spot check -0.0083 0.0711**  

Gender of the promoter(base=Male) -0.0132** -0.0083 0.0069 

Education level of the promoter -0.0007 -0.0149 0.0399*** 

Promoter chlorine adoption  0.1206*** 0.1749*** 0.1147*** 

Prob > chi2 0.000 0.000 0.000 

Classification accuracy 71% 73% 87% 

Number of observations 26,664 7,760 6,463 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, 
June 2020 

 

184 
 

Note: The values are average marginal effects (reflects the change in the probability of y=1 

given a unit change in x variables for continuous and the discrete change from the base level 

for actor levels. 

Asterisk indicates significance: ***p<0.01, ** p<0.05, * p<0.1.  

Discussion of findings  

The disparity in significance of various variables on chlorine adoption across the three 

countries could be due to differences in political, social, and economics aspects as well as 

program alignment to national WASH policies. The study indicated that the gender of the 

household member collecting water significantly impacted on chlorine adoption while 

household size did not have any impact on water chlorination among households. It is notable 

that higher proportions of females are engaged in water collection. This, therefore, implies that 

focus should be extended to sensitizing females in households on water chlorination to improve 

adoption.   

In terms of literacy, the ability to read a newspaper of the household head lowered the 

likelihood of chlorine adoption. The findings in Uganda and Malawi are in agreement with 

those of (Joshi & Amadi, 2013 & Ram et al, 2007) who indicated that there is no association 

between literacy and adoption of WASH practices.  However, households with more number 

of children under 5 years are less likely to chlorinate their water in Malawi. It is likely that 

communities in Malawi have accepted the notion that consumption of chlorinated water is 

harmful to human health especially among children (Botlagunta et al, 2015).   

The findings revealed that the households commonly received information on water treatment 

using chlorine dispensers from promoters, community health workers (CHW), radio and 

neighbors/relatives with schools, church and village elders being the least effective in 

encouraging chlorine use. The Dispenser for Safe Water program uses promoters as their main 

point of contact to encourage the community to use the dispenser and this has notably been 

proved to be a factor in improving adoption rates. Radio communication approach has also 

been used by the DSW program to encourage communities to use the dispensers. However, the 

use of radio as opposed to promoters is only effective for Uganda and not for Kenya and 

Malawi. Studies have established that promotion through word of mouth is perceived to be 

more credible than advertising in marketing literature including radio (Godes and Mayzlin, 

2004; Hung and Li, 2007). 

Results from this analysis showed that community participation in village community 

sensitization (VCS) and community education meetings (CEM) contributed significantly to 

chlorine adoption. Effective mobilization of the community to attend these meetings is, 

therefore, one of the ways that can be explored to increase the use of dispenser by the 

community. Increasing awareness through community meeting can be used to encourage more 

use of the dispensers with a more cost-effective means being reliance on promoters. 

Additionally, sharing on effective ways to conduct the VCS and CEMs across these countries 

may offer a learning experience on what can be done to improve on their effectiveness in 

promoting dispenser use among community members. Evidence shows that communal 

approaches that involve sensitization messages being passed to all community members are a 

more effective way of encouraging households to treat drinking water (Ahuja et al,2010).  

Chlorine dispensers are usually installed in a strategic position near water points to ease access 

for community members and to act as a physical reminder for households to treat their water. 
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Placement of the dispenser near the water source is also strategic as it allows the community 

to continue with their water collection routine without changing in order to accommodate the 

dispenser technology. Notwithstanding the conflicting findings, Uganda results indicate that 

the presence of chlorine in the tank at all times significantly contributes to chlorine use by 

community members. This underscores the need for the promoter to keep refilling the dispenser 

as soon as community exhausts the chlorine in dispenser tank. Given the possible significant 

impact of reduced hardware issues impacting on adoption as shown by results from Uganda, 

adoption rates among community members can be improved by ensuring proper dispenser 

functionality. 

This analysis also sought to establish whether the promoter’s gender, education level, and 

chlorine adoption affect community members’ chlorine adoption. Though water points with 

female promoter were likely to post lower adoption rates, the gender effect was only 

statistically significant in Kenya with a small reduction margin. In Malawi, promoters with at 

least primary education contributed positively to use of chlorine dispenser by community 

members. Hence, it is better to select an educated promoter, at least with primary education. 

Additionally, the ability of promoters to use dispensers themselves is also a significant factor 

in enhancing chlorine adoption. Promoters’ adoption was indicated to have a significant and 

positive effect of community adoption. It is therefore important to sensitize and motivate 

promoter to chlorinate their water. Further, frequent promoter-community interactions remain 

essential towards improving adoption rates among community members. The study has shown 

that interactions at whichever frequency within a month generally impacts chlorine adoption. 

Notably, promoter engagement with the community had the highest level of effect on 

community adoption among all influencers. This emphasizes the essence of having promoters 

within the community to continuously remind and engage community members in water 

treatment using chlorine dispensers. 

The major factors that statistically influenced adoption included that the program team may 

direct efforts and working strategies to achieve the targeted adoptions rates included; promoter 

interaction with community members; the presence of chlorine in the tank; promoter adoption 

rates and; Community knowledge on chlorine dispensers based on the detailed 2017 targets for 

chlorine adoption in Kenya (55%), Uganda (65%). Since the average chlorine adoption in 

Malawi is above the targeted average adoption, the current programs need to aim at maintaining 

or increasing the numbers of promoter interaction, the presence of chlorine in tank and 

promoter adoption.   

 Conclusion  

As per the program’s theory of change, consistent functional dispensers (non-empty rates, 

reduced hardware issues, minimal time to resolve an issue), knowledgeable community service 

assistants (CSAs), field officers (FOs) and promoters, regular and informed interactions 

between target population as well as promoter regarding safe water facilitated high chlorine 

adoption. Results from this analysis validated the findings from the randomized control trial 

that informed the program theory of change. Program efforts therefore need to re-direct 

strategies to the identified factors to increase their adoption, while taking into account the noted 

recommendations. 

Recommendations 
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Sensitization strategies should target more females and households with children below 5 years 

since they are likely to be more receptive to water treatment information.  There is need to 

extend water treatment education to children 

Promoters are the most effective model for enhancing community sensitization and increasing 

adoption. Strategies that use Radio are most effective when backed up with direct community 

sensitization which is most effective in behavior change through the use of a promoter. 

There is need to setup experience sharing platforms across countries to share their best practices 

and lessons which can be replicated elsewhere to influence adoption. 

The program in Uganda and Kenya needs to re-direct working strategies specifically on; 

increasing promoter interaction with community members; consistent dispenser tank refilling 

with chlorine; and further sensitize communities on chlorine dispensers 

Community members’ knowledge and skills on chlorine as a water treatment method should 

therefore be increased through sensitization and trainings.  

Program teams need to identify ways of encouraging the promoter to share messages and keep 

the dispenser full 

There is need to conduct regular feedback meetings with promoters on the results from their 

various communities regarding adoption to further increase their community engagement. 

The program may leverage on call centers to use text reminder to promoter to speak to 

community 

There is need to encourage promoter to speak more to community service assistants (CSAs) 

whenever they run out of chlorine, and encourage promoters to treat their water since they act 

as change agents in the communities. 

Share data with community service assistants (CSAs)regarding dispenser functionality and 

how it affects adoption, community dispensers found empty and non-functional and the time 

taken to resolve issues in order to influence adoption  
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Abstract 

Forest resources are faced with challenges that range from mismanagement, overutilization, 

conflicts and competing claims. Consequently, this has given rise to legislation and policy to 

protect forests. However, many governments in the developing countries have difficulties in 

implementing sustainable forest management (SFM). One of the strategies advocated to foster 

SFM is participatory forest management (PFM). The PFM approach has been practised 

formally in Kenya since 2005 when the Forests Act of 2005 came into force. The aim of this 

study was to assess PFM performance since the inception of three project areas (Nairotia, 

Nyangores and Olenguruone) in the Transmara Forest Block within the Mau forest complex, 

Kenya. The data and information ranged from reviews from field meetings and in-depth focus 

group discussion with Community Forest Associations (CFAs), Kenya Forest Service (KFS) 

officials and various key stakeholders. The results indicated that there are variations in results 

and progress towards PFM implementation in Kenya. While a number of activities had been 

carried out at each of the CFAs reviewed in the study, there was variation in terms of how the 

forest management agreements and plans were being implemented. In particular, the level of 

community and stakeholder participation, number of consultative meetings held and level of 

donor funding to facilitate participatory forest management plans (PFMP) development and 

project activities. A number of issues were also noted by CFAs as having been omitted in the 

management plans, specifically, benefit sharing. Absence of benefit sharing framework was 

cited often as a major drawback in PFM as it has constrained some of the anticipated benefits 

from forest activities. However, the community members indicated that there was improved 

awareness amongst them on the need to conserve the forest resources and controlled access to 

sustainable utilization of the forest resources.  

Key Words: Community, Sustainable, Participatory, Management plan, Forest Association 

Introduction  

Kenya´s forests have been managed under command and control beginning with the East Africa 

Forest regulations of 1902 which was later expanded into Forest Ordinance of 1911. The 

evolution saw the forest legislation undergo several amendments in 1941 to 1954 to capture 

the Constitutional changes in the then Kenya Colony. In 1964 further reviews resulted into the 

Forest Act Cap 385 which provided for establishment, control and acquisition of forests in 

independent Kenya.  

Communities participated in forestry matters as forest workers on a paid basis or as cultivators 

who were instrumental in the establishment of industrial plantations under the Shamba System 

(now PELIS – Plantation Establishment through Improved Livelihood System). The increased 

forest destruction in 1970s, 80s and 90s was mostly blamed on inappropriate and non-inclusive 

forest governance policy and legislation (Nurse and Edwards, 1993). There was a general trend 

of decline of forest land from 1990 to 2000 due to degazettement of forestland to open up areas 
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for agriculture especially in the Mau ecosystem (FAO, 2015). Consequently, in 2005 the 

Government of Kenya ratified a new Forests Act replacing Cap 385 (GOK, 2005). The act, 

generally referred to as the Forest Act 2005 introduced a new paradigm shift in forest 

management in Kenya. Under the Act, community participation is provided for through 

participatory forest management (PFM) as a major tool.  

According to section 46 (1) of the Forest Act, a member of a forest community may together 

with other members or persons resident in the same area register a community forest 

association (CFA) under the Society’s Act. According to section 46(2), an association 

registered under section (1) may apply to the Director of Forest Service for permission to 

participate in the conservation and management of a state forest or a local authority forest in 

accordance with the provisions of the Act (GoK, 2005). 

Forest management has been decentralized to include forest adjacent communities and other 

stakeholders in management through the introduction of PFM (Ameha et al. 2014). 

Participatory forest management is a process and an approach in which a group of local 

individuals exercise some control in the use of the local forests especially those that are found 

within their local communities. It includes activities of forestry enterprises and public forest 

services, which encourage and assist forestry activities at the community level. Other features 

of PFM entail the sharing of authority, responsibility, revenues and duties with the organization 

responsible for forest management (Ribot et al., 2006; Saarikoski et al., 2010). The PFM 

approach is often held out as the instrument of choice for effecting an inclusive and equitable 

forest management in gazetted forests. Significant investment has been made to operationalise 

PFM. Reliable information on performance of PFM in the field however is lacking. The 

anticipation is that the development and implementation of PFM in a forest area would, among 

others, result in the following (Agrawal et al., 2008; Hjortso, 2004; Somanathan et al., 2009); 

empowerment of marginalised groups through recognition of rights and responsibilities, 

stronger partnerships and alliances against external conservation threats, enhanced 

incorporation of scientific approaches to forest management, enhanced involvement of the 

forest adjacent communities and other stakeholders in forest conservation, minimization of 

conflicts with forest adjacent communities and other stakeholders through enhanced 

mechanisms for working together, creation of opportunities for local people and other 

stakeholders to contribute towards protection and rehabilitation of forest resources and hence 

share the costs of management and support of sustainable forest-based livelihoods in poor rural 

communities. 

Participatory Forest Management involves many stakeholders that have different roles and 

responsibilities (Somanathan et al., 2009). The main Stakeholders in Forest Management in 

Kenya are; Kenya Forest Service (KFS), Forest Adjacent Communities, Community Forest 

Associations (CFAs), Other Government Agencies (Local Authorities, Water, Agriculture, 

KWS, Regional Authorities, Wood Industry (pulp, paper, sawmills), Private Sector (lending 

institutions, tea estates) and Civil Society Organisations (CSO’s) and other Non-Governmental 

Organizations (NGOs). 

Government institutions led by KFS play regulatory and supervisory roles. The functions of 

CFAs is to formulate and implement forest programmes consistent with the traditional forest 

user rights of the community concerned in accordance with sustainable use criteria. It also 

assists the Service in enforcing the provisions of the Forest Act and any rules and regulations 

made pursuant thereto, in particular in relation to illegal harvesting of forest produce. The role 

of CSOs and other NGOs entail resource mobilization, lobbying and advocacy as well as 
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capacity building and community mobilization. The Private Sector on the other hand is 

involved in providing marketing outlets, technology development and transfer, financial and 

other resource mobilization and forest development (woodlots, forest estates). To ensure the 

continuity in effective forest management there is need to ensure the smooth operation of CFAs 

(Agevi et al., 2014; Ongugo et al. 2007).  

This paper documents findings of a study project on the transferable knowledge and insights 

arising from the implementation of activities in supporting participatory forest management 

(PFM) in Transmara forest block, Mau complex, Kenya for the last five years. The undertaking 

aimed at assessing the institutionalization and enhancement of PFM planning, development 

and implementation through the strengthening of three Community Forest Associations (CFAs) 

operating in the Transmara forest block. The three CFAs namely; Nairotia, Nyangores and 

Olenguruone signed Forest Management Agreements (FMA) with the KFS in 2014 to 

formalize working relations on forest co-management. This was to grant legal access and forest 

use rights to communities and assist in the long-term conservation of the forest, in tandem to 

the Forest Act 2005. Before this, their Participatory Forest Management Plans (PFMPs) were 

developed and officially launched in 2012. Towards this end the study assessed and 

documented the status of PFM planning and implementation using the experience of the three 

CFAs in order to synthesize the knowledge generated through project interventions by 

revealing the achievements, challenges and lessons learned.  

Attainment of the above would not only spur development of the forest sector but contribute 

towards attainment of Vision 2030. This justifies investment of significant resources by the 

government, KFS and other partners to adopt and operationalise PFM in Kenya. In order to 

enhance the effective investment of these funds, this review was undertaken to establish 

performance and generate recommendations for enhancing PFM effectiveness in the future.  

Methodology 

Study area 

The Mau Forest Complex is a montane forest in the Rift Valley region of Kenya covering an 

area of approximately 400,000 hectares (GOK, 2009). The forest is a vital resource to Kenya 

and the entire East African region and forms one of the five main water catchment areas in 

Kenya with the largest closed-canopy forest ecosystem in the country. The forest acts as a 

source of 12 major rivers running across Kenya (Were et al., 2014) that support settlements 

and livelihoods as well as key economic sectors across the country, including energy, tourism, 

agriculture and water supply.  

Despite the ecological and economic services provided by the Mau forest, massive degradation 

have occurred in recent years. In the last two decades, 25% of the forest has been converted to 

other non-forest land uses mainly through ill planned settlements, expansion of agricultural 

lands and illegal extraction of forest resources (GOK, 2009). Apart from the ecological impact, 

the destruction and deforestation of the Mau forest complex has had considerable economic 

implications for the Kenyan economy. In addition, the forest adjacent communities are 

experiencing unprecedented challenge of environmental degradation impacts and the 

corresponding socio-economic losses. For instance, a joint report by United Nations 

Environment Program (UNEP) and KFS showed that deforestation deprived Kenya’s economy 

KES 5.8 billion ($58 million) in 2010 (UNEP, 2012).  

Data collection 
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Multi-faced structured approach was adopted in data collection and collating of information 

from both primary and secondary sources. This involved literature review, both structured and 

plenary discussions as well as consultative meetings. The undertaking was guided by the 

following variables in assessing PFM performance; Review of work plans and operational plan 

guided activities, Definition of rights, roles/responsibilities of stakeholders, Sustainability of 

resource use, Level of awareness and involvement in the process of formulating of PFM and 

FMAs, Training and organizational capacity of the CFAs and Sustainable forest management 

activities. 

Change in socio-economic indicators 

Secondary data was collected through literature review following a checklist on selected 

variables to find out the baseline condition of the forest, prevailing status on sustainable 

participatory forest management in Kenya, its implementation as well as management gaps and 

emerging issues. Among the documents reviewed include; Constitution of Kenya 2010, Forest 

Act 2005, Water Act 2002, 2016, Land Act 2012, 2016, Draft Forest Policy 2014, Forest 

Conservation and Management Act 2016, FAO Forest Resource Assessment Framework 2015, 

KFS Strategic Plan 2009/10-2013/14, PFM guidelines, PFMP manuals and Review of 

successful global case studies, amongst others.  

Primary data was collected via meetings and interviews conducted targeting representatives of 

CFAs, KFS and Key stakeholders including County governments and project partners. 

Structured discussions as well as questionnaires were used to gather information. The target 

was CFA members, CSO representatives and KFS foresters at station level. A consultative 

meeting session was held at each forest station, where emerging issues were captured and 

discussed. A total of nine field meetings were held three per each station.  

Results and Discussion 

Demographic information of the CFAs 

The table below (Table 1) provides brief information on the membership of the three CFAs 

that were included in the study.  

Table 1: The history and membership of the respective CFAs 

CFA  Year of Formation Year of registration  CFA members  

Nyangores  2008 2011 1000 

Nairotia  2008 2011 2300 

Olenguruone  2009 2012 900 

 

Participatory Forest Management 

The process of developing both the PFMPs and FMAs was found to be inclusive and quite 

participatory as a significant number of stakeholders were involved, including; Ministry of 

Agriculture, KFS, National Environmental Management Authority (NEMA), CFAs, World 

Wide Fund for Nature (WWF), Forest Action Network (FAN), Kenya Tea Development 

Authority (KTDA), Religious groups, amongst others. 
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The community members reported that they were contented and satisfied with the agreements. 

They also noted that the regulations instituted enabled effective and supportive environment in 

moving towards SFM and enhancing livelihoods. However, implementation of some proposals 

in the agreement, such as Income Generating Agreements (IGAs) was indicated as not to have 

been implemented to the latter.  

The PFMPs and FMAs outline the responsibilities of the communities. If people are unclear 

about their rights and responsibilities regarding forest land and resources, the results are 

conflicting claims to resources. Insecure tenure makes the people who inhabit or exploit forest 

areas unsure about their future, leaving them with little incentive to manage resources 

sustainably. Denial of access to vital forest resources can force local populations into 

destructive practices such as illegal logging, uncontrolled and damaging use of forest resources 

and unsustainable trade in forest products. 

Key obstacles established by the assessment were as follows:  

 Inadequate financial resources to facilitate implementation of PFMPs.  

 All management plans for the three forest stations assessed were largely financed by 

development partners.  

 Support from development partners has focused on development of PFMPs and 

strengthening CFAs and not implementation.  

 KFS expenditure at station level is guided by targets set from the national government, 

where implementation of PFMPs is not prioritized but development of PFMP is 

factored in.  

 Lack of business plans and markets hamper successful development of nature based 

enterprises and investments as alluded to in PFMPs. 

 Absence of benefit sharing guidelines on specific activities in the forest such as grazing 

and fuel wood collection. 

 Little focus on IGAs like eco-tourism.  

 Lack of adequate information on Carbon trading its operation.  

 

Various types of benefits were found to accrue from CFAs in relation to PFM implementation 

that mandate for the following user rights at household level, including; 

 Grass harvesting and grazing, 

 Collection of thatch grass, 

 Collection of medicinal herbs, 

 Fuel wood collection, 

 Ecotourism and recreational activities, 

 Honey harvesting, 

 Collection of forest products for community based industries,  

 Recruitment as scouts, and 

 Employment as casuals and contracts in carrying out some silvicultural operations. 

The CFAs had developed, negotiated and signed FMAs with KFS. Largely, FMAs focused on 

user rights already granted by the Forest Act 2005 consisting of traditional uses such as grazing, 

fuelwood collection and herbal plants collection that are not deemed by communities as IGAs. 

In the absence of benefit sharing to spur participation, the effectiveness of PFMPs is greatly 
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reduced. However, the CFAs has within the spirit of PFM started local arrangements to collect 

some fees from the collection of goods from the forest above the KFS charges. 

Although majority of these IGAs fall within the traditional line, the effectiveness of the PFMP 

is felt through their implementation due to their contribution to livelihood support. The IGAs 

also contribute towards improved forest conservation by their nature of utilisation of natural 

environment such as bee keeping and ecotourism. Again, the IGAs create a culture of positive 

relationship with the forest although presence of benefit sharing framework would lead to more 

benefits. The IGAs act as incentive to community and an important aspect in PFM. This is 

especially important in forest related activities as they are by nature long term hence need for 

having buy-in for the community as they wait for forest related benefits.  

CFA Challenges  

All CFAs studied indicated they are faced with lack of adequate funding for PFM 

implementation. All the CFAs are highly dependent on donor funds but have inadequate 

capacity to undertake proposal writing even in the absence of direct funding from government. 

Where CFAs have funding it is tied to donor conditions and which is seasonal meaning that 

long term planning cannot be effected. In addition, CFAs had not put in place mechanisms for 

raising own funds through membership subcription, annual fees and income from supported 

IGA activities. This presents a big challenge to the CFAs during activity implementation and 

project termination and they should put in place mechanism for sustainable funding with view 

of being self reliant and sustenance.  

Currently the main activities implemented under PFMPs is afforestation, grazing and tree 

planting. Others include livelihood aspects such as bee keeping, fruit farming and firewood 

collection for sale. Low income and poverty present among the community members was a 

challenge to the regulated access and harvesting of forest resources. Some community members 

lack money to pay the access fees hence they have to enter illegally and harvest forest 

resources. 

Effectiveness of PFM/ CFA in achieving project objectives 

The effectiveness of PFM and CFAs can be considered from the viewpoint of both biophysical 

and socio-economic outcomes that collectively contribute to sustainable forest management 

and enhanced livelihoods. Changes in forest condition since the commencement of a PFM 

regime can be judged from indicators such as: changes in area of forest, wood volume or 

biomass and regeneration. Changes in biodiversity can be judged from changes in species 

diversity over time.  

Another indication of the effectiveness of a PFM regime is a reduction in the level of threats 

that can be associated with improved overall management. Key threats affecting forest 

conservation in Kenya identified by Forest Action Network (FAN, 2015) include; illegal 

extraction of forest products (such as fuel wood, charcoal, timber and poles), uncontrolled 

grazing and wildlife damage.  

Improvement in social outcomes is generally an explicit part of the rationale for adopting 

community based forestry. Continuing community support for PFM is contingent on 

community members receiving sufficient benefits from their involvement to outweigh the costs 

involved. Many, but not all, benefits have a financial value, although it is not always easy to 

assign a monetary value to them. Much of the rationale for promoting PFM is based on a stated 
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intention of improving the livelihoods of rural people. This generally involves improving 

access to subsistence goods and services and increasing income from the sale of goods and 

services.  

The following criteria and indicators for the CFAs assessment in achieving project objectives 

were operationalized and scored as below, (+) indicating an Increase, while (–) indicates a 

Decrease): 

Change in area, condition of forest and biodiversity (+). 

Change in level of threats, including unplanned or wild fires, illegal logging, wildlife poaching, 

encroachment for agricultural purposes, land grabbing, charcoal burning, overgrazing, 

extraction of firewood and over-exploitation of Non Tree Forest Products (NTFPs) (-). 

Change in quantity of forest products harvested including firewood, poles, fodder, leaf mulch, 

wildlife, food and Non Wood Forest Products (NWFPs) (-). 

Change in key social indicators and financial indicators including social capital, human capital, 

availability of forest goods and services (+). 

Table 2 indicates the overall effectiveness of the three CFAs under study in achieving PFM 

objectives by combining the ratings for each of the key indicators into one score. The score 

indicates that the enabling environment is supportive and effective in achieving SFM and 

enhancing livelihoods. 

 

Table 2: Summary of level of effectiveness of PFM in enhancing the achievement of the 

project objectives 

 

Key indicators 

Summary of indicator ratings from Appendices 1, 2, 3, 4 

and 5, and overall effectiveness of achieving objectives 

(1)  (2) (3) (4) (5) 

Area and condition of forest (+)    X  

Threats to forest (-)    X  

Quantity of products harvested (-)   X   

Social indicators and Financial 

indicators (+) 

   X  

Overall assessment of effectiveness in 

moving towards SFM and enhancing 

livelihoods 

1 being ineffective in moving towards 

SFM and enhancing livelihoods and 5 

being highly effective in moving towards 

SFM and enhancing livelihoods 

 

4 
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Lessons Learned 

A notable lesson learned was the need for more stakeholder and community involvement in the 

implementation of PFM projects. Thus, in order to have effective change, there is need to 

harmonise development of PFMPs in terms of process and content including programmes and 

sustainable activities that not only directly benefit the communities but also foster their 

attitudes to conserve the forest. Such lessons as cited can be summarised as follows; 

Formulation of PFMPs varies widely in terms of cost, process followed and level of stakeholder 

participation. The 3 CFAs outlined areas of improvements and expansion of forest user rights.  

Benefits from payments for ecosystem services such as carbon trading and ecotourism has not 

been realised in spite of improved forest conservation. 

Benefit sharing of revenue between KFS and CFAs is highly skewed towards KFS. Alternative 

IGAs are still inadequate and benefits to communities are still meager with KFS benefiting 

more from controlled forest harvesting activities and community policing (patrols by scouts). 

Discussions on PFM planning and implementation tend to focus on KFS and CFAs, yet other 

players such as count governments are also critical partners. 

CFAs are characterised by several challenges that are related to funding, governance and 

sustainability, which weakens their position in terms of engagement with KFS and other 

stakeholders within the forest sector. 

Inadequate incorporation of conflict management mechanisms within CFAs structure, PFMPs 

and operations to a large extent has contributed to escalation of conflicts among CFAs. 

Absence of budgetary allocation to CFAs activities from KFS and weak resource mobilisation 

negatively impact on CFAs activities. 

The decision by KFS management to engage CFAs in short term contracts to undertake 

silvicultural operations has significantly boosted CFAs participation in PFM activities. 

Communication and partnerships between KFS and CFAs is weak and ad hoc. 

CFAs have diversified their income streams by investing in alternative non-nature based 

enterprises in order to sustain CFA operations.  

Conclusion and Recommendations  

Conclusion 

The study has demonstrated that major steps have been made to strengthen forestry and 

integrate community concerns in the forest regulations. However, there still exist constraints 

and gaps in steps to be taken for full implementation. Most forest adjacent communities are 

willing to participate in forest conservation and management. There is substantial evidence to 

confirm the general assumption that PFM, when well facilitated, can enhance sustainable forest 

management as manifested in activities such as assisting in firefighting, rehabilitation of 

degraded areas and involvement in forest protection through reporting of illegal activities. PFM 

is also contributing to livelihood improvement especially where communities are engaged in 

forest based enterprises and ecotourism activities.  
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There are variations in results and progress towards PFM implementation in Kenya across the 

different community based forest regimes. Main weaknesses are that PFMs require huge 

financial resources for their implementation and are heavily reliant on donor funding. The 

communities also have limited access to markets for their produce, are faced with competing 

land uses, lack adequate capacity to engage in forest conservation and are subjected to 

inappropriate benefit sharing mechanisms. The three CFAs reviewed have been formerly 

legislated and existed for less than five years. Assessing the performance of PFM in enhancing 

the extent and condition of forests and improving the livelihoods of the communities is a long 

term process. However, despite the challenges, overall, the PFM in these areas was highly 

successful in achieving its objectives in creating an enabling environment highly supportive in 

moving towards sustainable forest management and enhancing livelihoods. This can be 

summarised as follows:  

A substantial improvement in forest condition and biodiversity. 

An overall reduction in threat level and decrease in quantity of forest products harvested.  

Improvement in social outcomes.  

Improvement of livelihoods of CFA members and adjacent communities through income from 

sale of forest products, community based enterprises, micro-credits and casual employment. 

Recommendations 

To further address the challenges and obstacles experienced in enhancing the opportunities for 

PFM, and in order to effectively internalise forest management activities within the PFMPs, 

the study recommends following; 

There is need to focus more on IGAs through setting mechanisms to provide startup capital for 

IGAs and development of business plans. Such activities include; 

Increasing the area and number of tree nurseries to increase seedling production and providing 

market for seedlings in the local market and region, 

Training of farmers on zero grazing to reduce pressure on the use of the forest as grazing land, 

Develop a complete value chain of agroforestry and commercialize fruit trees, 

Strengthen opportunities in honey production and farming of bamboo,  

Enhancing alternative energy saving and sources like energy saving “jikos” and biogas 

production.  

The issue of benefit sharing should be addressed as it has remained largely unclear especially 

in the absence of a benefit sharing framework breeding conflicts among the stakeholders.  

There is need to wean CFAs from donor dependency to self-sustenance through provision of 

an enabling environment for gainful engagement in enterprise development and development 

of funding opportunities and raising of their own funds to enhance financial sustainability. 

To guarantee adequate stakeholder participation in preparation of PFMPs, effective 

communication among all stakeholders is critical. Targeted support should be provided to 

enhance adequate consultation between KFS, CFAs and other partners.  
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Capacity building of KFS officers at station level (foresters and forest rangers) and CFA 

members should be prioritized to enable them effectively participate in, and take charge of 

PFM implementation and monitoring. This should entail providing the necessary capacity that 

should include skills as well as infrastructure. Among priorities include; support to CFAs to 

have functional offices, training of CFAs on governance, record keeping, financial 

management, and group dynamics, organize joint trainings on PFM for CFA scouts and forest 

rangers, increase budget allocation at the forest station level for enhanced PFM 

implementation, strengthen partnership with other stakeholders including the county 

government and local authorities.  
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Abstract  

Human activity over the years has caused environmental degradation which in turn has led to 

climate change. The reversal of climate change is one of the most pertinent agenda as expressed 

in the World’s SDGs, Africa’s Agenda 2063, and Kenya’s Vision 2030. However, there has 

been unclear relationship between economic performances and environmental performance in 

organizations. Whether or not environmental reporting can be used as a mitigation measure to 

cushion environmental conservation and ensure sustainability is still unanswered. It is in this 

context that this study’s objective was to establish the influence of environmental reporting on 

sustainability accounting in the Tea industry in the Mount Kenya region by analyzing. Data 

was collected from 93 factory unit managers and accountants selected through simple random 

sampling and analyzed by simple binary regression techniques. It was established that 

environmental reporting influences sustainability accounting as anchored under stakeholder 

theory. The study also found out that tea factories practice social activities and environmental 

activities for which they incur costs which were treated as overhead costs and benefits derived 

by tea factories in terms of long term financial gains and by stakeholders in terms of social and 

environmental gains. Tea factories are therefore advised to adopt and practice environmental 

accounting and reporting by integrating it in annual financial reports which will refocus 

attention to environmental concerns in the tea sector and cushion the tea industry from 

continuous degradation and eventual collapse. 
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  Sustainability 

Introduction  

Human activity over the years has caused environmental degradation (Mahendra, Govind, & 

Yogesh, 2015) which in turn has led to climate change especially over the last two centuries 

(Nafiu, Taherul, & Aboh, 2018). The reversal of climate change is one of the most pertinent 

agenda as expressed in the World’s SDGs (Goal 13), Africa’s Agenda 2063, and Kenya’s 

Vision 2030. This means that climate change is a menace in both developed and developing 

countries. Some of the leading human activities that is creating climate change include 

overpopulation, agriculture, industrialization and deforestation (Tyagi, Garg, & Paudel, 214). 

The world has witnessed economic growth since the rapid industrialization which continues to 

utilize the diminishing scarce resources. There has been continued call for environmental 

reporting alongside economic reporting (Sulaiman, Theodore, & Hughes, 2003). However, 

there has been unclear relationship between economic performances and environmental 

reporting in organizations (Sulaiman et al., 2003). Whether or not environmental reporting can 

be used as a mitigation measure to cushion environmental conservation and ensure 

sustainability is still unanswered in the basis of accounting research. 

Problem Statement 

Management of the environment has become part and parcel of every business undertaking in 

the world. Environmental management is hence a business strategy both at strategic, 

operational and tactful levels of management. Accounting, as business language (Hall, Millo, 

& Barman, 2015) need to communicate every aspect of business to the stakeholders where 

financial reporting alone has fallen short of revealing complete, reliable and accurate 

information to the stakeholders (Nikolina, Renata, & Donato, 2017). . In the past, companies 

assumed that financial reporting was enough to tell of sustainability accounting (Al Amosh & 

Mansor, 2018). Businesses are required to report environmental information as a process of 

performing accountability and to reduce environmental remediation costs. Environmental 

financial reporting has continued to gain importance amongst businesses (Mahammad & Aziz, 

2010) hence relevance of environmental accounting to financial reporting form Sustainability 

Assurance. Sustainability assurance improves the quality of information used for managerial 

decision making which in turn creates higher degree of sustainability investment by reducing 

asymmetry in information (Steinmeier & Stich, 2017). It is also revealed that sustainability 

assurance information boosts investors’ confidence of a firm’s sustainability performance 

(Reimsbach, Hahn, & Gurturk, 2017). However, despite these findings, there has been little 

research to demonstrate the cushioning of environmental concerns through environmental 

reporting as a strategy in Small Holder Tea Industries in Kenya. This study set out to establish 

the influence of environmental reporting on sustainability accounting in the Tea sector in 

Mount Kenya region. 

Literature Review 

Literature was reviewed in terms of the predictor variable (environmental reporting) and the 

independent variable (sustainability accounting). 

Sustainability Accounting 
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Sustainability is a concept that encompasses both present and forthcoming generations which 

envisages that the needs of the people be met. The needs which goes beyond normal profit, are 

both social and environmental (Gray & Bebbington, 2010). Sustainability hence entails 

meeting the needs of the present generation without interfering with the quality of life of the 

future generations. Sustainability accounting is a term used to refer to gathering, analysis, 

interpretation and communication of information related to sustainability of an organization’s 

financial and economic dealings (Schaltegger & Burrit, 2010) and the purposes of such 

information to those who bear interest in them (Schaltegger, Zvezdor, & Bennett, 2013). 

According to Gray (2000) sustainability accounting has materialized from the philosophical 

debates and has emerged from conceptual developments in the field of accounting (Schaltegger 

& Burrit, 2010). This is both an extension of conventional accounting and a new accounting 

field in entirety (Knight, 2013). 

Traditional system of accounting is a sticker of internal inventory and flow of financial 

information and value on the statement of business position and profits and loss on statement 

of comprehensive income (Parkin, Andy, Buckland , Brooker, & White, 2003). These internal 

reporting relates to the shareholders alone. Parkin et al (2003), further states that sustainability 

accounting reports shows costs and benefits accruing from performances on economic, 

sociocultural and environmental engagements. The magnitude with which stakeholders 

continue to pile up pressure in relation to organizational responsibility disclaimers, offer a good 

incentive towards organizational sustainability, to a much extent lead to effectiveness. Such 

pressures are guiding organizations to put in strategic management and sustainability reporting 

for stability in offering healthy and stable products (Lungu, Caraniani, Dascalu, & Guse, 2011). 

The 2012 United Nations Conference on Sustainable Development (Rio+20) further asserted 

that sustainability reporting in general is an enabling factor for businesses to foster Green 

Economy (Gobal Reporting Initiative, GRI, 2011). 

Sustainability Accounting can be categorized into two: Internal Sustainability Accounting 

(ISA) and External Sustainability Accounting (ESA). The ISA creates clear visibility between 

the linkage of unseen costs and benefits and those of financial performance within the context 

of the institutional operations (Parkin et al, 2003). ESA on the other hand deal with externalities 

which are not covered in the organization’s financial accounts. 

Sustainability accounting takes dimension of economic feasibility while incorporating social 

responsibility aspects and environmental sensitivity (Gray, 2010) in which proponents are 

putting pressure for better quality of information regarding sustainable practices (Albelda, 

2011). The three proponents are not cost-free but bear economic trade-offs and opportunity 

costs between each other’s contents. The social element and environmental components still 

carry economic viability (Gould, 2011) hence it is important that accountants consider 

accounting sustainability as part of strategic and routine decision making (Albelda, 2011). 

Accountants, especially the management accountants, have a role to facilitate decision making 

at the strategic level management (Albelda, 2011). Annually throughout the centuries, the 

management accountant has had his role skewed towards financial disclosure, taxation and 

auditing which is related to the internal control of the organization. This function sidelines the 

sustainability in accounting to the externalities. In order to achieve this, accountants can use 

such tools as triple bottom line disclosure, Environmental Management Accounting System 

(EMAS) (Albelda, 2011), and balance scorecard (IFAC, 2011), techniques which are also 

confirmed by (Horngren, et al., 2011) as workable for accountants towards measuring 

sustainability accounting. The management accountant’s role as influencer of decision making 
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is one enough a strategic sustainability focus. While participating in strategy formulation, 

mission statement and vision declaration of the organization, management accountants need to 

play an active role in sustainability accounting right at this point (CIMA, 2011). The 

organization should hence develop concrete goals towards achieving sustainability accounting 

(Vinal, Sharma, & Low, 2012). Numerous reason exist justifying the need for accountants’ 

engagement in sustainable development. First, new jurisdiction advancing towards sustainable 

development for organizations, secondly, the global pressure from international leaders 

pushing for organization’s sustainability knowledge, and thirdly is the unwavering call for 

accountants to put in the forefront practices of sustainable development (Ferreira, Moulang, & 

Hendro, 2010). 

Environmental Reporting 

The phrase ‘Environmental accounting” may take different dimensions of definitions. Simply 

it entailed consequences that arise due to a firm’s usage of input and release of output (ACCA, 

2015). The inputs are drawn from the environment while releasing outputs to it. These bear 

costs which leads to another definition of environmental accounting as the act of identifying, 

measuring and allocating environmentally associated costs whose integration to decision 

making is prudent which is then communicated to the stakeholders (Institute of Management 

Accountants, IMA, 2015). The careful examination of the impact of the organization’s products 

and services while utilizing input is what is referred to as identification. Environmental 

reporting is therefore the practice with which accountants incorporate propositions of 

environmental management techniques and conservation modules into the conventional annual 

disclosures (International Federation of Accountants, 2015). 

Environmental reporting is tool for measuring environmental practices and performance by 

organizations (Hajnalka, 2012), in which business terms focus on understanding the costs and 

returns from environmental engagements. The fundamental aim of environmental accounting 

system is to help in the comprehension of existing tradeoffs on conventional accounting and 

economic aims and environmental strategic purposes as a tool to formulate policies (Ahmad, 

2012). Environmental Reporting (ER) forms part of the company’s communication system. ER 

is valuable towards realization of the environmental performances apart from profit making 

objective. ER is hence a means of communicating to all stakeholders (Ahmad, 2012) whose 

concern on environmental issues continues to grow every other day. 

Ahmad (2012) recommends that any environmental expenditure incurred while a company 

engages in environmental concerns, need to be treated as capital expenditure. This is so because 

it is from the environment that the business draws its resources that is converted for the 

purposes of further sales to earn considerable profits. These process can be guided by EMAS 

which reduces the organization’s impact in the environment that also responds to 

environmental interests of both internal and external stakeholders (Pederson, 2007). Moreover, 

EMS is a way of complying with the regulations while minimizing costs of audits by customers 

and magnify market image and still lead to change management which is profitably achieved 

if sustainability accounting is accomplished (Mohamad, Saravanan, & Seetharaman, 2007). 

Environment entails the totality of plants, animals, socioeconomics and cultural tenets which 

include physical factors such as land, air, biological factors, soil and water surrounding human 

beings (GoK, 2013). Environmental issues according to (CSR Report, 2011) include 

environmental protection and improvements, careful resource use that lead to controlling the 

environmental impact on aspects of quantity of emitted gas, recycling of waste materials 

(Schaltegger, Bennet, Burrit, & Jasch, 2008). This leads in using resources to maximize 
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production and so are returns while retaining the status of the environment or improving it 

(Ahuja, 2014). Accountants need to pay attention to environmental pollution prevention 

prevailing due to economic activities hence budget for costs pollution prevention rather than 

costs abatements (Russo & Fouts, 1997). Vision 2030, medium plans and sustainable 

development goals advocate for combating climate change, protection of freshwater and 

wetlands (water management), accounting for natural resources and depreciation of natural 

resources, soils fertility and depletion, protection of wildlife habitats, air quality  (GoK, 2013). 

Conceptual Framework 

 

 

 

Figure 1: Conceptual framework 

The conceptual framework in Figure 1 indicates the hypothesized relationship that 

environmental report influence sustainability accounting in the tea sector in Mount Kenya 

region among the industries of small holder tea farmers. 

Methodology 

The study adopted Mixed Method Research (MMR) design which was coiled into existence 

approximately the year 2000 (Lund, 2012). Some researchers like (Venkatesh, Brown, & Bala, 

2013) have also referred to MMR as the third methodological movement which was gaining 

imminence use among researchers. Adoption of MMR for this study was justified by the fact 

that it provided greater discernment (Creswell, 2012) in the understanding of SEA Accounting 

and Reporting and Stakeholders while determining their influence on Sustainability 

Accounting; assisted in obtaining mass knowledge in order to draw informed conclusions and 

arrive at future research areas as the researcher was not be pegged on one research design alone 

(Gail, 2013; Frels & Onwuegbuzie, 2013). In this context, the study found it even better to term 

MRR as Mixed Method Accounting Research (MMAR), (Ihantola & Kihn, 2011) as based on 

the study context.  

The study targeted 111 respondents drawn from 37 tea factories around the entire Mount Kenya 

region. The tea factories included Chinga, Gacharage, Gachege, Gathuthi, Gatunguru, 

Githambo, Githongo, Gitugi, Igembe, Ikumbi, Imenti, Iriaini, Kagwe, Kambaa, Kanyenyaini, 

Kathangariri, Kiegoi, Kimunye, Kinoro, Kionyo, Kiru, Makomboki, Mtaara, Michimikuru, 

Mungania, Mununga, Ndarugu, Ndima, Nduti, Ngere, Njunu, Ragati, Rukuriri, Theta, 

Thumaita, and Weru. The study sort information from Factory Unit Managers, Factory 

Accountants, Factory Assistant Accountants or Accounts Clerks drawn from each tea factory. 

Data was obtained from 68 tea factory unit managers and accountants. The Likert scale data 

was coded and transformed to categorical qualitative values in which counts were obtained to 

run binary logistic regression model. Interview schedule was also applied in strengthening the 

findings of binary logistic regression. 

Study Findings 

Association between Environmental Reporting and Sustainability Accounting 

Environmental Reporting 
 ecological factors 

 natural capital extraction 

 

Sustainability Accounting 
 Accounting Standards 

 Profitability 

 Social Legitimacy 
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The study further assessed the how different strength of environmental reporting relate with 

the sustenance of sustainability accounting. The counts for the measure of environmental 

reporting (Table 4.26) was cross tabulated with the counts of the measure of sustainability 

accounting (Table 4.5). The output was presented in a contingency table where sustainability 

accounting was cross-tabbed by environmental reporting. The results indicated that all the 

respondents (n=9) who believed that the influence of environmental accounting is weak, also 

felt that it would make sustainability accounting unsustainable. Out of the 43 respondents that 

believed that the influence of environmental reporting is strong, 8.8% felt that even with the 

strength of influence it would lead to unsustainable practice of sustainability accounting while 

54.4% felt that it would lead to sustainable practice of sustainability accounting. The output is 

as presented in Table 4.27. 

Table 1: Tabulation of Sustainability Accounting by the Environmental Reporting 

Strength Unsustainable Sustainable Total 

Frequency  Percentage Frequency  Percentage Freq % 

Weak 9 13.2 0 0.0 9 13.2 

Moderate 13 19.2 3 4.4 16 23.6 

Strong 6 8.8 37 54.4 43 63.2 

Total 28 41.2 40 58.8 68 100.0 

The study findings revealed that when the strength of influence of environmental reporting is 

intensified, then the practice of sustainability accounting is actually sustainable. This is taken 

into consideration that there are costs incurred and benefits derived from elements of 

environmental reporting. 

This study further tested hypothesis that there was a significant influence of environmental 

reporting on sustainability accounting in tea factories of Mount Kenya region. The null 

hypothesis was stated as: 

𝑯𝒐𝟑: There was no significant relationship between environmental reporting and sustainability 

accounting in the tea sector of Mount Kenya Region 

The Chi-square test of independence was first run to examine the association between social 

reporting and environmental reporting at 5% level of significance. The Chi-square test of 

independence revealed that the probability values were less than the level of significance as in 

Table 4.19. The null hypothesis was thence rejected and the study concluded that there was a 

significant association between environmental reporting and sustainability accounting as 

evidence by Pearson chi-square as (𝜒2
(2)

= 36.622, 𝑝 = 0.001). The findings were also 

confirmed by Likehood Ratio value in which (𝜒2
(2)

= 41.943, 𝑝 = 0.001). The output also 

revealed that linear by linear association between the variables was significant (𝜒2
(1)

=

33.589, 𝑝 = 0.001). The results are presented in Table 4.28. 

Table 2: Chi-square test for Sustainability Accounting against Environmental Reporting 

  Value Df Asymp. Sig. (2-

sided) 

Pearson Chi-Square 36.622 2 .000 

Likelihood Ratio 41.943 2 .000 
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Linear-by-Linear Association 33.589 1 .000 

N of Valid Cases 68   

The study findings hence confirmed that there was a statistically significant association 

between environmental reporting and sustainability accounting. This means that sustainability 

accounting is assured by the practice of environmental reporting to the stakeholders of the tea 

factories. 

The influence of environmental reporting on sustainability accounting was further explored by 

running a simple binary logistic regression model.  The output confirmed that environmental 

reporting had significance influence on sustainability accounting (𝑊𝑎𝑙𝑑′𝑠 𝑡𝑒𝑠𝑡: 𝜒2
(1)

=

20.272, 𝑝 < 𝛼) at five percent level of significance. Further, the simple binary regression 

indicated that the sustainability odds ratio of sustainability accounting at 95% confidence level 

for environmental reporting was 28.659 with confidence interval of (6.651 ≤ 𝐶𝐼 ≤ 123.488). 

This means that environmental reporting was 28.659 times more likely to increase sustenance 

of pursuit for sustainability accounting than when it is not practiced. The output are shown in 

Table 4.20. 

 

Table 3: Odds Ratio for Logistic Regression of Sustainability Accounting on 

Environmental Reporting 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 95% C.I.for EXP(B) 

Lower Upper 

Step 1a ER 3.355 .745 20.272 1 .000 28.659 6.651 123.488 

Constant -8.234 2.023 16.569 1 .000 .000   

The model produced is presented below: 

𝒍𝒐𝒈 {
𝝅(𝒙)

𝟏 − 𝝅(𝒙)
} = −𝟖. 𝟐𝟑𝟒 + 𝟑. 𝟑𝟓𝟓𝑿𝟑 

The results indicated that environmental reporting positively influence sustainability 

accounting.  These results were confirmed by the interview schedule in which some 

accountants asserted that sustainability accounting can only be pursued to a sustainable level 

when items of environmental reporting are disclosed since costs are incurred and the benefits 

are enjoyed by the stakeholders and the tea factory.  

Discussion of Findings 

The study findings indicated that the tea factory commits funds in undertaking environmental 

reporting factors that included undertaking forestry activities, protection of wildlife and 

habitats, maintenance of soil fertility management, use of renewable energy and innovative 

energy conservation measures. However, the tea factories itself rarely commit funds to use of 

alien species of tea. The study further reveals that the tea factories derived benefit from 

undertaking the ecological and energy factors like forestry activities and wildlife management. 

These findings are congruent to those of (Linda, Jan, Keizer, & Goda, 2014) which established 

that organizations incur costs and derive benefits in ecological factors and energy factors 
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(Ileana & Antohe, 2014). However, in most occasions, environmental costs are allocated as 

overhead costs which make such costs invisible (Jamil, Rapiah, Muhammad, & Amin, 2014). 

The study revealed that the tea factories commit funds in undertaking natural capital extraction 

factors that included land degradation control program, combating of climate change, natural 

resource efficacy use, water management, agricultural waste control, waste management and 

control. This is agreement with the study by (Barbie, 2013) that studied how ecological capital 

is utilized. Further, by undertaking the activities, the tea factories derive financial benefits 

which benefit their stakeholders too. These findings are consistent with the study on 

environmental management accounting and its cost by (Ileana & Antohe, 2014) which found 

out that environmental costs are those expenses arising from economic firm which are incurred 

directly or indirectly by way of voluntary practice or due to legal fines. According to Dewi 

(2014), environmental costs at times are computed by comparing the company’s waste 

generated with the total revenue, this is slightly different with the findings of this study where 

environmental costs are measured in terms of direct expenditure incurred. 

The study established that the tea factories practices ecological and energy factors which 

included forestry activities, protection of wildlife, soil fertility and salinity management, use 

of renewable source of energy, and undertaking innovative energy conservation measures. 

These results are supported with the previously discussed results where the tea factory commit 

funds to undertake the activities. Hence such activities gauge the organization’s efficacy in 

utilization of environmental resources (Elkins & Tomei, 2010). The study by Dewi (2014) had 

similar results with these findings in which it is shown that organizations have environmental 

exposure. 

It was revealed that environmental reporting had significance influence on sustainability 

accounting (𝑊𝑎𝑙𝑑′𝑠 𝑡𝑒𝑠𝑡: 𝜒2
(1)

= 20.272, 𝑝 < 𝛼) at five percent level of significance. 

Further, the simple binary regression indicated that the sustainability odds ratio of sustainability 

accounting at 95% confidence level for environmental reporting was 28.659 with confidence 

interval (6.651 ≤ 𝐶𝐼 ≤ 123.488). This means that environmental reporting was 28.659 times 

more likely to increase sustenance of pursuit for sustainability accounting than when it is not 

practiced.  These findings were consistent with the findings by (Ferrero, Sanchez, & Beatriz, 

2013). In most cases, company’s annual reports are the ones used to communicate financial 

information (Othman & Ameer, 2010) from which some simply communicate positive 

information on environment in order to remain legitimate (Bouten et al, 2011). Stakeholder’s 

require for environmental accounting information in order to make economic decisions is 

growing (De Villiers & Van Staden, 2010), but they are keen to check at the quantitative 

information in terms of costs and benefits as established by this study. According to (Gatimbu 

& Wabwire, 2016) environmental reporting not only influence sustainability accounting but 

also the practice increases organization’s financial performance and improve eco-efficiency 

(Hossain, Rowe, & Mahammad, 2012) in developing countries like Kenya. Despite these 

merits environmental reporting has been found to be very incomplete and incredible (Bouten 

et al, 2011; Gillet, 2012) and this gap that this study has filled by establishing the areas of 

environmental reporting and its influence to sustainability accounting through the merits to 

stakeholder and the company; which are of economic importance (Zulkifli, 2012).  

Conclusions and Recommendations 

The study established that environmental reporting in terms of ecological and natural extraction 

factors highly influence sustainability accounting. Environmental accounting and reporting 
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brings about environmental benefits accruing from environmental costs incurred. This study 

encourages practice of environmental reporting of environmental assets and liabilities. The 

study having established environmental costs, benefits, assets and liabilities; it recommends 

the integration of environmental reports into the annual financial reports. The study argues that 

such integrated reporting shall cushion small holder tea industries from environmental 

concerns. Such recommendation is pegged on the fact tea industries draw a lot of wood fuel 

from the environment, use a lot of fertilizer in the firms that may affect soil and hence water 

during run-offs and emits fumes from the factory into the air including vibrations and noise. 

The practice of environmental accounting and reporting is imperative of creating sustainability 

accounting that will lead to informed managerial decision making, investor confidence with 

performance of the industries, increased stakeholder confidence with the sustainability 

performance of the tea industries which in the long run transforms to improved industry 

performance. 
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Abstract 

The study assess water supply constrains to irrigated crops in the Hadejia Valley Irrigation 

Project (HVIP). The HVIP has been identified with declining yields over the years. Different 

researchers have investigated the reason why soil quality has been the target of many of the 

researchers. However, findings on the soil have indicated that, the problem is not only on the 

soils but to water supply. Considering the importance of water supply to irrigated crops, the 

study investigates into the water supply situation. This study uses random sampling in selecting 

the sectors and questionnaire survey in the field for data collection. The study show that there 

is no problem of water availability but the constraints are in the destruction of irrigation 

infrastructures and the apathy of farmers towards canal maintenance couples with the 

emergence of a notorious invasive species of plant (typha grass). Simple statistical techniques 

and descriptive statistics were used in the study. It recommends that H-J.R.B.D.A should 

provide funds for provision of more irrigation infrastructures and maintenance of existing ones 

and for research. It also shows the need to encourage Famers Associations to undertake self-

help activities for the maintenance of the irrigation structures. 

Keyword: assessing, constraints, water supply, irrigation, project 

Introduction 

Irrigation is an old-age art historically civilization has followed the development of irrigation. 

Pre-historic tablets and carvings indicate that early civilization developed along rivers that 

supplied irrigation water to the fields. Egypt claims to have had the world’s oldest dam built, 

5,000 years ago to store water for drinking and irrigation (Ngaba, 2000) with new development 

in irrigation today it can be considered as a modern science for the whole world.  

The world is facing twin challenges of water stress and food insecurity challenges that are 

projected to grown (Rockstom, 2009). Because crop production is the largest global consumer 

of freshwater, and because water is a key resource in food production, neither of these 

challenges can be addressed in isolation (Rockstom, 2009) this producing more food for each 

drop of water will be a crucial strategy to address both challenged (Linker, 2010) many recent 

studies have tied water scarcity to agricultural water consumption (Hoff, 2010).  

The importance of irrigation to dry land areas cannot be over emphasized. In most developing 

countries, agriculture plays more important role than any other sector of the economy in the 

development process. In Nigeria, agriculture has contributed greatly to the national income in 

form of food supply and export crops. (Yahaya, 2007). 

The Hadejia Valley Irrigation Project (HVIP) is part of the project under the supervision of the 

Hadejia Jama’are River Basin Development Authority (H-J.R.B.D.A) which is a parastatals 

under the Federal Ministry of Water Resources and Rural Development. It was established by 
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decree No. 87 of 1979 and was formally launched on 1st June, 1976. (Terrumun and Deniel, 

2002.) Other project under authority is the Kano River Irrigation Project (KRIP). All the 

projects were designed for irrigation purposes. Globally there has been recognition of the 

important contribution made by irrigation activities towards agricultural productivity, 

especially in dry areas with variable rainfall.  

Dhawan (1989) in Ngaba (2000) stated that every community will unexceptionally subscribe 

to the following goals of irrigation management. Maximum farm production along stable 

growth path, realizing fall utilization of created irrigation potential, minimizing over irrigation 

and ecological development, attaining cost effectiveness and reliability in irrigation services, 

achieving high water conveyance and storage efficiency and, promoting sustainable irrigation 

farming. 

Accordingly, the introduction of the Hadejia Valley Project has introduced an increase in the 

total production of tomatoes, wheat, maize, rice etc (Olofin, 1984).  These have led to double 

cropping increase in farmers’ income as well as an improvement in the Gross National Product 

(Olofin, 1984). Jamil (1996) defined irrigation as the application of water to the soil for the 

purpose of supplying the moisture essential for the growth of arable plants, this process secures 

the plant against short term drought through cooling the soil and the atmosphere so that plants 

grow under favourable conditions. Irrigation is an artificial application of water to the soil 

usually for assisting in growing crops in crop production. It is mainly used in dry areas and in 

periods of rainfall shortfalls Snyder (2005).  

Additionally, irrigation helps to suppress weeds growing in rice fields (William, 2007). 

Irrigation is a system of farming that has been practiced for long.  

Archeological investigation has identified evidence of irrigation in Mesopotamia and Egypt as 

far back as the 6th millennium BCE, where barley was grown in areas where the natural rainfall 

was in sufficient to support such crops Dillehay (2005).  

Agriculture for Irrigation has developed most extensively in the arid and semi-arid regions, 

with areas having prolonged dry spells. The practice is essentially to supplement the available 

rainfall in an area. A review of the development of irrigation in the world is fascinating. It 

reveals the ingenuity and foresightedness of many of the ancient civilization in harnessing the 

resources of nature for the benefit of man; it also shows the importance of careful planning of 

irrigation system and efficient water management for maintaining the productivity of the land 

(Michael, 2009). 

The principal irrigation practice of the ancient times was diverting the flow of springs and 

streams with temporary barriers, constructed across them and irrigating the adjoining fields. 

The practice is still common in small scale works owned by farmers. The practice of storing 

water in tanks was subsequently developed. Tanks of various sizes were in existence since the 

ancient times. Major river diversion projects to harness water of large rivers constructed by 

ancient ruler using indigenous technology. However, modern well designed large scale 

irrigation systems were developed mainly after the 18th century. Irrigation technology made 

rapid development in the 20th century (Michael, 2009). 

Amina (2006) reported that, Hadejia Jama’are River Basin is located in vulnerable zone in 

northern Nigeria. It is characterized by long dry season October – May with a relatively short 

wet season (June-Sept). The rainfall is scanty and erratic in distribution. Also the rainfall 
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pattern is characterized by spatial and temporal variabilities and has often led to drastic 

reduction in the growing season, low yields, malnutrition, and even famine.     

Statement of the Problems 

Old traditional irrigation has been practiced in the area, but, the modern system came in to 

being in the 1970s. At the beginning of the modern irrigation project, peoples obtained high 

yield of crops per acre especially rice. Unfortunately, the yield is decline due to certain 

constrain. Various studies has been conducted in the area which gives more attention to soil, 

while this study concentrate on water supply.  

Objectives of the Study  

The objective of the study is to evaluate the constraints of water supply for irrigational purposes 

in Hadejia Valley Irrigation Project area. The specific objectives include to: identify the 

problems of water supply for irrigational purposes, find out the causes associated with 

insufficient water supply for irrigation, identify the nature of water supply for irrigation and 

find out possible solution to the constraint of water supply for irrigated crops.      

Description of the Study Area 

The Hadejia Valley Irrigation project lies in the Auyo and Kafin Hausa local government areas 

of Jigawa state, between Hadejia River and its branch of Kafin Hausa river around the Fadama 

town of Auyo. It is a multipurpose project involving the use of water resources, land and 

irrigation development to enhance agricultural production of the farming communities in and 

around Hadejia town. The project was conceived to give employment opportunities and 

livelihood to farmers in the immediate vicinity, who are expected to produce tons, of assorted 

agricultural products such as wheat, rice, corn, sugarcane, sorghum and vegetable annually the 

design of the project is to top the water releases from Challawa Gorge and Tiga Dams in to 

Kano – Hadejia River system. A barrage was constructed to store water, where it is diverted 

through water control structures in to the canals and laterals of the project. The H-J.R.B. covers 

about 6,175 hectares and is located approximately between latitude 100N and 130 20’ N and 

longitude 70 25’E and 110 E. (Consolint International, 1975) in Tanko, (1999). 

Methodology 

The methodology employed in carrying out this study includes issues such as the main sources 

of data, project design, research population, research sample and sampling techniques, research 

instruments, data collection procedure and data analysis procedure were used for the study.  

Population of the Study 

The population of this study consists of all irrigation farmers in the ten (10) sectors, out which 

population of farmers in the five (5) selected sectors which are 743 were used for the study 

(Hadejia Jama’are River Basin Authority, 2014).  

Research Design 

The study conducted by the use of survey design using a structured questionnaire and focus 

group discussion.  

Sample and Sampling Techniques  
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Two hundred and fifty (250) farmers were selected using simple random sampling process. 

Five (5) sectors were selected through balloting and the farmers to be given questionnaire were 

selected using a Microsoft Excel in computer by the formula: - 

   Random Between (1, any number of population). 

E.g. Random Between (1,184) then press enter menu, the computer will automatically select 

the number without bias. 

The numbers selected by the computer were traced in the farmers list and questionnaire given 

to them. 

Results 

Table 1: Demographic Characteristics of the Farmers in the study area  

  S
ec

to
rs

 

Gender Age Range Marital 

Status 

Educational Level 

 

M 

 

F 

0
1
-2

0
 

2
1
-3

0
 

3
1
-4

0
 

4
1
-5

0
 

5
1
-6

0
 

6
1
-A

b
o
v
e 

M
ar

ri
ed

 

S
in

g
le

 

N
o
n
 

F
o
rm

al
 

E
d
u
ca

ti
o

n
 

P
ri

m
ar

y
 

S
ec

o
n
d
ar

y
 

P
o
st

 

S
ec

o
n
d
ar

y
 

N
o
n
e 

AUYO 

GAMSARK

A 

FURAWA 

MARINA 

ZUMONI 

50 

45 

39 

46 

40 

- 

05 

09 

04 

10 

- 

1 

- 

- 

- 

5 

4 

11 

17 

26 

12 

19 

10 

18 

08 

11 

19 

10 

12 

11 

12 

1 

9 

03 

05 

10 

3 

8 

- 

- 

50 

50 

34 

35 

50 

- 

- 

14 

15 

- 

10 

- 

06 

03 

01 

13 

- 

16 

05 

48 

12 

- 

21 

04 

01 

15 

50 

01 

38 

- 

- 

- 

- 

- 

- 

 

From the above table it shows that, majority of the farmers were males even though there are 

few females farmers which total to be 28. Majority of the respondents falls within the age 

category of 31to 40 years and less in category of 60 years and above. Also the study found that, 

majority of the farmers was married. In terms of educational background of the respondents, 

majority of them were found to have Post Secondary Education. 

Table 2: Nature of Water Supply in the Five Sectors 

Sector Less Water Supply Over Water Supply Regular Water Supply 

AUYO 

GAMSARKA 

FURAWA 

MARINA 

ZUMONI 

50 

- 

48 

45 

50 

- 

- 

- 

- 

- 

- 

50 

- 

05 

- 
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The above table indicates that, there is less water supply in Auyo, Furawa, Marina and Zumoni 

Sectors. While there is Regular Water supply in Gamsarka sector only.  

Table 3: Causes of Insufficient Water Supply 

Sector Typha Plant 

Species 

Flooding Deterioration of 

Field Channel 

Erosion Other 

AUYO 

GAMSARKA 

FURAWA 

MARINA 

ZUMONI 

04 

50 

38 

43 

50 

- 

- 

08 

05 

- 

46 

- 

01 

02 

- 

- 

- 

- 

- 

- 

- 

- 

01 

- 

- 

 

The table revealed that typha plant species is the major cause of insufficient water supply in 

the area, as reported by the farmers. The other factor is the destruction of channels, followed 

by flooding. 

Table 4: Ways of Improving Water Flow 

Sector Removal of 

Typha Species of 

Plant 

Avoiding 

Flooding 

Maintenance of 

Field Channel 

Others 

AUYO 

GAMSARKA 

FURAWA 

MARINA 

ZUMONI 

- 

50 

23 

36 

28 

- 

- 

07 

02 

- 

50 

- 

18 

12 

22 

- 

- 

- 

- 

- 

 

The table indicates that some strategies that improve water flow include: Removal of typha 

species of plant, avoiding flooding and maintenance of field channel.  

Table 5: Communal or Agency Responsible for the Task. 

Sector H-J.R.B.D.A Farmers Farmers 

Association 

All of the above 

AUYO 

GAMSARKA 

14 

- 

11 

- 

12 

- 

13 

50 
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FURAWA 

MARINA 

ZUMONI 

21 

20 

10 

09 

- 

10 

01 

- 

10 

17 

30 

20 

 

The constraints of water supply improvement could be improve based on the efforts of Hadejia 

Jama’are River Basin Development Authority or combine effort of farmers and farmers 

association. 

Discussion 

The result of the study indicated that the major constraints to water supply in the HVIP, is typha 

species this is in line with finding of Jibrin (2007) in his work of IUCN – NCF Komadugu 

Yobe Basin Project for improving land and water resources management. 

Also with regard to the destruction and lack of maintenance couple with emergence of typha 

species was the finding of the Afremeser (2014) which also correspond with finding of this 

study. 

However, some finding on other studies indicated that problem of water supply is connected to 

the construction of Tiga Dam at the upstream of river Hadejia not typha species, these are in 

line with studies of Barbier (2003) on the upstream dam and downstream water allocation. The 

case of Hadejia Jama’are flood plain northern Nigeria Water Resources Research 39(ii): 1311 

– 1318.  

Conclusion  

The study assesses the constraints of irrigational water supply in Hadejia Valley Irrigation 

Area. It was found that most of the constraints are related to typha plant species, destruction of 

field channel and flooding. The project area has eleven sectors, the study also found that there 

is no problem with water availability. To enhance food production in the area it was found that, 

all stakeholders like Hadejia Jama’are River Basin Development Authority, farmers and 

farmer’s association should take responsibility of solving the constraints to water supply in the 

study area.  

Recommendations 

The study recommends that: 

Typha plant and other related species that hinder the flowing of water need to be controlled or 

eradicated in this area.  

Provision and maintenance of infrastructures such as extension of feeder roads, construction of 

small bridges, culverts and channels should be extended to small scale irrigation area.  

Public enlightenment campaign on the issues of typha plant eradication, maintenance of field 

channel and self-0help activities in the Hadejia valley Irrigation Project should be encourage. 

Timing of irrigation should be varied among the farmers in the project area to avoid interrupted 

supply of water when most people are irrigating or watering their plots at the same times.  
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Community Participation in Sustaining Safe and Clean Water: The Case of Kyampisi 
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Abstract 

The purpose of this study is to examine how community participation can support the sustainability 

of community-based projects in Uganda, using Kyampisi Childcare Ministries clean water project 

as a case study. The clean water project in Kyampisi Sub County, Mukono district in Central 

Uganda is implemented by Kyampisi Childcare Ministries (KCM) and provides the community 

with bore holes and protected wells. Although safe water has been emphasized and promoted as a 

human basic need by several agencies such as WHO, UNICEF and other UN agencies, this has 

only worked in some parts of the world while others are still in need of safe clean water. This has 

kept the communities with unsafe water which has resulted in several atrocities such as child 

abductions and sacrifices that happen when children go looking for safe water.  The objectives of 

the study are; to investigate the perceptions of the community at the stage of project inception, to 

examine the role of the community during implementation of the project, and to analyze the 

community preparedness to maintain the project after the hand over by Kyampisi Childcare 

Ministries. Data was collected from 10 community members, three local leaders and two staff 

members of Kyampisi Childcare Ministries purposely selected. In-depth interviews were used to 

gather views from the selected participants. The results revealed that there is need to involve the 

community members at the inception, planning and implementation of the project so as tocreate a 

sense of ownership which will result in continued maintenance.  

Key words: Community participation, safe and clean water, sustainability, community based 

projects 

Introduction  

World over sustainability is becoming one of the most important project management areas. 

Project managers need to take care of sustainability issues (McKinlay, 2008 as cited by Silvius,  & 

Schipper, (2014). Sustainability and projects are interconnected, and sustainability should be 

incorporated at different levels of the project cycle (Linger,& Owen, 2012; Brown, Hanson, 

Liverman, & Merideth, 1987). It is believed that when sustainability is realized, projects gain 

reputation and can reduce financial risks, majority of corporate CEOs (93%) say that sustainability 

will be critical to the future success of their companies (Tharp, 2012).All in all, sustainability is 

“development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs” (United Nations General Assembly, 1987, p. 43).A number 

of projects implemented at huge costs often tend to have trouble with sustainability. Major donors 

such as UN, World Bank, IFAD and other bilateral aid agencies are expressing concerns on this 

matter. In addition, despite putting in place a number of attempts to tackle the problem many still 

fail to maintain the flow of expected benefits over their intended project lifecycle. The idea of 

sustainability dates back more than 35 years. In the 1970s books such as Goldsmith’s blueprint for 

Survival (1972) and the Club of Rome’s limits to growth (1972) linked the concept of sustainability 

mailto:shelindanielle@gmail.com
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to human development. The concept sustainability was coined to clearly suggest that it is possible 

to achieve economic growth and industrialization without environmental damage. United Nations 

and other bodies have handled the issue of sustainability and demonstrated its importance in 

development (refer to; United Nations Conference on Environment & Development, 1992; 

Sustainable Development Goals, 2015; European Union, 1992; The Amsterdam Treaty,1999; The 

Johannesburg Summit, 2002) 

Water is a fundamental right. According to UN-HABITAT (2003), nearly half of the earth’s 

population does not have enough water to support human needs. Despite efforts made over the 

past few years, inadequate and poor water supply remains an acute problem in sub-Saharan 

Africa.Research shows that one of the reasons that has kept Africa poor include lack of access to 

clean drinking water (World Health Organization [WHO], 2015). Although water is an issue that 

relates to all aspects of human development in Africa, including health, agriculture, education, 

economics, and even peace and stability, Africa’s water problem needs better water management 

systems (Naik, 2016).The problem seems to be much more serious in rural areas where most of 

the people are not provided with water services and maintenance of the available sources of water. 

Statistics show that by 2015 one out of three people using safely managed drinking water services 

(1.9 billion) lived in rural areas, 844 million people still lacked even a basic drinking water service, 

263 million people spent over 30 minutes per round trip to collect water from an improved source 

(constituting a limited drinking water service), and 159 million people still collected drinking 

water directly from surface water sources, 58% lived in sub-Saharan Africa (World Health 

Organization (WHO) and the United Nations Children’s Fund (UNICEF), 2017). 

Much as project sustainability has been given attention, its incorporation in project management 

practices still desires efforts in East Africa. Rural water development projects are not new in East 

Africa, Uganda and Tanzania in particular, since they have attracted the attention, of both the 

colonial and post – colonial administrations. For instance, during the independence period in 1960s   

the water policy of the government of Uganda and Tanzania was “free, clean and safe water for 

all”, the objective being to provide clean and safe water to all villages in rural Uganda and Tanzania 

by the year 2000. However, the policy failed because costs were borneby governments for 

maintenance and rehabilitation without involvement of the community. Following the Arusha 

declaration in 1967, water was recognized as a public good and the Government undertook to 

cover all capital costs of investment (Maganga, Butterworth, & Moriarty, 2002). Despite changes 

in policy introduced since the 1990s, people are still used to the old policy of free water and 

government intervention in all operation and maintenance. Sustainability of community projects, 

and of the benefits they deliver, has been a major concern (Onkoba, 2016). There is need for 

community participation for any project to survive.  

In this study we adopted Paul’s(1987) definition of community participation as posited by 

Bamberger (1986 p.5) that community participation is “an active process whereby beneficiaries 

influence the direction and execution of development projects rather than merely receive a share 

of project benefits".In this study community participation will be conceptualized as the 

engagement and involvement of the beneficiaries in the development projects that help them solve 

community concerns. We argue that community participation promotes the spirit of ownership 

which is fundamental to project sustainability. When community members get involved at the 

different stages of the project for example at planning, implementation, maintenance and repair 
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they eventually become part of the project. Involvement of the members can be recognized through 

attending meetings, making decisions, offering materials, offering skilled and unskilled labor, 

maintaining and repairing of the facility. The present study will concentrate on the communities 

in Kyampisi Sub-County.  

Kyampisi Sub-County is found in Mukono district in the Central Region of Uganda. According to 

Mukono District Five Year Development Plan 2015-2020, Mukono district has 3094 water points 

of which 39% are protected springs and 19% are bore holes (Mukono District Local Government, 

2017). Although such statistics may portray considerable safe water coverage, Kyampisi Sub-

County is still faced with water scarcity. Even if several NGOs such Globe Med and Vision for 

Africa have constructed water facilities in the district, sustainability by the community is very low 

(Mukono District Local Government, 2017).  Similarly, Kyampisi Childcare Ministries Water 

project which was put in place to increase accessibility to clean and safe water also noticed that 

communities were not fully involved in project maintenance. As a result, the community still 

experiences poor performance in areas such as water and sanitation, disease prevention and 

treatment, child abuse and sacrifice, economic and community development.The purpose of the 

study therefore was to examine the effect of community participation on the sustainability of 

Kyampisi Childcare Ministries Water Project in Mukono district.  

The Theory 

The Ladder of Citizen Participation Theory by Arnstein(1969) explains the levels at which people 

in the community participate in development projects (Figure 1). The ladder of citizen 

Participation shows the relevance of empowering the citizens andhow citizens participate based 

on how much power they hold in the community (Schlossberg&Schuford, 2005). Arnstein 

declared at the outset that her typology was provocative and focused on the redistribution of power 

as an essential element in meaningful citizen participation (Connor, 1988).Theladder consists of 

eight rungs-two levels of non-participation (Manipulation and Therapy), three levels of tokenism 

(Informing, Consultation, and Placation) and three levelsof citizen power (Partnership, Delegated 

Power and Citizen Control).In the levels of non-participation (Manipulation and Therapy) the 

power holders train the community members about the proposed project but the community 

members neither plan nor conduct any programs. In the three levels of tokenism (Informing, 

Consultation, and Placation), the community members have a voice but lack the power to ensure 

that their views and ideas are taken into consideration by the powerful therefore no assurance of 

changing the status quo, while in the three levels of citizen power (Partnership, Delegated Power 

and Citizen Control), there is power redistribution, dominant decision-making over plans and full 

managerial power over the project. This theory was deemed relevant to Kyampisi Childcare 

Ministries Safe Water Project because the rungs clearly show how the community members were 

involved in the project cycle and how they could participate in its sustainability. Althoughthe 

theory is criticized that it fails to recognize that some people participate for example targeting a 

goal or as a social impact (Tritter& McCallum,2006; Collins, &Ison,2006),the theory functions as 

a catalyst in hastening development projects planning (Parker,2003; Lithgow 2008 as cited by  

Kisumbi, Omboto&Nassiuma, 2017). 
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Figure 2. The Ladder of Citizen Participation as explained by Arnstein (1969)source: 

www.georgejulian.co.uk/2013/01/22/social-media-and-citizen-engagement/ 

 

Method 

Case study research design was used in this study to logically guide the process of collecting, 

analyzing and interpreting data in relation to project sustainability and participation (Yin, 2011).  

The study population was the beneficiaries in Kyampisi where the water facilities were 

constructed. The respondents wereten community members, three local leaders and two staff 

members of Kyampisi Childcare Ministries all purposely selectedbecause of the knowledge and 

experience they possess (Etikan, Musa, &Alkassim, 2016).In-depth interviews were used to gather 

views from the selected participants. In addition, several documents were reviewed to collect 

secondary data from documents such as minutes for meetings and reports. The data was coded and 

thematically analyzed.  

Findings  

Community perception of the safe water project 

The community members were aware of the work Kyampisi Childcare Ministries was doing in the 

community.  All the ten community members interviewed were aware and had visited more than 

one safe water project constructed by Kyampisi Childcare Ministries.  Among the activities 

spearheaded by Kyampisi Childcare Ministries are clean water sources, schools, houses, church, 

health facility and protecting children from child abuses.  One of the respondentsobserved that 

“My children no longer fall sick and fail to go to school. We now have clean water, not the one we 

used to share with cows.  The springs are now protected, water flows from pipes.  we are very 

happy”.  Similarly, another respondent said that  

The water project helps the community because the water is now safe and clean.  In the olden days, 

springs were un protected, cows could drink, people would swim and eventually the community 
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members would collect water from the same source which made most members especially the 

children to fall sick and miss school.  Now the community members collect clean water from the 

protected water sources. 

One of the staff members of Kyampisi Child Care Ministries who participated in this study 

observed that when they started work in Kyampisi area, they discovered that community members 

were sharing water with animals.  He affirmed that many community members especially children 

were falling sick quite often affecting their performance.  He further posited that Kyampisi 

Childcare Ministries realized that the community of Kyampisi could not develop unless issues that 

were hindering sustainable development were addressed.  As an organization, they decided to start 

different projects such as safe water, schools, church, health center and construction of houses for 

the elderly.On the other hand, the local leaders pointed out that the work Kyampisi Childcare 

Ministries is doing in the community has improved lives of the households in the area.  People no 

longer collect water from the shallow wells, engage in routine cleaning of the water sources, 

digging the trenches and removing mud from the wells because KCM Safe Water Project has 

provided a solution. 

The role of the community during the construction of the safe water project 

The staff of Kyampisi Childcare Ministries reported that before construction of the water sources, 

the community members are consulted.  The official from KCM said that; 

Whenever we are to start a project, we talk to the LC Chairman who takes us to different springs 

wells.  This is because some spring wells dry up during the dry season.  So, if you simply build 

one that has water in the rainy season, during the dry season it will not have water.  The LCs and 

the community know those springs that have been serving people for ages and which never dry up.  

Once we identify one then we talk to the community through the chairman. 

The KCM official further said that the community members participate in the project by digging 

the trenches and clearing the bush during the project implementation.  However, the KCM officials 

reported that some community members do not fully support the development of some springs 

because they attach them to their gods.  They do not understand where water comes from and 

therefore, they are scared of tempering with the water source or else it dries up.  KCM then carries 

out sensitization to explain why they want to protect the wells and the benefits of doing so. 

Although the KCM official argued that the community members are consulted in the planning 

process of the project, the community members and the local leaders were of dissenting opinion.  

The community members argued that the LCs are the ones that are consulted and for them, they 

there are only informed.  One of the respondents said that he refused to have a project constructed 

in his place because he feared that people collecting water would damage his crops and create walk 

ways in his land.  Onthe other hand, the local leader said, “the role of the community membersis 

to provide labor because they do not have money.”  The projects are only introduced to the 

community members, but they are never part of the planning. 

The local leader posited that some members of the community may contribute ideas for example 

guiding us where to get local materials, others may contribute food stuffs during the construction 

and others labour.  However, some are not willing because they believe that “the bazungu (whites) 

have come to work because they have free money.  No one invited them and they should pay for 
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everything in the project” it was basing on such assumption that the community thinks that the 

sponsors of such projects have free money. One of the respondents praised KCM forpaying his 

school feesandwas not aware of other projects such as safe water project. 

Benefits of safe water project 

The respondents reported that KCM safe water project has helped the community in various ways. 

Before the construction of safe water facilities in the area, collecting water was a problem.  The 

available water sources were shared between people and animals.  As a result, many community 

members suffered from different ailments as a result of taking dirty water.  One of the respondents 

reported that his children hardly attendedschool because they were always un well.  The area leader 

concurred with the respondent that since the construction of the water sources, school attendance 

has improved. 

The KCM leader reported that in their other project of child rights protection, they are  handling 

several cases related to child abuse that happen as children travel long distances to collect clean 

water.  One of the activities KCM is involved in is delivering justice for families who have become 

victims of child abuse.  The most rampant vice in Kyampisi is child sacrifice where victims are 

children who are abducted as they go to fetch water and sacrificed.  The perpetrators normally 

abdjuct the children as they walk long distances in the wilderness to fetch water.  With the 

introduction of protected safe water sources, this vice is being handled because parents can easily 

trace their children. 

Maintaining the constructed safe water projects after completion 

The official from KCM explained that once the project is complete, the local community is invited 

and the facility is handled over.  The official explained that since the community are involved from 

the start, they expect them to take care of the facility.  Maintenance of the project involves 

appointing the committee that looks after the protected safe water source.  The role of the 

committee is; to stop children from playing in the water, clearing and opening the trenches to allow 

proper flow of water so as to avoid stagnation of water, slashing around the facility to avoid snakes 

and other biting insects and keeping the access way clear and clean.  The committee is not 

appointed by KCM but the community through their local council leaders.  The selected committee 

is also trained on how to clean the water tank in case the water becomes dirty.  The KCM official 

reported that during the project planning process, they provide for Uganda Shillings 300,000/= 

annually for maintaining the water project.  He mentioned that the money is usually enough 

because unlike the bore holes, the protected water source does not easily break down and if it does, 

repair costs are less.  On the issue of planning and budgeting for maintenance, the official said that 

the community is not involved but they are always informed accordingly.  The budget estimates 

are determined by a technical person in the organization and the community are taken on board to 

fit in the existing budget. 

Similarly, the leaders and community members reported that although they are in charge of 

maintenance, they do not determine the cost of maintenance.  They further reported that most of 

the community members are poor and do not have sustainable incomes to contribute in case the 

committee requires money to fix a broken water source.  One of the respondents narrated a story 

of how their previous experience of forced collection of repair funds hinders them to be effective 
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in contributing repair money.  He argued that the local leaders used to ask community members to 

contribute money to repair bore holes.  This was before the coming on board of KCM safe water 

project.  The repair costs would go beyond Uganda Shillings 1 million (1,000,000/=) which scared 

the community and this was happening quite often.  As a result, when projects were handed over 

to the community, members felt it was to be the same case as it was for the boreholes.  Many 

community members then opted to remain using their old un protected water sources.  He argued 

that during the borehole time, those who contributed money for repair would own the boreholes 

and start harassing those without money. 

Discussion 

Setting out what to do and how it’s going to be done is very important in project management. 

Planning is the first activity to do before any other activities. In project management, planning 

determines what should be done in the project and calls for early community involvement. The 

intensity of community involvement in the facility development is influenced by the willingness 

of the project manager to involve the community from the early stages of the project. (Ngowi, 

&Mselle, 1998). Although the community in Kyampisi was aware of the safe water project, they 

were not part of the initial planning and hence their perception was detached from ownership. The 

fact that the project implementers confirmed that the community was brought on board after the 

project inception may be used to explain why the community members in Kyampisi are not fully 

committed to the maintenance of the safe water project. The local leaders some of whom are part 

of the maintenance committee revealed that they do not determine the money KCM puts in place 

for maintenance. In addition, neither KCM leaders nor the community leaders talked about how 

long that money was going to be provided. Basing on the past experience of the borehole where 

community members were asked to contribute money despite the poverty levels, we therefore 

argue that communities do not want to face the same challenge as the one of the boreholes. KCM 

needed to have empowered the community on the onset of the project through a series of meetings 

to enable them to appreciate that the project benefits the community not the implementers. This is 

a key factor of planning in project cycle as Howard- Grabman (2000) posit that meetings are a 

platform for community members to discuss issues that relate to the project.   

KCM could have brought the community on board by allowing the community to identify they 

need and then support them. Although the community leaders were involved early, it was the same 

community leaders that were responsible for the boreholes which community members were not 

happy with. KCM would have built their entry point on resources in the community. Resources in 

a community are anything that can be used to improve the quality of a community life. They are 

several resources available in a community that can be used for the project to be successful. Those 

sources include land, labor, in- kind donations, finances, supplies, sand, bricks, services and skills 

like training, mobilization and coordination this leads to community engagement. The community 

willingly offers resources to be used on the project.  Gibbons, Kennedy, Burgess, & Godfrey, 

(2012), argue that there is a need for the community and the technical team to understand how 

resources will be deployed and how best aligned to maximize their value. Community resource 

consultations is significant because it helps in identifying, mobilizing community assets which will 

enables the community members to gain control over the project which will create ownership of 

the water facility. When the community dedicates it’s time talents and resources to the project the 

people feel more positive about it leading to its sustainability. In order to know the resources 
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available and offered by the community the organization must engage the community members, 

in the short-long run the project will be maintained because of the interest that the community has 

towards it.  

At project implementation “Information is knowledge, knowledge is power, sharing knowledge is 

empowerment” (Rifkin, &Pridmore, 2002).Sharing ideas is done when the organization mobilizes 

the beneficiaries’ in order to know what they think about the project and also provide vital 

information. Information given by the community members is key to delivering what the 

community needs as identified in the need’s assessment, offering efficient services coordinated 

around the needs of the community; this enables intervention in case of a problem and, preventative 

work which promotes wider public protection. Information sharing is important as it increases the 

organization efficiency and project performance in the community. 

An organization to remain competitive in its environment, information sharing is an important 

ingredient (Moberg et al. 2002 as cited by Hatala, &Lutta, 2009). During information sharing the 

organization helps the community to identify their problems, find solutions and understand their 

roles and responsibilities to solve the problem.The cooperativeness and fairness of the 

organizational procedures have a significant effect on the willingness to share information (Lin, 

2006).Information is shared through communities attending village meetings, conducting focus 

group discussions and interviews of the beneficiaries. Those meetings involve different 

stakeholders; these include local authorities, medical personals, religious leaders, village elders, 

children, educated people, and semi and skilled personals who contribute different ideas about the 

project. 

Conclusion  

It was evident that community participation is vital to the sustainability of the water projects. 

Emphasis should always be put on participatory approaches with the aim of promoting 

sustainability. Project sustainability can only occur if members of the community own the project. 

The project can only be owned by the members if they are involved from the inception of the 

project. 
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Abstract 

The purpose of this study is to find out whether Budget Efficacy influences household effects 

under Fiscally Decentralized economy as it is today in Kenya. The study was anchored on the 

theory of fiscal federalism and Agency Theory and adopted a positivist research philosophy in 

determining the research strategy and method of this strategy. A Census involving the 47 county 

governments was conducted based on population size, nature of the county i.e rural or urban set 

up and size of the annual budget support from the national government. The Study adopted the 

Survey and Evaluation Program (NASSEP V) frame that the Kenya Bureau of Statistics currently 

operates to conduct household-based surveys to also conduct a household survey in the county 

governments on household effects in Kenya. The study employed an inductive ex post facto cross 

sectional quantitative survey design. Secondary panel data was collected from County Treasuries 

while Primary data was collected through household surveys and Fiscal and Monetary 

Departments of county assemblies. Data for the period 2015-2017was used to run an univariate 

and multiple regressions using STATA software. Both descriptive and inferential statistics were 

generated and provided results for interpretation. The study established a significant association 

between budget efficacy and household effects. The findings of this study are expected to empower 

citizens through access of information on the real meaning and effects of fiscal asymmetric 

decentralization while policy makers will know the strength of the correlation between fiscal 

asymmetry and household effect in order to match monetary policy with the needs of lower 

government levels for implementation of the country’s financial framework. 

Key Words:  NASSEP V, Budget Efficacy, Household Effects, Positivist Philosophy, Fiscal,  

  Policy, Actual Expenditure 

Introduction 

The basic objective of budgeting is to give those targets and plans financial values, hence making 

an early progress in an easily measurable manner to transform the strategic ideas into 

understandable operative actions. Although recent literature indicates diverse meaning and 

definitions of the word budget, budgeting has been around as long as money existed and is often 

attributed to the British monarchy in the 1700’s. The parliament of the British monarchy was put 

in place to establish some form of check and balances although that time; budgeting was mainly 

self-serving. The first control was put on the military so that the King could not create a force to 

overthrow the parliament. However, much of the laws were rarely written down and there were no 

regular review or any auditing or reporting. The expansion of the budget introduced the idea of a 

true budget and hence brought about more accountability and control (Hanninen, (2013). 
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Budget reforms have been undertaken not only in Kenya but also in Ghana, Malawi and 

Mozambique but researchers have postulated the difficulties faced by government staff due to 

political governance and budget politics which affect the functioning and reform of public financial 

management systems. A fundamental problem in analyzing Fiscal policy is analyzed by 

determining the intended recurrent vs development budgets and comparing these to the actual 

expenditure pattern at both national and county levels. 

 

Figure 1: Share of current and development expenditures 

Source: Institute of Economic Affairs 

Studies have indicated important gap between formal systems and informal practices, such as 

clientelism, patronage and rent-seeking. They further reveal that dysfunctions and distortions occur 

at all stages of the budget process. This paper underscores the importance of budgeting and 

undertakes to find out the influence of budget efficacy on household effects in Kenya  

Household and Income Inequality:  

A household may be defined as a unit consisting of one or more people who live in the same 

dwelling and also share meals or living accommodation, and may consist of a single family or 

some other grouping of people. A household effect therefore refers the basic unit of analysis in 

many social, microeconomic and government models, and is important to the fields of economics 

and inheritance . A County government with a high population of poor people largely contributes 

to the national poverty index. Kakamega County which was ranked the highest among poor 

counties in Kenya has an index of 4.77% and contributes to the national poverty index 25 times 

more than Lamu County which has a 0.19 poverty index (GOK 2014)  

Households are the owners of the factors of production and are therefore likely to be affected by 

Fiscal policy shocks. The welfare of individuals can therefore be affected by fiscal decentralization 

which transfers the financial responsibilities from the national government to the county 

government. This agrees with the key economic rationales for decentralization advanced by 

Musgrave (1959) and Oates (1972), who argue that decentralization may improve governance in 

public service provision by improving the efficiency of resource allocation.  In this vein, many 

developed countries have increased their degree of fiscal decentralization. Europe is on top of the 

https://en.wikipedia.org/wiki/Dwelling
https://en.wikipedia.org/wiki/Microeconomic
https://en.wikipedia.org/wiki/Production_(economics)
https://en.wikipedia.org/wiki/Inheritance
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already federalized Austria, Germany, and Switzerland, Belgium, Italy, and Spain have recently 

introduced widespread reforms in order to enhance regional autonomy (Ezcurra and Rodriguez-

Pose 2010).  

Reforms that have taken place in Kenya includes the decentralization of Revenue and Expenditure 

which is anchored on the Constitution of Kenya 2010 and supported by various Acts of Parliament, 

which guides the implementation of the constitution. The provision of public goods and services 

is informed by Article 201 and regulated by the Public Finance Management Act 2012, which sets 

the principles of management of public service and emphasizes on public participation as a 

requirement in budget formulation (Wakiriba, J. W., Ngahu, S., & Wagoki, J. 2014) 

Problem Statement 

The importance of Fiscal Policy as a tool on income redistribution and resource allocation has been 

emphasized by a number of scholars such as (Bastagli, Coady, and Gupta, 2012) and subsequently 

broadened by International Organizations like the world Bank and IMF. Accordingly, Kenya has 

increased her annual budget and devolved her fiscal responsibilities from the national government 

to the 47 county governments and expanded revenue collections with a view to reduce household 

income inequalities and hence improve the living condition. Government spending has gone up by 

two-thirds, from Sh1.6 trillion in 2013/14 to Sh2.64 trillion in 2017/18. Government borrowing 

has also increased from Sh1.7 trillion in 2013 to Sh4.4 trillion in 2016/2017.  Despite the above 

mentioned tremendous economic outturn, Poverty only declined marginally, from 56.5 % in 1990 

to only 48.5 % in 2010 far below the 28.2 % target by 2015, according to the World Bank 

(Blanchard, O. J., Jaumotte, M. F., & Loungani, M. P. 2013).  

This study therefore takes cognizance of the fact that all fiscal policy is important in income 

distribution and key to fiscal decentralization.  Although devolution is still new in Kenya, five 

years is sufficient to notice a change in the welfare of people in a devolved unit and especially 

given the amount of money that has been disbursed to county government during the last four 

years. Fiscal Policy as a control tool is the ideal image to view the effects of decentralization by 

interrogating the government’s fiscal policy in order to answer the study question whether Fiscal 

Policy influences household effects in Kenya 

Objective of the Study 

The general objective of this paper was to find out the influence of Fiscal Policy on Household 

Effects in Kenya. 

Significance of the study 

This study aims at analyzing the Impact of budget efficacy under a devolved system of governance 

on the household effects in Kenya. The study adopts a comparative manner for the last five years 

with a view to preempt any unforeseen negative impacts on the household effects through 

ignorance of the advantages of devolution or non-control of its weaknesses that there may be.  

This study will be beneficial to both citizens and policy makers because citizens in spirit of the 

need to know principal need to be empowered through access of information on the real meaning 

and effects of budget efficacy under a devolved system of governance based on the fact that 
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decentralization is a continuum and therefore a process which need to be appreciated by the 

citizens of a country experiencing this system of governance for the first time. The political class 

will also benefit from the findings of this study as the people’s representatives endowed with 

legislative obligation because they will be able to make an analysis of the existing budgetary policy 

and therefore find out whether there is a tradeoff between the two systems of governance i.e. 

central and decentralized system and therefore come up with policy recommendations on the way 

forward based on the researcher’s findings.  

Theoretical literature review 

The Theory of fiscal federalism and the Agency Theory underpins this study. The section also 

explores the broad literature on fiscal decentralization, Revenue and expenditure responsibilities, 

size of government and service delivery and the views of various academicians and practitioners. 

It will be expedient to note that fiscal decentralization is viewed in this study in the context of 

fiscal autonomy and the extent to which it impels household effects of individuals in devolved 

governments 

The Theory of fiscal federalism 

The theory of fiscal federalism was propagated by Oates W (1956). It is associated with 

decentralization of expenditure responsibilities and centralization of revenue responsibilities for 

the purpose of achieving ‘efficiency’ and ‘equity’ in the federation, which is core to this study. 

The Theory emphasizes the importance of transfers for addressing the problems of vertical and 

horizontal imbalances. It is largely normative and assumes that federal and sub-national decision-

makers are ‘benevolent’ and maximizes the social welfare in their operations.  

The Theory is also intertwined to the second-generation theory (SGT), especially the theory of 

market-preserving federalism which assumes that public officials have goals induced by political 

institutions that often systematically diverge from maximizing citizen’s welfare. However, unlike 

the FGT which emphasizes on the importance of transfers for mitigating vertical and horizontal 

imbalances, the SGT gives more importance to incentives generated by sub-national tax collection 

for fostering economic prosperity. The SGT has had significant implications for the design of 

transfer systems so that equalization goals can be achieved without diminishing the incentives of 

public officials to foster thriving sub-national economies. In brief, the SGT is in favor of 

decentralization of both expenditure and revenue responsibilities; and it gives minimal role to 

revenue-sharing and inter-governmental transfers. Moreover, it also posits that ‘inter-jurisdictional 

competitions’, a ‘common market’ and ‘hard budget constraints’, may provide protections against 

infringements to market operations. The SGT is an emerging theory. Though it approaches the 

fiscal federalism from different perspective, the SGT does not challenge but complements the FGT 

which informs this study. 

Allocation of Resource Theory  

The allocation of resource theory was propagated by Rubin (1990). It is asymmetrical in nature in 

that it posits normative and descriptive Theories.  Financial policy is critical and therefore requires 

a normative approach in its policy formulation. The Theory also explains why some corporate 

perform better than others and why some budget items are given more priority compared to others. 

The normative theory, is generally accepted that it is  associated with how nations decentralize 
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expenditure responsibilities and centralization of revenue responsibilities for the purpose of 

achieving ‘efficiency’ and ‘equity’ in the federation, which is core to this study. The Theory 

emphasizes the importance of transfers for addressing the problems of vertical and horizontal 

imbalances. It is largely normative and assumes that federal and sub-national decision-makers are 

‘benevolent’ and maximizes the social welfare in their operations. The World Bank (2012) 

recommends that guidelines and templates need to be developed to guide the formulation of county 

budgets. More so the World Bank advocate for a country-wide chart of accounts for preparing, 

executing and reporting the budget. In addition to this, the counties would be expected to develop 

adequate PFM, Human resource and service delivery capacity. Further the Bank postulates that 

this can only be realized if choices made are translated into spending hence the need to strengthen 

planning and the budget process. On the contrary, this is not being fully implemented as reflected 

in the 2013/14 national budget preparation process where only a few people from selected counties 

were consulted, which is far below the stipulations in the PFM (Mugambi, K. W., & Theuri, F. S. 

2014). 

Agency Theory 

The Agency Theory arises from a working relationship where one party enters into an agreement 

to act in the place of a principal. The agent is often tempted to engage in personal interest without 

reference to the interest of the principle. Agency problem originates from the divergent of as 

advance by the principle and his agent. The Theory is an attempt to on how to mitigate this problem 

(Jensent and Meckling 1976). County governments in Kenya receive their allocation from the 

national government and also collect revenue from their locality, while incurring both recurrent 

and development expenditure. The public although they participate in the budget process do not 

have oversight authority, which is vested the elected leaders but unfortunately are also 

implementers of the county projects. The Kenya National Audit Office who are vested with the 

audit of county finance are also state agents, hence the principle does not directly involve in county 

treasury management, hence the choice of this theory in the study is paramount (Hearn, J. J., & 

Phaup, M. 2016). 

Empirical literature review 

Budgeting has been defined as the basis of the management control process in organizations 

(Hansen et al, 2003) and also traditionally described as a common accounting tool that 

organizations use for implementing strategies (Ostergren & Stensaker, 2011). The basic objective 

of budgeting is to give those targets and plans financial values, hence making an early progress in 

an easily measurable manner to transform the strategic ideas into understandable operative actions 

(Hanninen, (2013). 

Olomola, (2009), postulate that a budget is not only used for mobilization and resource allocation 

but also the budget does not only function as a mechanism for resource mobilization and allocation, 

it also serves as a tool for economic management. This emphasized in the Government Integrated 

Financial Management Information System (Odago, M. O., & Mwajuma, A. A. 2013).  

It will be very difficult for any government to realize its vision without having a comprehensive 

budget because a government’s accounting system is cash based as opposed to the accrual basis of 

accounting. The budget document lays down the direction for the entire economy and determines 
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who gets what and when, as well as a basis for the provision of funds to implement new 

initiatives/policies through legal, rational and acceptable means (Bengali, 2004).   

A government budget is one of the accounting tools used to plan the government revenues for a 

specific future fiscal period. It is also considered as a general law which gets approved by the 

legislative authority represented by the parliament. This means that the government general budget 

depends mainly on estimation and approval. The promulgation of the Constitution of Kenya 2010 

completely changed the way public budgets were previously done in Kenya. It introduced a new 

legal framework and institutions to ensure transparency, accountability and public participation in 

management of public finances by providing a way which involve ordinary Kenyans in the budget 

making process, a complete turnaround from the previous regime where the budget making process 

was the work of a select few (Adili 2015) 

Comparison of the trends of tax revenue with those of expenditure, both as a percent of GDP over 

the last decade in Kenya reveals that expenditure has persistently been growing at a faster rate than 

tax revenue growth, for example. For 2015/16, out of an estimated budget of Ksh 2,247 billion and 

projected revenue of 1,358 billion, the expected fiscal deficit is Ksh 889 billion up from 740 billion 

in 2014/15 revised budget. A paucity of empirical literature attributes this escalation of budget 

deficit to devolution related expenditure, for example Pierre and Peters (2011) indicates that an 

effective budget must first of all be adopted by a duly constituted authority, and it must be adhered 

to. The government must also avail the information on budgets to the public, who must have been 

involved in its preparation and despite the fact that revenue is always limited; the available 

resources must be matched with the expenditure (Pierre and Peters 2011). 

Lienert & Sarraf, (2001) also assert that lack of basic ingredients of sound budgeting in most 

African countries, which includes Kenya, has justified the description of their budgetary 

performances as disappointing, and underscores the need for reforms in public financial 

management in general and budget management in particular. In Nigeria for example, there was a 

lot of wasteful spending during a similar period of the stage of devolution like Kenya is now (Ben-

Caleb & Agbude, 2013).   

Abdullahi et al, (2012), posit that a national budget  need to be  well designed for it to be effective 

and efficiency in its implementation and to monitor the performance of government staff who are 

the managers of governments units and departments. Recent reforms in Kenya have seen budgeting 

move away from the previous days during the unitary system of governance where it was the 

preserve of the executive.  

Kazeem O. F, Hakeem O. F, and Reuben O. O, (2014) posit that budgeting is a useful tool that  

can guide Devolved governments  to evaluate whether governments policy and objectives are 

actualized especially poverty eradication which directly improves household effects which was the 

focal point of this study. ustapha, Rashid and Nasir (2011)  also assert that there is a close  

relationship between expenditure and household income which is in continuum with this study 

focus. Further.   

Previously in Kenya, budgeting, policy and planning have not been conducted in an entirely 

integrated and comprehensive manner which has resulted into inconsistencies and incoherencies 

in Kenya’s development platforms. The MTEF model has now been adapted for use, which is 
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designed to instill discipline in managing and planning national resources by establishing an 

explicit link between the policy framework and the budgetary process. It seeks to bring a better 

integration of policy reforms, budgeting and expenditure management and attempts to link sector 

objectives to national priorities and thereby achieve greater result from existing level of resources; 

otherwise the debate on the effect of budget deficit on private consumption has stimulated a 

burgeoning literature in macroeconomics (Niesner, J., Jecha, D., & Stehlík, P. 2013) 

 

 

 

 

 

 

  

   

 

 

Figure 1: Budget Reforms, Budget Cycle and Budget Management Conceptual Relationship 

Source: Journal of Accounting and Auditing: Research & Practice  

Critique of Existing Literature 

The idea of devolving the budgetary function from the national government to the 47 County 

governments in Kenya was informed by a well thought Theory of Fiscal decentralization which 

postulates that locals have the knowledge of needs at grassroots and therefore best placed in the 

determination of the allocation of resources. This introduced the idea of a true budget and hence 

brought about more accountability and control (Hanninen, (2013). However there has been a lot 

interruption by the political class in both national and county governments which have undermined 

the gains of fiscal decentralization contrary to Lienert & Sarraf, (2001) who assert that lack of 

basic ingredients of sound budgeting in most African countries which includes Kenya, has justified 

the description of their budgetary performances as disappointing. Kenya, s decentralization process 

was done in a dichotomous nature as opposed to a continuum manner which allow step by step 

devolvement of functions, The study by Ben-Caleb & Agbude, (2013) in Nigeria cannot therefore 

be generalized in Kenya who underscores the need for reforms in public financial management in 

general and budget management in particular. This is also because a study by Sabahi (2013) on 

budgeting efficacy in Kenya finds that more than 50% of Kenya's 47 counties did not face 

significant budget deficits. The conditions given by Donors also affect the fund management due 

to the conditions attached to the fund. 

          Budget Reforms 

Budget Process 
Budget Management 
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Research Methodology 

The study adopted a positivist research philosophy in determining the research strategy and method 

of this strategy. A Census involving the 47 county governments was conducted based on 

population size, nature of the county i.e rural or urban set up and size of the annual budget support 

from the national government. The Study adopted the Survey and Evaluation Program (NASSEP 

V) frame that the Kenya Bureau of Statistics currently operates to conduct household-based 

surveys to also conduct a household survey in the county governments on household effects in 

Kenya. The study employed an inductive ex post facto cross sectional quantitative survey design. 

Secondary panel data was collected from County Treasuries. Primary data was collected through 

household surveys and Fiscal and Monetary Departments of county assemblies. Data for the period 

2013-2017 was used to run univariate and multiple regressions using STATA software. Both 

descriptive and inferential statistics were generated and provided results for interpretation. These 

help to answer the question formulated in the study. The answers have agreed with our hypotheses.  

The study examines how budget efficacy can influence on the household effects in Kenya. 

Results and Discussion 

The data used for this study were presented, analyzed and discussed. The section also captures the 

testing of the only hypothesis of this study 

Correlation Analysis 

Table 1 presents results on association between budget efficacy and household income. The 

findings indicated that budget efficacy and household income have a strong positive and significant 

association. This was supported by a correlation value of 0.6163*. The association between the 

two variables was significant at 5% level of significance. The results implied that an increase in 

budget efficacy would increase household income.  

Table 1: Correlation Matrix: Budget Efficacy 

  Household Income Budget Efficacy 

Household Income 1.000 

 
Budget Efficacy 0.6163* 1.000 

* Correlation is significant at the 0.05 level (2-tailed). 

Regression Analysis 

Table 2 present the regression results on the relationship between budget efficacy and household 

income.  

The results indicated that there was a positive and significant relationship between budget efficacy 

and household income. This was indicated by a coefficient value of 0.9021 and a p value of 0.000. 

The results implied that for every one unit change in budget efficacy, household income would 

change by 0.9021 units holding all factors constant. The coefficient value had a positive sign, 

which indicated that there was a direct relationship between budget efficacy and household 
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income. An increase in budget efficacy is expected to have a positive influence on household 

income.  

Further, the F value of 85.14 indicated that the model was a good estimate. The p value of 0.000 

supported the significance of the model at 5% significance level. The results implied that budget 

efficacy is a good predictor of household income.  

In addition, the R2 value of 0.379 indicated that budget efficacy explained 37.9% of the total 

variations in household income.  The remaining 62.1% was explained by other factors that were 

not included in this study.  

The Skewness/Kurtosis test indicated that the data was not normally distributed since the 

probability value was less than 0.05. However, normality was assumed since the number of 

observations was many.Breusch-Pagan test reported a p value of 0.6182, which was greater than 

0.05 and hence the data was homoscedastic.  Further, Wooldridge test reported a p value of 0.6758, 

which was greater than 0.05 and therefore, there was no autocorrelation. 

Table 2: Regression Model: Budget Efficacy 

 

Coef. Std. Err. T P>|t| 

BudgetEfficacy .9020752 .0977653 9.23 0.000 

_cons .3623576 .1221199 2.97 0.004 

R squared 0.3798 

   
Adj. R squared 0.3754 

   
F (1, 139) 85.14 

   
Prob.>F .00 

   
Skewness/Kurtosis test Chi2=55.90, Prob> chi2=0.000   

Breusch-Pagan test Chi2=0.25, Prob> chi2=0.6182   

Wooldridge test F(1, 46) =0.177, Prob>F  = 0.6758   

 

Specific model: 

Y=α+βX 

Household Income= 0.3624+0.9021 Budget Efficacy 

Hypothesis Testing 

The hypothesis was tested by using the OLS regression.The acceptance/rejection criteria was that, 

if the p value is less than the conventional p value at 5% significance level, the null hypothesis is 
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rejected, otherwise the null hypothesis is not rejected. The null hypothesis was that there is no 

significant association between County Budget Efficacy and Household Effects. 

Based on results in Table 2, the null hypothesis was rejected since the p value of 0.000, was less 

than the conventional p value of 0.05. Therefore, the null hypothesis was rejected and this implied 

that there was a significant association between County budget efficacy and household effects.  

Conclusions 

 The study concludes that there is a significant association between Budget Efficacy as indicated 

in hypothesis H01. and also concludes  that budgeting is a useful tool that  can guide Devolved 

governments  to evaluate whether governments policy and objectives are actualized especially 

poverty eradication which directly improves household effects in Kenya. This is also in continuum 

with Oate (1951) traditional Theory of Fiscal decentralization which emphasizes that locals are 

able to make better choices and therefore improves efficiency in the provision of Public Service. 

Recommendations 

The study recommends that budget efficacy is the ideal tool for reducing income inequalities and 

therefore improving household effects in Kenya. The Study recommends further studies on the 

influence of budgeting on household effects. The findings of this study will go a long way to 

inform the national Treasury on the best practice in the ongoing implementation of fiscal 

decentralization and assist future policy formulation. It will also be a good point of reference in 

the 47 County governments’ budget formulation strategies in the provision of the Public Service 

and optimum utilization of the available resources for the benefits of household effects in Kenya. 

This study finds that there is need for a new budget culture in the public sector. Feedback is also 

an essential ingredient of the budgetary process, if budget efficacy is to be achieved.  

References 

Adili, B. (2019). Challenges and perspectives of intercultural education in 

macedonia. ФИЛКО/FILKO 

Barasa, R. (2014). Influence of monitoring and evaluation tools on project completion in Kenya: 

a case of constituency development fund projects in Kakamega County, Kenya. Unpublished 

master’s thesis). University of Nairobi, Kenya. 

Bastagli, F., Coady, D., & Gupta, S. (2012). Income inequality and fiscal policy. IMF Staff 

Discussion Note. SDN/12/08. 

Blanchard, O. J., Jaumotte, M. F., & Loungani, M. P. (2013). Labor market policies and IMF 

advice in advanced economies during the Great Recession. International Monetary Fund. 

Cummings, S. R., Rubin, S. M., & Black, D. (1990). The future of hip fractures in the United 

States. Numbers, costs, and potential effects of postmenopausal estrogen. Clinical orthopaedics 

and related research, (252), 163-166. 

Donaldson, J., Kawamura, N. A., Kearl, D. A., Milligan, D. J., Smith, J. D., Truninger, M. A., ... 

& Emery, T. R. (2004). U.S. Patent No. 6,764,605. Washington, DC: U.S. Patent and Trademark 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

241 
 

Office.13-20. 

Hearn, J. J., & Phaup, M. (2016). Making better budget decisions easier: Some changes suggested 

by behavioral research. 

Hansen, M. C., DeFries, R. S., Townshend, J. R., Carroll, M., DiMiceli, C., & Sohlberg, R. A. 

(2003). Global percent tree cover at a spatial resolution of 500 meters: First results of the MODIS 

vegetation continuous fields algorithm. Earth Interactions, 7(10), 1-15. 

Hänninen, V. (2013). Budgeting at a crossroads-The viability of traditional udgeting-A case study. 

Egbide, B. C., & Agbude, G. (2014). Good budgeting and good governance: A comparative 

discourse. Available at SSRN 2478725 

Faleti, K. O., Faleti, H. O., & Ojeleke, R. O. (2014). Budgetary and management control system 

for improved efficiency in Public Sector: The implications of “Babariga-Style” Budgeting 

approach. Scholary Journal of Business Administration, 4(2), 44-52. 

Jensen, M. C., & Meckling, W. H. (1976). Theory of the firm: Managerial behavior, agency costs 

and ownership structure. Journal of financial economics, 3(4), 305-360. 

Le Quéré, C., Andres, R. J., Boden, T., Conway, T., Houghton, R. A., House, J. I., ... & Andrew, 

R. M. (2012). The global carbon budget 1959–2011. Earth System Science Data Discussions, 5(2), 

1107-1157. 

Lienert, M. I., & Sarraf, M. F. (2001). Systemic weaknesses of budget management in Anglophone 

Africa (No. 1-211). International Monetary Fund. 

Mugambi, K. W., & Theuri, F. S. (2014). The challenges encountered by county governments in 

Kenya during budget preparation. IOSR Journal of Business and Management, 16(2), 128-134. 

Mohammed, B. S., Hossain, K. M. A., Swee, J. T. E., Wong, G., & Abdullahi, M. (2012). 

Properties of crumb rubber hollow concrete block. Journal of Cleaner Production, 23(1), 57-67. 

Oates, W. E. (2001). Fiscal competition and European Union: contrasting perspectives. Regional 

Science and Urban Economics, 31(2-3), 133-145. 

Niesner, J., Jecha, D., & Stehlík, P. (2013). Biogas upgrading technologies: state of art review in 

European region. Chem. Eng. Trans, 35, 517-522 

Odago, M. O., & Mwajuma, A. A. (2013). Factors affecting effective implementation of 

eprocurement in county governments: a case study of Kajiado County, Kenya. International 

Journal of Business & Law Research, 1(1), 94-109. 

Olomola, A. S. (2009). Strategies and consequences of budgetary reforms in Nigeria. In Paper for 

Presentation at the 65th Annual Congress of the Institute of International Public Finance (IIPF), 

Cape Town, South Africa. 

Ongel, V., & Gok, M. S. (2014). The reflections of health spending on the community health: 

comparative analysis of emerging countries. 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

242 
 

Ostergren, K., & Stensaker, I. (2011). Management control without budgets: a field study of 

‘beyond budgeting’in practice. European Accounting Review, 20(1), 149-181 

Rashid, N. K. A., Nasir, A., Mustapha, N. H. N., & Kamil, N. F. (2011). Analysis of income and 

expenditure of households in the east coast of Peninsular Malaysia. Journal of Global Business 

and Economics, 2(1), 59-72. 

Rodríguez-Pose, A., & Ezcurra, R. (2010). Is fiscal decentralization harmful for economic 

growth. Evidence from the OECD countries. 

Wakiriba, J. W., Ngahu, S., & Wagoki, J. (2014). Effects of financial controls on financial 

management in Kenya’s public sector: A case of National Government departments in Mirangine 

Sub-County, Nyandarua County. Journal of Business and Management, 16(10), 105-115. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

243 
 

An Assesment of Health System in Kenya: Towards the Achievement of Universal Health 

Coverage 

 

Evans Geoffrey Mogeni, Gideon Nyabando Masese, Pollyene Mutunga Mbithe 

Machakos University 

Abstract 

Crude death rates and mortality rates have been high in most of the developing countries due to 

inaccessibility to health care facilities. For this reason the Kenyan Government, in its bid to realize 

the universal health care, it has made many changes in the health sector. This study was therefore 

carried out to assess Kenya’s health system so as to determine its role in the achievement of 

universal health coverage. While using the desk review approach, the study was carried out 

between September and December 2018. The main key indicators which were used include; 

Leadership and Governance, Health Financing, Health Workforce, Medicines and Vaccines, 

Information Systems and Service Delivery. It was found out that that Kenya has real made a great 

milestone in most of the key aspects in its journey to realize universal health coverage. 

Transformational leadership skills have been put into practice and many policies have been 

formulated and implemented. The number of qualified workforce with necessary skills and 

experience is increasing and proper guidelines on the use of medicines have been given. It is also 

worth noting that most of the systems in health facilities have been integrated and this has eased 

information tracking for patients. The study recommended that if the realization of universal health 

coverage is going to be a reality, the following need to be done; Increase health budget allocation 

from the current 7% to 15% as per the Abuja declaration, Align NHIF to UHC which includes; 

redefinition of NHIF to include Multi- Tier benefit packages, Improve terms of service for medical 

doctors and Equip public health facilities so that it becomes the best option as opposed to private 

(Health financing to improve health infrastructure) health facilities. 

Key words:  Universal health coverage, Leadership and Governance, Health Financing, Health 

Workforce, Medicines and Vaccines, Information Systems, Service Delivery 

Introduction 

Kenya became independent in 1963 when it gained independence from the British. Among the 

first proposals of a newly formed Government was to offer free health care to all Kenyans with an 

aim of accelerating economic development. A free health care for all was finalized in 1965 and 

any form of fees was done away with in all public clinics that were managed locally. The health 

system was nationalized by the health ministry in 1970 and a free health care system was extended 

to all Government health facilities. That continued for a short period of about three years until 

1973 when it became impossible for the Government to continue offering free health service to its 

citizens due to economy stagnation. As a result user fees were reinstated in 1989 by the ministry 

of health. 

The process of reformation took place in 1992 and this led to the realization of management boards 

at the district levels to ensure that funds are available for all health services more especially in the 

peripheral areas as well as facilitating cost-sharing between the central government and the local 
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government. More financial restraints continued to an extent of carrying out massive restructuring 

of all health systems which were implemented in the midst of the 1990s. The Kenya Health Policy 

Framework Paper was published by the Government of Kenya in 1994; giving a long term vision 

of the sector from 2010 onwards with an emphasis that quality health care should be affordable, 

acceptable and accessible to all members of the public. 

The policy was used as a guiding strategy and was implemented through two five year plans, one 

from 1999 to 2004 and another one from 2005 to 2010. The health system was organized in an 

hierarchical pyramid with dispensaries in the villages being of the highest number but at lowest 

level of care. Higher on the pyramid are the provincial hospitals and district health centers and at 

the top most is Kenyatta National Hospital which is the largest Government hospital. When the 

new constitution took effect in 2010, the primary as well as the secondary health services was 

devolved to the 47 counties of the republic of Kenya. The ministry of health at national level 

continued to provide support in matters of policy making and technical guidance to all prioritized 

national programs as well as being in charge of human resource for health in all medical schools, 

public universities and teaching hospitals of the universities. It is also in charge of all referral 

hospitals in the republic.  

When the constitution of 2010 came into force fully in 2013, change in roles was implemented and 

as a result most of the responsibilities of the national government were devolved to the counties. 

This form of devolution was to ensure that health resources are equitably distributed so as to 

improve delivery of service to all Kenyans, more especially those in the rural areas and in the long 

run realize universal health coverage in the entire republic of Kenya. 

Health is a devolved function that is offered at National and county levels. Policy directions guides 

both County and National Governments on the operational priorities they need to focus on in 

Health. The current national transformation agenda revolves around the big four namely: Universal 

Health Coverage; Food Security; Affordable housing; and manufacturing.  

Health Systems in Kenya 

The health systems in Kenya uses the following health indicators Health Financing,Health 

workforce(HRM) and Service delivery entail all the labour force directly involved in the delivery 

of health services Health financing includes the budgetary allocation to health sectors.Access to 

essential medicines, where Access is measured in terms of the availability, affordability and quality 

of essential medicines. Quality is represented by the absence of expired stock on pharmacy shelves 

and adequate handling and conservation conditions. Rational use is measured by examining 

prescribing and dispensing practices and the implementation of strategies that have been shown to 

support rational use, such as standard treatment guidelines and the essential medicines list.Health 

information systems, include the storage and dissemination of health records. While 

Leadership/Governance entails how the entire sector is organized and managed. 

Universal Health Coverage in Kenya (UHC) 

UHC is defined as a means of providing all people with access to affordable, quality health care 

services in order to ensure that they obtain the health services they need without suffering financial 

hardship when paying for them (WHO, 2012) 
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As per vision 2030, Kenya’s health system is focused towards attainment of the highest possible 

health standards in a manner responsive to the population needs. This is in line with the World 

Health Organization (WHO), sustainable development goals and Africa agenda 2063.Several key 

policy documents have been drafted to support this realization. For instance, Kenya health policy 

framework 2014-2030, The Kenya Health Sector Strategic and Investment Plan – KHSSP, 

Constitution of Kenya-2010). Kenya’s healthcare system is structured in a hierarchical manner 

with six levels of care: Level 1: Community; Level 2: Dispensaries; Level 3: Health centres; Level 

4: Primary referral facilities, Level 5: Secondary referral facilities and Level 6: Tertiary referral 

facilities. 

According to WHO (1948), Universal health coverage (UHC) implies that all persons as well as 

communities can use the curative, promotive, preventive, palliative and rehabilitative health 

services they require, of assured quality so as to be effective and at the same time ensuring that the 

employment of these services does not expose the user to financial challenges. Health being among 

the big four in Kenya’s agenda, its universal coverage can be realized through emphasis of various 

indicators such as: Health Financing, Health Financing, Health workforce (Human Resource 

Management), Service Delivery, Access to Essential Medicines, Health Information Systems and 

Leadership or Governance. 

Towards achieving UHC in Kenya, It is projected that by 2022, Kenya will achieve 100 percent 

universal health coverage with an estimated total population of 51,572, 636. Journey to that 

realization is as given in Figure 1.1  

 

Figure 1: Universal Health Coverage in Kenya and its Projected Population 

Source: WHO (2019) 

Figure 1 shows that in 2017, Kenya had an estimated total population of 46,000,000 but only an 

estimated population of 16,538,982 had access to universal health care. By 2018 it increased to 

25,740,788 with a total projected population of 46,000,000. By 2019, it is estimated that it will 

increase to 33,517,183 as the projected population increases to 47,334,000. The total national 
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population is projected to increase to 48,706,686, 50,119,180 and 51,572,636 in 2020, 2021 and 

2022 respectively. Within these periods, universal health care coverage is expected to increase by 

85 percent in 2020, 99 percent in 2021 to 100 percent in 2022 where a total population of 

51,572,636 will be covered. 

Literature Review 

According to English, (2004), the district hospital is considered essential for delivering basic, cost-

effective health care to children in resource poor countries. The study aimed at investigating the 

performance of these facilities in Kenya. Government hospitals providing first referral level care 

were prospectively sampled from 13 Kenyan districts. Workload statistics and data documenting 

the management and care of admitted children were obtained by specially trained health workers. 

Data from 14 hospitals were surveyed with routine statistics showing considerable variation in 

inpatient paediatric mortality (range 4–15%) and specific case fatality rates (like, anaemia 3–46%). 

The value of these routine data is seriously undermined by missing data, apparent avoidance of a 

diagnosis of HIV/AIDS, and absence of standard definitions. Case management practices are often 

not in line with national or international guidelines. For malaria, signs defining severity such as 

the level of consciousness and degree of respiratory distress are often not documented (range per 

hospital 0–100% and 9–77%, respectively), loading doses of quinine are rarely given (3% of cases) 

and dose errors are not uncommon. Resource constraints such as a lack of nutritional supplements 

for malnourished children also restrict the provision of basic, effective care. The study 

recommends that even crude performance measures suggest there is a great need to improve care 

and data quality, and to identify and tackle key health system constraints at the first referral level 

in Kenya. Appropriate intervention might lead to more effective use of health workers' efforts in 

such hospitals. 

Another study by Mathauer (2008) contributed to this analysis by analyzing and understanding the 

demand for (social) health insurance of informal sector workers in Kenya by assessing their 

perceptions and knowledge of and concerns regarding health insurance and the Kenyan National 

Hospital Insurance Fund (NHIF). It serves to explore how informal sector workers could be 

integrated into the NHIF.To collect data, focus group discussions were held with organized groups 

of informal sector workers of different types across the country, backed up by a self‐administered 

questionnaire completed by heads of NHIF area branch offices. It was found that the most critical 

barrier to NHIF enrolment is the lack of knowledge of informal sector workers about the NHIF, 

its enrolment option and procedures for informal sector workers. Inability to pay is a critical factor 

for some, but people were, in principle, interested in health insurance, and thus willing to pay for 

it. In sum, the mix of demand‐side determinants for enrolling in the NHIF is not as complex as 

expected. This is good news, as these demand‐side determinants can be addressed with a well‐
designed strategy, focusing on awareness raising and information, improvement of insurance 

design features and setting differentiated and affordable contribution rates.  

According to Kihuba et al. (2014), Hospital management information systems (HMIS) is a key 

component of national health information systems (HIS), and actions required of hospital 

management to support information generation in Kenya are articulated in specific policy 

documents. The study evaluated core functions of data generation and reporting within hospitals 

in Kenya to facilitate interpretation of national reports and to provide guidance on key areas 

requiring improvement to support data use in decision making. The survey was a cross-sectional, 
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cluster sample study conducted in 22 hospitals in Kenya. The statistical analysis was descriptive 

with adjustment for clustering. It was found out that Most of the HMIS departments complied with 

formal guidance to develop departmental plans. However, only a few (3/22) had carried out a data 

quality audit in the 12 months prior to the survey. On average 3% (range 1–8%) of the total hospital 

income was allocated to the HMIS departments. About half of the records officer positions were 

filled and about half (13/22) of hospitals had implemented some form of electronic health record 

largely focused on improving patient billing and not linked to the district HIS. Completeness of 

manual patient registers varied, being 90% (95% CI 80.1–99.3%), 75.8% (95% CI 68.7–82.8%), 

and 58% (95% CI 50.4–65.1%) in maternal child health clinic, maternity, and pediatric wards, 

respectively. Vital events notification rates were low with 25.7, 42.6, and 71.3% of neonatal 

deaths, infant deaths, and live births recorded, respectively. Routine hospital reports suggested 

slight over-reporting of live births and under-reporting of fresh stillbirths and neonatal deaths. 

Study findings indicate that the HMIS does not deliver quality data. Significant constraints exist 

in data quality assurance, supervisory support, data infrastructure in respect to information and 

communications technology application, human resources, financial resources, and integration. 

Methodology 

Systematic desk review of the literature on health systems was performed between the months 

September and December 2018 in the republic of Kenya. The review was based on the available 

health sector reports which were in the public domain and data from the United Nations on 

millennium development goal indicators as well as World Bank. These sources were 

complemented by literature search in various electronic databases.   

Situation Analysis of Health Systems in Kenya 

Various indicators were used to measure universal health coverage in Kenya, that is, Leadership 

and Governance whereby attributes such as accountability, collaboration and availability of sector 

strategies were considered. Health financing was another indicator which was considered and in 

this case attributes such as adequacy for health funding and out of pocket expenditure payments 

were analyzed 

Quantity available as well as their distribution of the work force was analyzed while considering 

the aspect of human resource available in the health sector. On the same note, availability of 

medicines and vaccines was also considered as well as the extent to which health facilities are 

using the integrated information system. Service delivery also formed part of the key measuring 

indicator and in this case attributes such as coverage and the package of integrated services were 

considered. The information can be summarized as in Table 1 below: 

Table 1: Assessment Criteria Using Six Key Indicators 

Health Key Indicator Reviewed Attribute 

Leadership and Governance Accountability 

Collaboration 

Availability of sector strategies 

Health Financing Expenditure payments 

Adequacy of funding for health 

Health Human Resource Quantity of workforce 
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Distribution of workforce 

Medicines and Vaccines Availability of medicines and vaccines 

Information System Facility based data utilization and reporting 

Service Delivery Package of integrated services 

Coverage 

 

Results 

Leadership and Governance 

Most of the African countries have incorporated the millennium development goals. In Kenya they 

have been implemented through the national MDG planning process. Kenya also has formulated 

the National Health Sector Strategic Programs or Plans of work which will enhance the 

achievement of universal health coverage. Many plans have therefore been formulated in Kenya 

such as reproductive health strategy, communication strategy, child health and immunization.  

Other programs include; up-to-date national health strategy linked to national needs and priorities, 

a published national medicines policy, existence of policies on medicines procurement that specify 

the most cost-effective medicines in the right quantities, existence of a national strategic plan for 

tuberculosis, existence of a national malaria strategy or policy that includes drug efficacy 

monitoring, vector control and insecticide resistance monitoring, existence of a comprehensive 

reproductive health policy consistent with the ICPD action plan, existence of an updated 

comprehensive, multiyear plan for child immunization, existence of mechanisms for obtaining 

opportune client input on appropriate, timely and effective access to health services. 

It was also found out that Kenya have a formal collaborating arrangement with development 

partners through the sector wide approach (SWAp) whose objective is to have all significant health 

sector funding supporting a single policy and expenditure program. Since inception of SWAp in 

Kenya, the country holds annual joint review meetings with stakeholders as one form of 

accountability;  

Health Financing 

The health sector budgetary allocation was considered and it was found to increase as given in 

Figure 2. In the realization of universal health coverage, the Government of Kenya has increased 

its budgetary allocation to health from the lowest 5 percent of total Government Expenditure in 

2000 to 10 percent of total Government Expenditure by the year 2022.  



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

249 
 

 

Figure 2: Budgetary Allocation 

Figure 2 shows health financing from 2000 to how it is projected to be in 2022. It is evident that 

the Government of Kenya expects to achieve a 10 percent budgetary allocation in 2022. This will 

ensure that services beyond the reach of the poor are made accessible to them thus contributing 

positively towards the achievement of the universal healthcare coverage. 

Health Workforce 

 

Figure 3: Health Workforce in Kenya 

Health Workforce in this case includes medical doctors and registered nurses with necessary skills, 

qualifications and experience. Figure 3 shows the increase of Kenya registered nurses and medical 

officers from 2010 to 2016. As can be observed from the trends above, the number of doctors per 

100,000 rose from 19 in 2010 to 21 in 2014 and to 23 in 2016. The WHO recommended minimum 

is 20 per 100,000 people. On the other hand, the number of nurses rose from 77 to 96 per 100,000 

people in 2010 and 2014 respectively to 126 per 100,000 people in 2017. However, with the advent 

of devolution, there are many doctors and nurses in administrative positions in both public and 

private sectors in addition to those who dropped out of the service through attrition. 
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Medicines and Vaccines 

Ease of access to essential medicines is also another key indicator of universal health care and it 

was measured in terms of the availability, affordability and quality of essential medicines. Quality 

was represented by the absence of expired stock on pharmacy shelves and adequate handling and 

conservation conditions. Rational use is measured by examining prescribing and dispensing 

practices and the implementation of strategies that have been shown to support rational use, such 

as standard treatment guidelines and the essential medicines list. 

It was found out that most of the medicines are not found in the public facility chemist but even 

though are available in the private chemists. It was also found that all medicines have guidelines 

on how they are supposed to be used with an expiry date, whereby they are discarded at the expiry 

date. It was found out that in Kenya 33 percent of health facilities were without national tracer 

drugs for a period of more than two weeks in the same fiscal year. A national survey in Kenya in 

2004 established that first line medicines that included antimalarial drugs and antibiotics for the 

treatment of children’s conditions were available in 83% of facilities and pre-referral medicines 

were available in 25% of the facilities; it further reported that 40% of the facilities had all 

components for providing quality child immunization. 

Integrated Information Systems 

Universal health coverage in Kenya will be achieved if the information system is well integrated 

and automated. Many countries have established health information systems (HIS) to be used as 

the main source of routine health data. In Kenya, the key output is a national database and county 

databases of health facilities. Kenya designed and developed an electronic medical records (EMR) 

system to support the treatment and care of HIV/AIDS. This system is built on an open platform 

which has supported and implemented Kenya EMR in over 300 health facilities throughout 

Kenya—one of the largest open source EMR rollouts in Africa. The Basic Laboratory Information 

System (BLIS) was designed, developed and implemented in 2014. Starting in 2016, Palladium 

sub awarded to I-TECH to support the CDC Ke-HMIS II project and specifically lead the capacity 

building and evaluation activities, across Kenya EMR and IQ Care sites.  

Service Delivery 

It was found out that Kenya is among many African countries which have implemented health 

services based on essential health package by level of health services. In measuring the level of 

health care delivery at county level an index was constructed comprising seven key components: 

availability of medical drugs, public participation, citizen satisfaction, availability of medical 

equipment, access to basic amenities including water and sanitation, infrastructure and equipment 

and human resources for health. The findings indicate that recent government initiatives towards 

promoting universal health care have contributed to improved health care service delivery in the 

country. However, there is need for county governments to address challenges contributing to 

unavailability of medical officers across facilities and counties and support public participation on 

health policy making. Finally, it is important for counties to regularly monitor the performance of 

the health sector under devolution and address any emerging gaps to meet the high expectations 

among citizens given that universal health is enshrined in the bill of rights in the constitution. 
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As a result of the steps which have been taken to achieve the universal health coverage, crude 

death rate, infant mortality rate, less than five mortality rate and neonatal mortality rate have 

decreased in the recent past as the life expectancy at birth increases. 

 

Figure 4: Infant Mortality rate 

Source: World Bank (2019) 

It is evident from Figure 4 that the infant mortality rate is decreasing from 2000 when it was 64 

per 1000 live births to 33.6 per 1000 live births in 2017. This is a big step towards universal health 

coverage which aims at reducing infant mortality rate in Kenya. 

 

Figure 5: Neonatal Mortality Rate 
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Source: World Bank (2019) 

Figure 5 shows the neonatal mortality rate from 2000 to 2017. It is evident that it has also decreased 

from 30.8 per 1000 live births to 20 per 1000 live births. 

 

Figure 6: Under Five Mortality Rate 

Source: World Bank (2019) 

Figure 6 shows the under-five mortality rate from 2000 to 2017. It is evident that it has also 

decreased from 104.5 per 1000 live births to 45.6 per 1000 live births. 

 

Figure 7: Crude Death Rate 
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Source: World Bank (2019) 

Figure 7 shows the crude death rate from 1960 to 2016. It is a clear indication that as Kenya makes 

positive moves towards the realization of universal health coverage, the crude rate is decreasing. 

It is evident that it has decreased from 11.063 per 1000 population to 5.732 per 1000 population. 

The life expectancy has also increased as evident in Figure 8 below: 

 

Figure 8: Life Expectancy 

Source: World Bank (2019) 

Conclusion and Recommendations 

Conclusion 

It was found out that Kenya has made a milestone in most of the key aspects in its journey to 

realize universal health coverage which depends on how it has made significant changes in its 

systems. Transformational leadership skills have been put into practice and many policies have 

been formulated and implemented. The number of qualified workforce with necessary skills and 

experience is increasing and proper guidelines on the use of medicines have been given. It is also 

worth noting that most of the systems in health facilities have been integrated and this has made 

tracking of information easy for patients. 

Recommendations 

The following are the recommendations for the study: 

Increase health budget allocation (7% -15%) as per Abuja declaration. Currently it stands at 7 

percent and it is expected to increase to 10 percent in 2021. It is therefore recommended that this 

budget allocation be increased to 15 percent as per the Abuja declaration. This will make the 

realization of the universal health coverage a reality within the shortest period of time. 
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Align NHIF to UHC which includes; Redefinition of NHIF to include Multi- Tier benefit packages 

(Governance). Good governance and adoption of transformational leadership style plays a big role 

in the success of any organization.  

To improve terms of service for medical doctors especially at County level so that it becomes more 

attractive and retain them at the county health facilities. It was found out the working conditions 

in terms of payments to doctors is not such attractive and it is therefore highly recommended that 

their terms of service be improved. 

Equip public health facilities so that it becomes the best option as opposed to private (Health 

financing to improve health infrastructure). Private facilities are well equipped than public 

facilities but they are expensive than the public ones. It is therefore recommended if the universal 

health coverage is to be realized, it is advisable that public facilities be well equipped. 
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Appendices 

Appendix 1: Crude date rate data 

Year 

Crude Death 

Rate Year  

Crude Death 

Rate Year 

Crude Death 

Rate 

1960 20.207 1981 11.191 2002 11.967 

1961 19.646 1982 10.909 2003 11.541 

1962 19.096 1983 10.675 2004 11.008 

1963 18.568 1984 10.495 2005 10.392 

1964 18.069 1985 10.371 2006 9.725 

1965 17.599 1986 10.301 2007 9.046 

1966 17.153 1987 10.277 2008 8.393 

1967 16.719 1988 10.293 2009 7.794 

1968 16.289 1989 10.346 2010 7.273 

1969 15.861 1990 10.445 2011 6.843 

1970 15.435 1991 10.599 2012 6.494 

1971 15.011 1992 10.808 2013 6.213 

1972 14.594 1993 11.063 2014 5.998 

1973 14.187 1994 11.346 2015 5.841 

1974 13.791 1995 11.637 2016 5.732 

1975 13.401 1996 11.918     

1976 13.013 1997 12.163     

1977 12.626 1998 12.347     

1978 12.242 1999 12.445     

1979 11.869 2000 12.427     

1980 11.515 2001 12.267     

Source: World Bank (2019) 
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Appendix 2: Mortality Rates Data 

Year 

Mortality Rate 

(Infants) 

Mortality rate 

(Neonatal) 

Mortality rate 

(Under 5) 

Life Expectancy 

at birth 

2000 64 30.8 104.5 51.751 

2001 61.7 30.3 100 52.004 

2002 59.1 29.6 95.1 52.565 

2003 56.4 28.9 89.9 53.413 

2004 53.5 28.1 84.7 54.513 

2005 50.4 27.3 79.2 55.819 

2006 47.7 26.5 74.3 57.271 

2007 45.5 25.7 69.9 58.784 

2008 43.1 25.1 65.4 60.275 

2009 41.4 24.5 61.1 61.68 

2010 39.9 23.9 58.4 62.936 

2011 38.9 23.4 56.3 64.008 

2012 38.3 23 54.4 64.907 

2013 37.4 22.6 52.3 65.651 

2014 36.3 22.2 50.5 66.242 

2015 35.1 21.8 48.7 66.695 

2016 34.3 21.3 47.1 67.032 

2017 33.6 20.9 45.6   

 

Source: World Bank (2019) 
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Abstract 

The paper assesses the service quality delivery and Customer’s satisfaction in some selected Banks 

in Nigeria. Primary data is used where (600) respondents were selected through convenient 

Sampling. The study uses gap analysis where the difference between the Banks customers’ 

expectations and perception of service quality dimensions are analyzed to obtain the mean score. 

The result revealed that the mean score of the net perception is negative indicating that the 

customer’s expectation is higher than the perceived service quality at the Banks. Similarly, the 

individual dimension average scores are all negative meaning that there is service failure in all the 

facet of service quality dimensions of Tangible, Assurance, Empathy, Reliability and 

Responsiveness in Nigeria banks. Thus, it is an indication that the service deliveries in Nigerian 

Banks do not meet customer satisfactions. Banks is required by this revelation to consider 

repackaging and redesigning of its service operations to match up with customer expectations.  

Keywords: Service quality, Customers satisfaction, Banks, Nigerian 

Introduction 

         Banking system is the engine of growth in any economy, given its function of financial 

intermediation. Through this function, banks facilitate capital formation, and promote economic 

growth. However, banks’ ability to engender economic growth and development depends on the 

health, soundness and stability of the system. And it is not surprising that, the banking industry is 

one of the most regulated sectors in any economy. Therefore, Customer’s satisfaction and service 

quality are critical components in strategic planning processes. The most central factor to 

sustainable competitive advantage is to provide the best service quality which will result in 

improved customer satisfaction. Banks service delivery systems in developing countries especially 

in Nigeria call for an efficient management to increase its effectiveness. Increasing the demand for 

customer satisfaction requires banking services to be customer-oriented and comply with standard 

and efficient protocols. Thus, recommendation from family or friends becomes an important 

source of information for selecting a bank. Recommendation as well as satisfaction is based on 

personal experience concerning the services that one has received from one financial institution or 

another. Customer’s choice of a bank over another is based on several factors such as the interest 

rates, location, quality of service delivery and the banks reputation. Analyzing customer’s 

satisfaction and understanding weaknesses, opportunities, and threats associated with banking 

services, can enhance the ability of banks to attract customers.  

        (Ramsaran, Fowdar, 2008). Customer experience affects business performance, including, 

productivity, reduce costs, profitability and market share. Several efforts were made to improve 

the quality of services, and to increase customer’s satisfaction by banks innovative measures were 
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introduced like ATM network, internet banking, improved banking hall facilities among others, 

all in the interest of enhancing customers‟ comfort. These efforts which aim at bringing 

satisfaction to the customers seem to be futile. Customers‟ preferences and expectations seem not 

to match up with the banks initiatives. There is incessant complaint of long waiting at the banking 

hall, failure of network system and Automatic Teller Machines and defection to other banks 

More also, research on customers satisfaction in banking services, has been largely on developed 

countries (Karim , Chowdhury  2014), (Phan , Nham  2015), Rehman  (2012), (Abdul Kadir, 

Rahmani, Masinaei 2011). There is inadequate empirical evidence investigating customers’ 

Satisfaction on banking services in developing countries especially Nigeria. It is against this 

background that this paper assesses the service quality delivery and customer’s satisfaction in 

Nigerian banking industry. The main objective of this study is to assess the quality of service 

delivery and customer’s satisfaction the specific objective of the study is to examine the Gap 

between customer’s expectation and customer’s perception of service quality dimensions 

(Tangibles, Reliability, Responsiveness, Assurance and Empathy) in Nigerian banks. 

The work is structured in to five sections. With introductory section one, section two dwelled on 

the literature review of the study. Section three outline the study methodology and data 

presentation, analysis and discussions of findings are presented in section four. Section five 

concludes the work. 

Literature review 

Theoretical Literature: 

In literature it has been widely accepted quality is multidimensional concept with many interrelated 

dimensions Cronin, Taylor (1992); Carmen,(2000); Choi et al (2005;). For many decades the 

pursuit, for most accurately determining these factors has led to different models and theories are 

being developed. Most models falls in the parameters of Donabedians (1988) work where services 

is investigated as concept which can be studied at any level of care. 

 Attribution Theory: Attribution Theory focuses on the way people identify causes of actions 

(Folkes et al, 1984). In addition, the Attribution-Based Affective Feelings of Westbrook, (1987) 

deals with the affective feelings associated with the product or service after purchase that can 

influence the level of satisfaction and states that both positive and negative feelings can exist 

simultaneously about a purchase.  

The Gap Analysis Theory: This Theory recognized that a key set of discrepancies or gaps exist 

regarding executive perceptions of service quality and the tasks associated with service delivery 

to consumers; these gaps can be major hurdles in attempting to deliver a service which consumers 

would perceive as being of high quality. Al-Hamdan (2006). 

Gap 1: This gap is the customer expectations - manager perceptions gap. This gap presents itself 

as the difference in expectations and perceptions regarding security and privacy. The lack of 

interaction between executive management and patients results in misunderstanding of both the 

demands and the needs required to be fulfilled to improved customers satisfactions ratings.  
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Gap 2: Banks facilities also face problems in reacting to the services expected from customers. 

This gap is the difference between the management perceptions of customer’s expectations and 

service quality specifications. The construct which govern this gap include aspect of management 

commitment to service quality, goal setting, tax standardization and perception of feasibility. 

Zeinthaml etal(1988).    

Gap 3: Is the difference between service quality specifications and the actual service delivered. 

This is particularly difficult aspect due to inconsistency of customer’s behavior. 

Gap 4: This is the service delivery and external communication Banks do not always succeed in 

informing its customers of their endeavors to meet their expectations and deliver on promises. As 

a result customer’s expectations are not aligned to the goals and strategies of the banks. 

Gap 5: This Gap is described as the level of service expected form the provider versus perceived 

service. Expectations are viewed as the standards the bank customer applies to the service 

experience, while the perceptions are the subjective analysis of the experience. Thus, the most 

widely accepted measure of service quality remains the expectancy disconfirmation theory. 

Rahman, Haque, Kahn (2012). 

Theoretical frame work 

This study relies on Attribution Theories and Gap Perspective theory. The two are assumed to be 

the most appropriate in the assessment of Service quality delivery and customer satisfaction in 

banks. Attribution Theory focuses on the way people identify causes of actions (Folkes et al, 1984). 

In addition, the Attribution-Based Affective Feelings of Westbrook, (1987) deals with the affective 

feelings associated with the product or service after purchase that can influence the level of 

satisfaction and states that both positive and negative feelings can exist simultaneously about a 

purchase. However, Gap perspective Theory, recognized that a key set of discrepancies or gaps 

exist regarding executing satisfaction of service quality and the tasks associated with service 

delivery to consumers; these gaps can be major hurdles in attempting to deliver a service which 

consumers would perceive as being of high quality or low quality. 

Conceptual Issues 

Perceived service quality: It is argued that perceived service quality involves a comparison of 

expectations with actual performance and  is determined by the size and direction of so-called 

internal gaps: between customer expectations and management perceptions of those expectations; 

between management perceptions of customer expectations and the firm’s service quality 

specifications; between service quality specifications and actual service delivery; and between 

actual service delivery and external communications about the service Other studies defined it as 

the extent to which a service meets customers’ needs or expectations. Service is assumed to be 

quality when it consistently conforms to customer expectations.  Quality is one of the things that 

consumers look for in an offer, which service happens to be one Solomon (2009) Quality can also 

be defined as the totality of features and characteristics of a product or services that bear on its 

ability to satisfy stated or implied needs Kotler et al.,(2002,) . 

Service Quality Attributes: The instrument that is most often used for measuring perceived quality 

of service in the marketing literature is SERVQUAL (Parasuraman et al., 1988). It consists of five 
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service dimensions which are tangibles (physical facilities, equipment, and appearance of 

personnel), reliability (ability to perform the promised service dependably and accurately), 

responsiveness (willingness to help customers and provide prompt service), assurance (knowledge 

and courtesy of employees and their ability to inspire trust and confidence) and empathy (caring, 

individualized attention the firm provides its customers). Lee, Johnson (1997), Zeithaml, Bitner 

(2003).  

The service quality construct is mostly conceptualized in the context of service marketing literature 

Lee; Yoo (2000). Therefore it deals with the concept of perceived service quality. According to 

Zeithaml; Parasuraman; Berry (1990), perceived service quality is the extent to which a firm 

successfully serves the purpose of customers. Customers determine the perceived or cognitive 

value of service based on their experience with the service delivered.  

Service quality and customer satisfaction: Customer satisfaction with a company’s products or 

services is often seen as the key to a company’s success and long-term competitiveness. Generally, 

there are two general conceptualizations of satisfaction, namely, transaction specific satisfaction 

and cumulative satisfaction (Jones and Suh, 2000; Yi and La, 2004). Transaction-specific 

satisfaction is a customer’s evaluation of his or her experience and reactions to a particular service 

encounter (Boshoff and Gray, 2004), and cumulative satisfaction refers to the customer’s overall 

evaluation of the consumption experience to date (Cook, 2008).One of the main elements of 

determining customer satisfaction is the customer’s perception of service quality. Customer 

satisfaction is described as the result of a comparison of the customers’ expectations and his or her 

subsequent perceived performance of service quality (Herington, Weaven, 2009).  

Customers Expectations: In service delivery process, customers are looking forward to service 

encounters with eager anticipation. In other words, what Customers expect to acquire from service 

providers can define their diverse expectations. Moreover, customers’ expectations are regarded 

as their desires or wants i.e. what they feel a service provider should offer more than what would 

offer. Parasuraman et al. (1991) proposed that understanding customer expectations of a service 

played an important role for delivering satisfactory services.  Previous researches had presented 

that how customers assess the performance of a service provider was based on the single level of 

expectation standard, which meant customer felt a service provider. 

Conceptual Research Model 

The model below shows five service Quality dimention often used for measuring the Gap between 

customers‟ expectation and customers perception of quality service. The quality gap according to 

Parasuraman et al (1988) is the difference between perception (P) and expectation (E). (Q= P-E). 

When Q is positive it implies customers are satisfied and when negative they are dissatisfied. 
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Source: Adapted from Parasuraman et al (1988)         

Empirical Literature 

Numerous studies of service quality and its consequences have been done since it is a way to create 

a competitive advantage for a company (Ladhari, (2008) Suhartanto, (2011). Banks as an 

institution begin to recognize that quality should be assessed for survival. Factors such as new 

incentive structures, declining reimbursement and increasing competition have placed a pressure 

on financial institutions to deliver efficiently and effectively. On the other hand, managers hope to 

decrease operating costs, expand access and improve service quality. Andaleeb,(2001).  

Studies have not only identified the service quality measurements but also investigated the 

consequences of service quality especially the emotional aspect such as customer satisfaction. 

Bebko (2000) Examines the cause of service problems from service providers based on service 

intangibility within law firms, hair stylists, film processors and retail stores. It was revealed that 

customers have higher expectations for services which are more intangible than for services with 

more tangible features.  

Satisfaction is becoming one of the most essential objectives which any firm seeking for long-term 

relationship with customer considers as the top priority. In retail banking context where the 

contacts with customers are one of the most core business processes, customer satisfaction is 

becoming the key for successful (Belas & Gabcova, 2014; Belas, Cipovova & Demjan, 2014; 

Chavan & Ahmad, 2013). One of the main elements determining customer satisfaction is the 

customer’s perception of service quality. Customer satisfaction is described as the result of a 

comparison of the customers’ expectations and his or her subsequent perceived performance of 

service quality    .  

 Karim RA, Chowdhury T (2014) studied the dimensions such as sympathy, tangibility, 

trustworthiness, receptiveness and assurance are essential for the satisfaction of customers towards 

the services provided by the private banking sector in Bangladesh. Abdul Kadir H, Rahmani N, 

Masinaei R (2011) studied the dimensions with regard to responsiveness, customization and 

flexibility for E-SERVQUAL model, found unable to respond the customer’s need in Malaysia 
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banks. Phan CA, Nham PT (2015) studied the service quality’s dimension - assurance and tangible 

at private commercial joint stock bank in Vietnam have found a greater impact on the satisfaction 

of customers. Empathy and tangible dimensions demonstrates the highest positive correlation and 

least positive correlation respectively towards customer satisfaction Rehman AA (2012) studied 

the customers of Islamic banks (U.K and Pakistan) considered assurance dimension as an 

important factor for customer satisfaction followed by reliability and empathy.  

The above empirical literatures have shown numerous studies on service quality and customer 

satisfaction. However, despite the importance of quality service to customer satisfaction, few 

studies can be found for developing countries. This can be considered a limitation to adequate 

understanding on the effect of service quality delivery on customer satisfaction especially on 

banking service. The study was able to establish a research gap of inadequate Empirical literature 

investigating service quality in banking industry in developing countries especially Nigeria.  

Methodology 

 The purpose of this study is to assess Service Quality delivery and customer’s satisfaction in 

selected Nigerian banks. This may shape confidence and subsequent behaviors of customers with 

regard to choice of banks. This section intends to describe methods of data collection, analysis and 

the population, methods to get the sample size, the research instrument. 

 Research Design 

This is concerned with the overall plan and its approaches, strategies and related methods of 

inquiry Creswell (2004). The research design used for this study includes Survey, where 

questionnaires were employed on (600) banks customers through convenience sampling 

techniques, a technique in which a sample is drawn from that part of the population that is close to 

hand or readily available and  The area of the study covers some selected banks in Nigeria..     

The method of data collection that is used for this work is primary data collection.   Questionnaire 

was administered. The effects of independent variables on the dependable variable were assessed 

by the 5-point Likert attitude scale because it can be analyzed effectively as interval scale. (Allen, 

Seaman, 1997).  This study adopt five dimensions of SERVQUAL as proposed by Parasuraman et 

al. (1988), (Othman; Owen, 2001, 2002), (Jabnoun; Al-Tamimi, 2003). The instrument poses a set 

of 22 structured and paired questions based on a five- point Likert-type scale ranging from 1 

(strongly satisfied) to 5(strongly dissatisfied). 

 Data Analysis Technique  

The performance of the services delivered was measured by the customers‟ expectation and 

perception of the SERVQUAL dimensions, a descriptive statistics on the responds of the patients 

were used to undertake the needed measurements. The quality gap according to Parasuraman et al 

(1988) is the difference between perception (P) and expectation (E). (Q= P-E). When Q is positive 

it implies customers are satisfied and when negative they are dissatisfied 

 Q= ∑ (𝑃𝑥 − 𝐸𝑥)22
𝑋=1  
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Where: Q represents consumer’s perceived service quality, P and E the ratings corresponding to 

perception and expectations of “x” statement, respectively. A 5point Likert scale, with ends 

anchored by the labels “Strongly Disagree” (value 1) and “Strongly Agree” (value5) was used. 

Results and Discussion 

Tangibility Dimension 

The average scores (mean) expectation is so high in relation to the scale of measurement. With 

tangibles, the mean results of the items on perception of the respondents are low. Irrespective of 

the various means of the factors for both expectation and perception, mean score for the 

expectation were found to be relatively higher than its perception for each of the factors considered 

signifying that, Service Quality is Negative and is  dissatisfied. This means that customers consider 

visually appealing physical facilities, efficient equipment and good-looking workers. Out of the 

items, customers are very much interested in the equipment used to deliver the services 

Table 1: Descriptive Statistics on Tangibility Dimension 

  
Tangibility Expectation     Tangibility Perception     

Items Mean 

 

Items Mean Gap 

The appearance of bank staff 

should be neat and 

professional. 

3.62 

 

The appearance of bank staff is 

neat and professional. 
3.15 -0.4667 

The physical facilities (e.g., 

building and furniture) should 

be attractive and visually 

appealing. 

3.71 

 

The physical facilities (e.g., 

building and furniture) are 

attractive and visually appealing. 

3.254 -0.4542 

Equipment’s in the bank 

should be Adequate 
3.63 

 

Equipment’s in the bank are 

adequate. 
3.192 -0.4375 

Equipment’s should be 

Modern. 
3.55   Equipment’s are Modern. 3.167 -0.3875 

   Average  14.51   Average 12.761   

 

In terms of tangibility, as the customers were expecting the bank to provide a service quality level 

of 14.51 representing 53%, the bank are rather providing a service quality level of 12.761 

representing 47% with a gap of -1.749 (6%) lower than the expectation of the customers. The 

falling of perception short of the expectation can be attributed to the fact that, the banks could not 

be provide the required tangible services enough to meet or satisfy the customers 
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Figure 1: Histogram on the difference between Perception and Expectation for Tangibles Source: 

Field Survey 2017 

 Table 2 Shows that both cumulative and individual averages indicate negative values of the gap 

analysis meaning that expectation of reliability service quality delivery in the banks is beyond the 

perceived values. The services provided to the customer are not up to their expectation. Irrespective 

of the various means of the factors for both expectation and perception, mean score for the 

expectation were found to be relatively higher than its perception for each of the factors considered 

signifying that, there was no satisfaction. 

Table 2: Descriptive Statistics on Reliability Dimension 
  

Reliability Expectation     Reliability Perception     

Items Mean 
 

Items Mean Gap 

When banking services are promised are 

to be done. 

3.65 
 

When banking services 

are promised it is done. 

3.242 -0.4083 

 Sincere interest should be   shown in 

solving customer’s problem. 

3.81 
 

Show sincere interest in 

solving customer’s 

problem. 

3.346 -0.4625 

Provision of banks services should be 

done at the time promised. 

3.64 
 

Provision of banks 

services at the time 

promised. 

3.333 -0.3042 

Keeping banks records should be done 

correctly. 

3.9   Keeping banks records 

correctly. 

3.496 -0.4083 

      Average                                 15               Average 13.417   

 

As shown in Figure 4.2 as customers were expecting a service quality level of 15 (53%), the banks  

were rather delivering a service quality level of13.417  (47%) with a service gap of -1.583 (6%) 

falling short of the expectations of the customers. This indicates that, service delivery was 

unsatisfactory. 
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Figure 2: Histogram on the difference between Perception and Expectation for Reliability. Source: 

Field Survey 2017 

Table 3 shows that the average scores (mean) expectation is so high. This means that customers 

consider information, prompt services; staff help and access to services.  Irrespective of the various 

means of the factors for both expectation and perception, mean score for the expectation were 

found to be relatively higher than its perception for each of the factors considered this means that, 

Service Quality is Negative and is  dissatisfied.  

Table 3: Descriptive Statistics on Responsiveness Dimension 

Responsiveness Expectation     Responsiveness Perception     

Items Mean 

 

Items Mean Gap 

Information should be 

provided when service will 

be performed. 

3.78 

 

Information is provided 

when service will be 

performed. 

3.521 -0.254 

Provisions of services should 

be prompt.  

3.68 

 

Provisions of prompt 

services. 

3.400 -0.279 

Staffs should be willing to 

help customers 

3.82 

 

Staffs are willing to help 

customers 

3.504 -0.317 

It should be easy to access 

services when needed. 

3.55 

  

It is easy to access services 

when needed. 

3.271 -0.275 

Average 14.83     Average        13.696 

Figure 3 shown that, the total service quality level of the responsiveness fails to meet the perception 

of the customers as they were expecting a service quality level of 14.83 (52%), the banks was 

delivering a service quality level of 13.696 (48%) which falls short of -1.134 (4%) on the 

expectation of the customers represents an unsatisfactory level of service delivery for the 

dimension 
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Figure 3:  Histogram on the difference between Perception and Expectation for Responsiveness 

Source: Field Survey 2017. 

  Table 4 Shows that, the expectation of the customers are higher than the perceived service quality 

generally, the individual averages indicate negative values of the gap analysis meaning that 

expectation of reliability service quality delivery in the banks is beyond the perceived values. This 

means that services provided to the customer are not up to their expectation. 

 Table 4: Descriptive Statistics on Assurance Dimension 

Assurance Expectation     Assurance Perception     

Items Mean 

 

Items Mean Gap 

 

Customers should feel secured in 

receiving services in the banks.  

 

3.75 

 

 

Customers feel secured in receiving 

services in the banks.  

 

3.442 

   

-0.304 

Adequate explanation should be 

giving to banks related problems. 

3.85 

 

Adequate explanation is giving to 

banks related problems. 

3.479 -0.371 

Staff should have knowledge to 

answer customers’ questions. 

3.81 

 

Staffs have knowledge to answer 

customers’ questions. 

3.454 -0.354 

Staff should be courteous and polite 

towards customers. 

3.73 

  

Staffs are courteous and polite 

towards customers. 

3.333 -0.392 

Staff behavior should  instills 

confidence to customers 

3.72 

 

Staffs behavior instills confidence to 

customers 

3.258 -0.463 

      Average  18.86   Average    16.966 

Figure 4 shown that, the total service quality level of the assurance fails to meet the perception of 

the customers as they were expecting a service quality level of 18.86 (53%); and they were 

receiving a service quality of 16.966 (47%), a service quality gap of  -1.894 (6%) lower than their 

expectation. This shows a general dissatisfaction on the assurance dimension. 
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Source: Field Survey 2017 

Figure 4: Histogram on the difference between Perception and Expectation for Assurance 

Table 5 Generally, The individual averages indicate negative values of the gap analysis meaning 

that expectation of reliability service quality delivery in the banks is beyond the perceived values. 

This means that services provided to the customer are not up to their expectation. Irrespective of 

the various means of the factors for both expectation and perception, mean score for the 

expectation were found to be relatively higher than its perception for each of the factors considered 

this means that, Service Quality is Negative and is dissatisfied. 

Table 5: Descriptive Statistics on Empathy Dimension 

  
Empathy  Expectation     Empathy  Perception     

Items Mean 

 

Items Mean Gap 

      

Staff should give individual 

attention to customers. 
3.75 

 

Staff gives individual attention 

to customers. 
3.429 -0.325 

Operating hours should be 

convenient to all customers 
3.7 

 

Operating hours is convenient 

to all customers 
3.338 -0.358 

Staff should have customer’s 

best interest at heart. 
3.73 

 

Staff has customer’s best 

interest at heart. 
3.325 -0.408 

Staff should give personal 

attention to customers. 
3.79  

Staff gives personal attention to 

customers. 
3.421 -0.367 

Staff should understand the 

need of the customers. 
3.91   

Staff  understands the need of 

the customers 
3.571 -0.338 

Average           18.88      Average 17.084   
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Figure 5, Shows that customers were expecting a service quality level of 18.88 (53%), the banks 

were rather giving a service quality level of 17.084 (47%), falling short of -1.796 (6%) of their 

expectations. Therefore, customers were not satisfied with the services. 

 

Figure 5: Histogram on the difference between Perception and Expectation for Empathy. Source 

Field Survey 2017 

The objective of the study was to determine the Gap between patients’ expectations and 

‘perceptions of the service quality dimensions of Tangibles, Reliability, Responsiveness, 

Assurance and Empathy in cottage banks and finds that the overall expectation is high and implies 

that patients expect a lot from the banks. Looking at the individual dimensions, the expectations 

are higher than the perceptions. The negative scores indicate that patients are dissatisfied because 

they expect more than what actually offered in terms of the quality of services. In its strict sense 

customers perceive service quality in all the banks to be poor since it is lower than expectations 

and hence they are not satisfied. This attributed to poor facilities. 

In this regard, customers are not satisfied with any dimension of service quality. All the dimensions 

show a gap between expected service and perceived service where expectation is higher than 

perception this means that our banks need to make improvements in all dimensions in order to 

close gaps that could lead to increased customer satisfaction. 

Conclusion and Recommendations 

Summary  

 Specifically, the paper examines the Gap between customer’s expectation and perception of 

service quality dimensions (Tangibles, Reliability, Responsiveness, Assurance and Empathy) in 

Nigerian banks gap analysis was used to measure the difference between customers‟ expectation 

and perception of the SERVQUAL dimensions, Six hundred respondents (600) were obtained 

using convenience sampling. The result on the gap analysis shows that the overall expectation is 

high and implies that customers expect a lot from the banks. Looking at the individual dimensions, 

the expectations are higher than the perceptions. The negative scores indicate that customers are 

dissatisfied because they expect more than what actually offered in terms of the quality of services. 

In its strict sense customers perceive service quality in all the banks to be poor since it is lower 

than expectations and hence they are not satisfied. This attributed to poor facilities. 

Conclusion 

The study assessed the quality of service delivery on customer satisfaction in Nigerian banks. 

Generally, the responses to service quality dimensions used for measurement provided by the 

banks established that the banking services are very poor this is because the banking sector in 

Nigeria is neglected for a long period of time; that leads to the poor services. All items measuring 

the service quality dimensions gave negative scores. Comparing the average scores to the scale of 

measurement shows that there is a Gap between expectation and perception of customers from the 

services provided by the banks. 

Recommendation 

A comparison between expectation and perception indicate a gap. Thus, customer expectations 

scores are higher than the scores of customer perceptions. Banks is required by this revelation to 

consider repackaging and redesigning of its service operations to match up with customer 

expectation. This can be done by finding out from customers what they expect from the Bank and 
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provide accordingly. Banks needs to revisit customer check on the general behavior of its 

employees and their knowledge level to answer questions of customers, in order to identify the 

flaws and address them. However, management should keep an eye on the efficiency of the 

machines used such as the tracking of the intranet used for transactions. By this customers will be 

compelled by virtue of superior service to stay than switching to a competitor. 
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Abstract 

Kenya’s vision 2030 which is a development blue print seeks to transform Kenya into a newly 

industrialized middle-income country that offers high quality life to all its citizens. To achieve its 

goal, it recognizes the role of manufacturing sector in creation of employment and wealth as well 

as its vital contribution to the economy’s GDP. The big four agenda launched by the president of 

the republic of Kenya in 2017 identified manufacturing as a key pillar to propel Kenyan economy 

and aims to raise the sector’s contributions to the GDP from 9 percent to 15 percent by 2022. The 

agenda seeks to concentrate on improving specific sectors in the manufacturing industry; textile 

and apparel, food and beverages, leather, timber, cement, automotive, chemicals, and 

pharmaceutical. Creating a favorable macroeconomic environment is a key enabler to achieve the 

manufacturing sector goals. According to Dunning, J.H. (2004), among the macroeconomic factors 

that affect manufacturing are economic development and growth, level of inflation, exchange rate, 

interest rate and foreign direct investment. This paper seeks to look deeper into macro-economic 

factors and to analyze their impact on the manufacturing sector. Augmented Dickey Fuller, Phillips 

Perron and Zivot- Andrews test are used to test for presence of unit root among the variables. The 

results reveal that variables are integrated of order zero, one and two. In this regard, the study 

adopts ARDL bounds test. The results reveal that inflation, exchange rate and gross domestic 

product as the determinants of manufacturing sector in Kenya. The study therefore recommends 

that Kenyan government should stabilize the flow of foreign exchange through diversifying 

revenue base of the economy, provision of incentives to encourage the consumption of locally 

produced goods and ensure that the proceeds of corrupt practices are not domiciled in foreign 

accounts. The government should achieve prudent management of national financial resources as 

well as borrowings from abroad, initiate policies to minimize capital flight through repatriation of 

earnings or outright withdrawal by foreign interests. With regard to negative effect of rise in GDP 

to manufacturing sector, Kenyan government should pursue policies and programmes aimed at 

controlling the underground economy. Such policies may include improvement of cross-sectoral 

cooperation involving customs, national police, Kenya Defence Forces.  

Key Words: Kenya, Manufacturing, GDP. 

Introduction  

Economic recovery of any country requires increase in productive inputs for instance labour, land, 

capital and technology. The productivity of these inputs can be enhanced by ensuring their stability 

in the face of global meltdown (Alao, 2010). However, dynamism in macroeconomic policy has 

become progressively important within the productivity sector as the manufacturing has become 

more capitalized and mostly dependent on international markets. As a result of this the sector is 
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vulnerable to changes in interest rate, foreign direct investment, exchange rate and the size of 

country’s GDP(Odior, n.d.) 

Studies show that increased industrial productivity is a sure way of boosting economic growth thus 

improving living standards of people in any given country.  Formulation and implementation of 

good productive schemes have succeeded in pulling many countries out of global financial crisis 

and placed path of economic growth and development. This implies that countries that are not 

doing well economically should resort to increasing their productivity through formulation and 

implementation of good productive policies. For instance, Japan from the end of second World 

War and USA from 1970s adopted policies that ensure increased productivity and the results have 

turned out to be good (Alao, 2010). 

In Kenya, agriculture is the backbone of the economy contributing about 32.6 percent of GDP. 

The sector also provides livelihoods in terms of employment, income and food security to more 

than 80 percent of the Kenyan population.  Among the crops produced for export are tea, coffee 

and pyrethrum for exports. The reliance on these primary commodity exports whose prices are 

prone to fluctuations has led to persistent unfavourable terms of trade and a weak balance of 

payments position. One strategy frequently mentioned with regard to reducing this dependence is 

industrialization. The Kenyan government has continuously put emphasis on industrialization not 

only as a way of diversifying the economy but also as economic growth engine (KER-2017-

Popular-Version-1 pp14.pdf, n.d.). 

In the year 2018, manufacturing sector’s output in Kenya declined by 1.1 percent. This contraction 

was attributed to to decrease in food products, tobacco, beverages, leather and related products, 

plastics and non-metallic subsectors. This decline can also be linked to uncertainty that was caused 

by general elections, high inflation, high cost of production and competition from imported 

products and. The ban on production and use of plastics may also have contributed to the adverse 

effects on the capacity of output of the sector. Further, the decline in 10.8 percent in food subsector 

as a result of inadequate raw material for some key agro-based industries may have contributed to 

dismal performance of the manufacturing sector (Republic of Kenya, 2018).  The manufacturing 

sector for the last decade witnessed a decrease in number of projects approved by Kenya Industrial 

Estate (KIE) from 543 in 2014 to 280 in 2017. The number of manufacturing projects registered 

by Kenya investment authority decreased to 40 in 2017 as compared to 43 that were registered in 

2016. Although manufacturing sector is recommended as the one that can solve problems 

associated with overreliance on export of primary agricultural products it only contributes 8.4 

percent of GDP. The sector’s contribution in GDP has been fluctuating since 1980. The trend in 

the contribution of the manufacturing sector in GDP is shown in Figure 1. 
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Figure 1: Share of Manufacturing Sector in GDP.  

Source: Republic of Kenya; Economic Survey (various issues). 

From Figure 1, it is observed that between 1980 and 2007, highest share of manufacturing in GDP 

of 20.8 percent was recorded in 1997. Thereafter there were fluctuations but from 2013 to 2017 

there has been a negative trend in the portion of manufacturing share in GDP. 

Comparing both growths in agricultural share in GDP and manufacturing share in GDP, it is 

revealed that for the last five years, the latter has been growing slowly than the former. The trends 

in these growths are illustrated in Figure 1. 

 

Figure 2: Agriculture and Manufacturing Growth Rates (% increase in GDP).  

Source: Republic of Kenya; Statistical Abstract, Economic Survey (various issues). 

From Figure 2, it is evident that both agriculture and manufacturing growth as a percentage of 

GDP has been fluctuating since 2000. From 2002 to 2004, 2006 to 2009 manufacturing sector 

grew faster than agricultural sector. From 2010 to 2017, manufacturing sector growth decreased 

as compared to that of agriculture.  

Most developing countries would prefer manufacturing sector to grow faster than agricultural 

sector. The reason behind this is that despite the fact that both sectors may compete for scarce 

resources for instance skilled labour and raw material, they complement each other. First, 
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manufacturing sector relies on agriculture sector as source of raw material, food for their workers. 

The agricultural exports also generate foreign exchange which is used to import capital goods for 

the manufacturing sector and importation of other raw material not available in the country. It can 

therefore be argued that growth in the manufacturing sector results to increase in the agricultural 

sector (Todaro and Smith, 2012). Second, expansion of the manufacturing sector alienates the 

problem of balance of payment by producing import substitues thus reducing imports. In the short 

run the problem may not be solved since there will be importation of capital goods for the sector. 

Further, the problem of balance of payment can be resolved if the sector enhance country’s export 

oriented strategy (Abor and Quartey, 2010). Third, expansion of manufacturing sector is good 

since it create job opportunities. As the manufacturing sector expand, it is generally expected that 

more labour will be absorbed (Kianian, Tavassoli and Larsson, 2015). Lastly, the sector relieves 

fluctuations in prices thus encouraging stability in incomes. Manufacturing output is stable unlike 

agricultural output that is affected by non-economic factors for example drought, floods and other 

climatic factors (Abor and Quartey, 2010). 

Macroeconomic Variables that affect Manufacturing Sector 

Capital formation has a great role in the manufacturing sector. Economists for instance Rosentein-

Rodan postulates that investment ratio to GDP of between 12 and 15 percent is good to diversify 

and thus resulting into economic growth in a country. If a country maintains such level of 

investment and especially in manufacturing sector, an economy can be allowed into a take off 

stage. This is however possible if this share of investment in GDP is accompanied by other factors 

for instance quality of the people in the country and their desire to learn and acquire new skills of 

production. Nevertheless, capital formation remain a key determinant of the manufacturing sector 

and can be treated as a catalyst in presence of other factors (Todaro and Smith, 2012) Exchange 

rate is another factor which affect manufacturing sector. High exchange rate discourages imports 

thus expanding the manufacturing sector since its output act as import substitutes (Enekwe, Ordu 

and Nwoha, 2013). McKinnon (1973) and Shaw (1973) argued that financial deepening due 

interest rate deregulation has a direct influence on factor productivity through higher real rates of 

interest.  The interest rate is seen important determinant of the manufacturing sector through the 

provision of capital it commands in the finance of manufacturing sector. In addition, McKinnon 

(1973) and Shaw (1973) emphasize the role of internal and external finances in the expansion of 

manufacturing sector in developing countries. While McKinnon emphasizes the role of internal 

finance where investors have to accumulate savings before obtaining capital goods, Shaw stresses 

on the role of external finance and development of the financial institutions in the capital 

accumulation. 

The above factors influence manufacturing sector from the supply side. From the demand side, 

there are three factors that influence the manufacturing sector namely income and import 

substitution.  Rising income is important because it influences the demand for manufacturing 

output. There is a positive relationship between demand for manufacturing output and the level of 

income. When incomes increases, consumption of manufactured goods rises too, in most cases 

more rapidly than income. The rise in incomes therefore provides an ample opportunity for the 

expansion of the manufacturing output to meet domestic demand. However, this may not be true 

for all manufacturing products as a result of different income elasticities (Nicholson and Snyder, 

2012). According Todaro and Smith (2012), manufacturing sector and import substitution have a 
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positive relationship. Import substitution strategy aims at making economic agents in country to 

switch from consumption of foreign goods to domestic goods.  

The Statement of the Problem 

Kenya’s vision 2030 which is a development blue print seeks to transform Kenya into a newly 

industrialized middle-income country that offers high quality life to all its citizens. To achieve its 

goal, it recognizes the role of manufacturing sector in creation of employment and wealth as well 

as its vital contribution to the economy’s GDP. The contribution of manufacturing sector in GDP 

has been fluctuating since 1980. However, in 1980s and 1990s, manufacturing sector provided a 

substantial share of the country’s GDP but this dwindled in 2000s. For instance in 1980, the 

manufacturing sector contributed 13.4 percent of GDP but decreased to 11.2 in 1985. The sector 

grew after twelve years later to 20.8 percent of GDP in 1997. Since then, the portion of 

manufacturing sector in GDP declined reaching 8.4 percent of GDP in 2017. The big four agenda 

launched by the president of the republic of Kenya in 2017 identified manufacturing as a key pillar 

to propel Kenyan economy and aims to raise the sector’s contributions to the GDP from current 

level of about 8 percent of GDP to 15 percent by 2022. The agenda seeks to concentrate on 

improving specific sectors in the manufacturing industry; textile and apparel, food and beverages, 

leather, timber, cement, automotive, chemicals, and pharmaceutical. Creating a favorable 

macroeconomic environment is a key enabler to achieve the manufacturing sector goals. 

According to Dunning, J.H. (2004), among the macroeconomic factors that affect manufacturing 

are; economic development and growth, a consumption possibility of a society, a level of inflation, 

a possible current account balance, and a state of public finances.  Currently, there is no conclusive 

study touching on the effect of macroeconomic variables on manufacturing sector in Kenya. 

Odhiambo (1991) investigated the effect of macroeconomic variable on Kenya’s manufacturing 

sector but the study is deficient in terms of econometric methodology. For instance, the study failed 

to carry out unit root testing, a critical test for time series study. The paper seeks to use time series 

data running from 1980 to 2017 to estimate the effect of macroeconomic variables on the 

manufacturing sector in Kenya. 

Literature Review 

The manufacturing sector being one of the traditional sectors that exists in a macroeconomic 

environment is most likely to be affected by changes in macroeconomic conditions. According to 

solow (1956) macroeconomic conditions can affect manufacturing sector positively or negatively 

thus making it a pertinent issue to policy makers to pay attention to macroeconomic changes and 

how they affect the manufacturing sector. Various macro-economic variables that are likely to 

affect the sector are:  private sector credit, consumer price index, infrastructure, labor force, real 

exchange rate and fixed capital formation. 

Imoughele and Ismaila (2014) investigated the effect of monetary policy on manufacturing sector 

in Nigeria using econometrics tests procedures. The findings were that money supply had a 

positive effect on performance of manufacturing sector while company lending rate, income tax 

rate, inflation rate and exchange rate negatively affect the performance of the sector. Eze, 

Onyekachi and Ogiji (2013), using an error correction model sought to find out how fiscal policy 

affects the sector and the study identified that there is a long run relationship between fiscal policy 

and manufacturing sector output, government tax revenue having a significant negative impact on 
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the sector. Government expenditure had a significant and positive impact on the manufacturing 

sector. The study recommended that the expansionary fiscal policies should be encouraged as they 

play a key role in improving manufacturing sector output in Nigeria 

Investigating the impact of micro-economic policies on manufacturing sector in Croatia, Tkalec 

and Vizek 2009, used Multiple Regression to assess how personal consumption, investment and 

interest rates, the real effective exchange rate, government consumption, fiscal deficit and foreign 

demand. The findings were that changes in fiscal conditions, the real effective exchange rate, 

government consumption, fiscal deficit, and foreign demand affected the performance of the 

manufacturing sector.  

Methodology 

Theoretical Framework 

The study methodology is anchored on Augmented Solow growth model and the endogenous 

growth theory. Solow model put emphasize on investment in human capital as the determinant of 

economic growth. This investment can be achieved through capital formation. Accumulation of 

capital however depends on interest rate. A reduction of interest rate in an economy triggers 

inflation which leads to increase in investment since economic agents have capital to buy goods 

and services. With regard to endogenous growth theory, capital accumulation is important for 

economic growth but emphasize is placed on technological progress.  

Empirical Model 

The study adopts Odior (2013) model to estimate the effect of macroeconomic variables on 

manufacturing sector in Kenya. Odior (2013) model borrows from Augmented and endogenous 

growth theories. The adopted model incorporates informal sector GDP to take care of the informal 

sector which is substantially high in Kenya. Mathematically, the relationship between 

manufacturing sector and macroeconomic variables is shown in equation 3.1.  

𝑙𝑛𝑀𝑎𝑛𝑢𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝑔𝑑𝑝𝑡 + 𝛽2𝑓𝑑𝑖𝑡 + 𝛽3𝑖𝑛𝑡𝑟𝑎𝑡𝑒𝑡 + 𝛽4𝑒𝑥𝑐ℎ𝑟𝑎𝑡𝑒𝑡 + 𝛽5𝑙𝑛𝑖𝑛𝑓𝑙𝑡 +
µ𝑡…………………………………………………………………………………………….3.1 

Where  𝑙𝑛𝑚𝑎𝑛𝑢 is natural logarithm of monetary value of manufacturing output measured Kenyan 

shillings , 𝑙𝑛𝑔𝑑𝑝 is natural logarithm of GDP measured Kenyan shillings, 𝑓𝑑𝑖 is natural logarithm 

of FDI measured Kenyan shillings, 𝑙𝑛𝑖𝑛𝑡𝑟𝑎𝑡𝑒 is natural logarithm of lending interest rate 

,𝑙𝑛𝑥𝑐ℎ𝑟𝑎𝑡𝑒is natural logarithm of exchange rate, 𝑙𝑛𝑖𝑛𝑓𝑙 is natural logarithm of inflation rate,   

while 𝛽0 , 𝛽1, 𝛽2 , 𝛽3 , 𝛽4  , 𝑎𝑛𝑑  𝛽5 are parameters.   µ is the white noise error term  and t is time 

trend. 

Variable Definition and Data Source 

In the empirical analysis, time series data running from 1980 to 2017 was used. The monetary 

value of the manufacturing output, inflation rate, lending interest rate, exchange rate and FDI were 

obtained from World Bank data base. GDP was obtained from KNBS economic surveys. The 

monetary value of the manufacturing output, FDI, GDP are measured in Kenyan shillings. Lending 

interest rate, inflation rate are measured in percentages while exchange rate is a ratio.  
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Diagnostic Tests 

Stationarity is key attribute of time series data. Presence of a stationary series avoids the problems 

of spurious regression and inconsistent estimates (Verbeek, 2004). Presence of a unit root signify 

presence of a non-stationary series. Equation 3.2 is the starting point in testing for presence of unit 

root. 

𝑦𝑡 = 𝛼 + 𝜌𝑦𝑡−1 + µ𝑡………………………………………………………………………...3.2 

Where 𝑦𝑡 represent variable whose stationarity status is to be checked, 𝑦𝑡−1 represent the lag one 

of the variable of interest while µ𝑡  is error term that is independent and identically distributed. 

Equation 3.2 can be manipulated further by subtracting  𝑦𝑡−1  from both sides to give; 

𝛥𝑦𝑡 = 𝛼 + 𝛿𝑦𝑡−1 + µ𝑡………………………………………………………………………...3.3 

Where 𝛿 = 𝜌 − 1 ……………………………………………………………………………..3.4 

Dickey fuller test is used to test for presence of a unit root. To test for presence of a unit root, 

equation 3.2  is estimated the coefficient of the explanatory variable (𝛿) examined. If it is found to 

be equal to zero the given variable is said to be non-stationary. If it’s negative, then it is said to be 

stationary (Dickey and Fuller, 1979). The shortcoming of the dickey fuller is that the error term is 

not serially correlated. If this assumption is violated, then Augmented Dickey Fuller is the most 

appropriate where lags of the dependent variable shown in equation 3.4 is introduced as 

explanatory variables as a remedy for serial correlation among the error terms. This is shown in 

equation 3.5. 

𝛥𝑦𝑡 = 𝛼 + 𝛿𝑦𝑡−1 + ∑ 𝛼𝑘𝛥𝑦𝑡−𝑘
𝑛
𝑛=1 + µ𝑡……………………………………………………..3.5. 

Where n in the equation is chosen so that it’s large enough to ensure absence of serial dependence 

of the error term. 

Another alternative to ADF test is Phillips-Perron (PP) unit root test. Unlike ADF test which 

includes lags of the dependent variable as a remedy to the problem of serial correlation, PP test 

estimate equation 3.3 but use some form of t statistic to correct the problem of serial correlation. 

The idea behind the PP test is that it’s a non-parametric statistical method which makes it robust 

in presence of serial correlation (Gujarati, 2003). 

The drawback of both ADF and PP unit root tests is that if there is structural break, the two tests 

tend to bias unit root test in favour of accepting null hypothesis implying presence of unit root. To 

correct this Zivot-Andrews test is the most preferred.  

 

Empirical Results and Data Analysis 

Descriptive Statistics 

Descriptive statistics deals with measures of central location and measures of spread. Table 4.1 

shows the descriptive statistics of all the variables considered in the model.  
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Table 1: Descriptive Statistics 

Variable Observation Mean Standard  

Deviation 

Minimum Maximum 

Manufacturing 

output 

38 6428.41 1577.86 4207.18 10938.68 

Inflation 38 10.55 7.38 0.93 41.99 

Interest rate 38 18.40 6.41 10.58 36.24 

Exchange rate 38 55.71 30.55 7.42 103.41 

GDP 38 1603222 2103506 52589.8 7749426 

FDI 38 18989.84 34538.98 7 128817.8 

Source: Author’s Computation based on data from various sources 

Table 1 shows that a total of 38 observations were considered in the study. Standard deviation 

shows how the values are spread from their mean and is useful for comparison purposes. For 

example, the data shows that inflation deviates from the mean of 10.55 by 7.45. The minimum 

value of inflation within the period of study was 0.93 while the highest is 41.9. Generally, 

descriptive statistics are important in helping to point out presence of outliers.  

Diagnostic Tests 

To ensure validity of the results, the study had to investigate whether assumptions of OLS hold. 

Among the assumptions of OLS that were investigated include serial correlation, multicollinearity 

and normality of the error term.  

 

Serial correlation 

To test whether there was correlation among the error terms, Breusch Godfrey test was adopted. 

The test results are as shown in Table 2. 

Table 2: Serial correlation 

Breusch-Godfrey LM test for autocorrelation 

H0: no serial correlation 

lags(p) Chi2 Degrees of freedom Prob> chi2 

1 0.007 1 0.9315 

Source: Author’s Computation based on data from various sources  

From Table 2 it was evident that serial correlation was absent since the p-value was insignificant 

leading to the acceptance of the above null hypothesis.  

Multicollinearity 

To test for relationship among the variables on the right hand side of the equation, the study 

adopted a Variance Inflation Factors (VIF) test. Presence of multicollinearity is revealed by a VIF 
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index of greater than 10 (Nachtscheim, 2004).  VIF is calculated from the coefficient of 

determination as shown below. 

                                                  

Where; R2 is the coefficient of determination. The VIF indices are shown in Table 4.3. 

Table 3: VIF Test for Multicollinearity 

Variable VIF 1/VIF 

GDP 3.99 0.25 

Echange rate 2.87 0.35 

FDI 2.20 0.45 

Interest rate 1.63 0.61 

Inflation 1.35 0.74 

Mean VIF       2.41  

Source: Author’s Computation based on data from various sources 

The variance Inflating factors revealed absence of multicollinearity since all variables considered 

in the study had a VIF of less than 10.  

Normality Test 

Shapiro wilk test was used to check for normality of the error term. The results are presented in 

Table 4.  

Variable Obs W V Z Prob>z 

Res 38 0.97203 1.063 0.128 0.45 

 

The null hypothesis of this test shows that the error term is normally distributed. The P value of 

0.45 implies that we do not reject the null hypothesis pointing to presence of a normally distributed 

error term. 

Stationary Test 

Augmented Dickey Fuller (ADF), Phillips Perron (PP) and Zivot-Andrews (Z-A) test were applied 

on each variable to test for presence of a unit root. The results are illustrated in Tables 4 and 5. 

Table 4: Augmented Dickey Fuller and Phillips-Perron Tests 

Augmented Dickey Fuller Phillips-Perron 

 Statistic  Critical 

value (5%) 

Order of 

Integratio

n 

Statistic  Critical 

value 

(5%) 

Order of 

Integratio

n 
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Results in Table 4 suggest that variables considered in the study are integrated of different orders. 

The value of manufacturing output and inflation are stationary at levels. Lending interest rate, 

exchange rate and FDI are integrated of oder 1 while GDP is integrated of order 2.  However, due 

to shortcomings of the above two unit root tests, the study investgated for presence of unit root 

using Z-A test. The results are shown in Table 5. 

Table 5: Zivot Andrews Unit Root Test 

Trend and intercept 

Variables  Year of 

structural 

break 

Level First difference 

(Second difference) 

Order of 

integration 

t-statistics 5% 

critical 

value 

t-statistics 5% critical 

value 

Value of 

manufacturing 

output 

1998 3.680 -4.42 -7.301 -4.42 

 

one 

GDP 2008 -2.873 -4.42 -4.866 -4.42 One 

Inflation rate 1994 -4.906 -4.42 - - zero 

Deposit 

interest rate 

1994 -2.633 -4.42 -6.067 -4.42 One 

Exchange rate 2000 -2.656 -4.42 -5.698 -4.42 one 

FDI 2003 -3.712 -4.42 -5.910 -4.42 One 

 

From Table 5, value of manufacturing output is revealed to be integrated of order one when ZA 

test is used contrary to the first two tests. However, inflation remains to be integrated of order zero 

in line with both Augmented Dickey Fuller and Phillips Perron. Z-A test reveal presence of 

structural break for each variable at different periods. According to Murunga (2014), the 

established structural breaks of most macroeconomic variables in Kenya coincide with identifiable 

poor and erratic climatic conditions, trade liberalization, economic and political shocks. 

Value of 

manufacturing 

output 

Level  

1st D 

-3.247  

 

-2.966  Zero -17.891  -12.884 

 

zero 

GDP 

Level 

1st D 

2nd D 

8.077 

(  -2.458) 

(-9.459) 

-2.966 

(  -2.969) 

(-2.972) 

Two 4.885 

( -11.44) 

( -52.05) 

-12.884 

( -12.85) 

( -12.82) 

two 

Inflation rate 
Level 

1st D 

-4.613 -2.966 Zero -28.002 -12.884 zero 

Lending interest 

rate 

Level 

1st D 

-1.663 

(-5.833) 

-2.966 

( -2.969) 

One -4.874 

( -36.31) 

-12.884 

( -12.85) 

one 

Exchange rate 
Level 

1st D 

-0.571 

( -5.702) 

-2.966 

( -2.969) 

One -0.648 

( -35.19) 

-12.884 

( -12.85) 

one 

FDI 
Level 

1st D 

-1.900 

( -6.454) 

-2.966 

( -2.969) 

One -7.813 

( -40.37) 

-12.884 

( -12.85) 

one 
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Regression Results and Discussion 

Since all the unit root test revealed variables that are integrated of different orders, the study 

adopted Pesaran ARDL Bounds Test model. This model can be applied regardless of the order of 

integration among the variables. The model is also the most efficient in small sized data, a common 

characteristic among the developing countries (Pesaran and Pesaran, 1997). Further, Pesaran 

ARDL model also yields estimates that are consistent and asymptotically normal (Pesaran and 

Shin, 1998). The study therefore adopted ARDL Bounds Test model. The model involves 

estimation of conditional error correction model (ECM) and use of lag selection criteria to establish 

ARDL Specification for the short run. Presence of long run relationship between variables imply 

presence of an error correction representation. The error correction term illustrates the speed at 

which long run equilibrium is restored once there is short term shock. The general error correction 

model formulated from equation 2.1 is as shown in equation .3.6. 

∆𝑙𝑛𝑚𝑎𝑛𝑢𝑡 = 𝛽0 + ∑ 𝛽𝑖∆ln(𝑔𝑑𝑝)𝑡

𝑛

𝑖−1

+ ∑ 𝛼𝑖∆ln(𝑓𝑑𝑖)𝑡

𝑛

𝑖−1

+ ∑ 𝛾𝑖∆ln(𝑛𝑡𝑟𝑎𝑡𝑒)𝑡

𝑛

𝑖−1

+ ∑ 𝜌𝑖∆ln(𝑒𝑥𝑐ℎ𝑟𝑎𝑡𝑒)𝑡

𝑛

𝑖−1

+ ∑ 𝛿𝑖∆ln(in𝑓𝑙)𝑡

𝑛

𝑖−1

+ η(𝐸𝐶𝑇)𝑡 + 휀𝑡 … … … … … … 3.6 

  

Where η measures the speed of adjustment.  Having subjected the data to pre-estimation tests, 

minimum Akaike information Criteria (AIC) was used to determine optimal lag length in 

estimation of equation 3.6. The results obtained are shown in Table 6.   

Regression results in Table 4.6 suggest that the explanatory variables considered in the model 

explain about 85 percent variation in value manufacturing output in Kenya. The coefficient of error 

correction term (ECT) is negative and statistically significant implying presence of long run 

relationship among the variables running from the explanatory variables to value manufacturing 

output. The ECT implies that it takes a period of 3.5 years for long term equilibrium in the value 

of manufacturing output to be restored when there is a short term shock. 

The results revealed that a one percent increase in GDP results to 1.125 units decrease in value of 

manufacturing output on average holding other factors constant. Its coefficient is statistically 

significant meaning GDP is an important determinant of the manufacturing output in Kenya. This 

outcome contradicts Onakoya (2018) study while studying macroeconomic dynamics and 

manufacturing output in Nigeria. This finding may be true for Kenya given a large size of the 

informal sector. The country’s GDP may be rising but this may be due to smuggling of goods in 

the country thus negatively affecting manufacturing sector.  

Table 6:  ARDL Bounds Test Regression Results 

D.Manufacturing Coefficient Standaard  Error T P value 

ECT -3.495478 .5808834 -6.02 0.001 

Long Run 

Lninflation -457.3221 101.6031 -4.50 0.003 
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Lninterest rate 3440.804 427.4362 8.05 0.000 

Lnexchange rate 501.0673 206.2005 2.43 0.015 

lnGDP -1125.049 349.17 -3.22 0.015 

LnFDI 242.431 211.021 1.15 0.288 

Short Run 

Manufacturing 
    

LD. 1.729296 .4301549 4.02 0.005 

L2D. .8727887 .3265285 2.67 0.032 

L3D. .6535358 .3542005 1.85 0.108 

Lninflation 
    

D1. 1946.285 411.9909 4.72 0.002 

LD. 984.7898 322.134 3.06 0.018 

Lninflation 
    

D1. -15273.1 4229.639 -3.61 0.009 

LD. -5534.791 3415.855 -1.62 0.149 

L2D. 2432.633 2227.862 1.09 0.311 

L3D. -2935.007 1835.483 -1.60 0.154 

Lnexchange rate 
    

D1. 2875.072 1943.091 1.48 0.183 

LD. 366.3546 1952.157 0.19 0.856 

L2D. -6797.101 1967.537 -3.45 0.011 

L3D. -7655.662 2185.289 -3.50 0.010 

LnGDP 
    

D1. 2362.902 6226.916 0.38 0.716 

LD. -1925.687 6278.29 -0.31 0.768 

L2D. -10064.05 4013.89 -2.51 0.041 

L3D. -6835.095 2758.474 -2.48 0.042 

LnFDI 
    

D1. -896.7069 560.8251 -1.60 0.154 

LD. -634.3782 362.2838 -1.75 0.123 

L2D. -321.5437 183.3566 -1.75 0.123 

Constant 34306.75 11018.17 3.11 0.017 
*p<0.1;  **p<0.05;  ***p<0.01 

R-squared        =  0.9672 

Adj R-squared =  0.8452  

Sample Size :      1984-2017 

This study finds that in Kenya inflation negatively affect manufacturing sector in the long run. The 

coefficient of inflation is statically significant implying inflation is important determinant of 

manufacturing sector in Kenya. This finding is in agreement to that Nwakoby and Uchenna (2015) 

while investigating the influence of finance and macroeconomic variables on manufacturing 

capacity utilization in Nigeria. 

This study reveals a positive relationship between interest rate and manufacturing sector in Kenya 

in the long run. The coefficient of interest rate is significant implying interest rate is important in 

influencing manufacturing sector in Kenya. This finding contradicts economic theory which shows 

that increase in lending interest rate discourages borrowing of loans thus leading to a fall in 

manufacturing sector output. The study finding contradicts a study by Nwakoby and Uchenna 

(2015). 
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This study finds that in Kenya, the high exchange rate although positive, its coefficient is 

statistically significant. This means exchange rate influence the manufacturing sectoral growth. 

The result of this study is in line with the Keynesian absorption approach which postulates that 

currency devaluation increases exports and reduces imports. The finding is also in line with a study 

by Onakoya (2018). Lastly, the study finds that in Kenya, FDI although positive, is not statistically 

significant in influencing the manufacturing sectoral growth.  

Conclusion 

From the findings of the study it’s revealed that movements in the value of manufacturing sector 

of the Kenyan economy are explained partly, by its own shocks as well as by variations in GDP, 

exchange rate and interest rate. Upward movements in GDP and inflation contract manufacturing 

sector while upward movement in interest rate expands the manufacturing sector. A major 

implication of the findings is that the value of manufacturing sector output in the Kenya is very 

sensitive to input prices as determined by variations in exchange rate. In addition, growth in 

Kenya’s GDP shrinks its manufacturing sector.  

Recommendations  

Based on the findings of this study, it is strongly recommended that the Kenyan government should 

take drastic economic measures to stabilize the flow of foreign exchange. In this regard, 

government should diversify the revenue base of the economy, provide incentives to encourage 

the consumption of locally produced goods, ensure that the proceeds of corrupt practices are not 

domiciled in foreign accounts, achieve prudent management of national financial resources as well 

as borrowings from abroad, initiate policies to minimize capital flight through repatriation of 

earnings or outright withdrawal by foreign interests, etc.  

Government should also pursue policies and programmes aimed at controlling the undergroung 

economy. Country’s GDP may be growing but individuals could be involved in smuggling of 

cheap Kenya’s manufactruring sector substitutes. Such policies may include improvement of 

cross-sectoral cooperation involving customs, national police, Kenya Defence Forces.  
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Abstract 

Small and medium enterprises are a key engine of economic growth in both developing and 

developed countries. Small and medium businesses being profit making institutions are expected 

to pay taxes to the government. Therefore, tax compliance is critical in all economies which 

recognize the role played by revenue collected from tax in national development. Nonetheless, 

developing countries are dominated by low tax compliance levels, in the face of the frequent appeal 

from tax collectors for voluntary compliance.  As a result, identification of tax evasion approaches 

and ways to diminish it is one of the central aims of many governments’ agenda with the view of 

achieving higher levels of compliance. As such, many governments have embraced administrative 

measures such as fines, penalties, rates and tax audits to enforce tax compliance. Interestingly, 

despite the phenomenal growth of small and medium businesses, the tax collection from the sector 

is still low. This study therefore, sought to establish the determinants of tax compliance among 

small and medium businesses in Embu County, Kenya. The study sampled 185 enterprises in 

Embu County using stratified random technique. The findings show that fines and penalties, tax 

compliance costs and tax knowledge and education significantly influence tax compliance among 

small and medium businesses in Embu County. The study recommends that the Kenya Revenue 

Authority should prepare education and training programs to ensure that small and medium 

businesses embrace voluntary compliance with all the tax requirements.  Further, the study 

recommends that Kenya Revenue Authority should also evolve policies to decrease tax compliance 

cost incurred by small and medium businesses to avoid curtailing their growth potential and inspire 

voluntary tax compliance. 

Keywords: tax, tax compliance, tax payment, tax collectors, tax audits, tax penalties 

Introduction 

In spite of branding SMEs as the engine of growth in many developing countries, the small and 

medium scale sector still remain fluid as there is no concrete regulatory policy in place to monitor 

its activities thereby making it almost difficult to tax if not difficult to tax (Antwi, Inusah,& Hamza, 

2015). SMEs are less tax compliant in comparison to large businesses and are considered the hard 

to tax group from the informal sector (Akinboade, 2015). Many SMEs either deliberately evade 

tax payment or are not captured by the net of the revenue authority (Antwi et al., 2015). Moreover, 

greatest number of  SME fail to willingly enlist with tax authorities, whereas the few which list 

regularly miss to maintain sufficient records, file tax returns, and honour tax obligations punctually 

(Terkper, 2003). In diverse studies carried by Nahida et al. (2014); Osebe (2013); Chebusit et al. 

(2014); Tusubira and Nkote (2013), several factors have been hypothesized to influence tax 

compliance by SMEs.  
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These factors include tax compliance costs, fines and penalties, tax knowledge and the tax system. 

A tax compliance cost is expenditure incurred by a firm in conforming to government’s tax 

legislation requirements (Nahida et al., 2014). For individuals, these costs would include the 

financial and time costs of acquiring fiscal knowledge to meet their legal obligations; the costs in 

the form of time lost in filing up the tax returns, obtaining, filing and storing the data to facilitate 

the completion of returns (Chattopadhyay & Das-Gupta, 2002).  

Fines and penalties act as tax deterrence sanctions, which many governments have adopted as tax 

compliance administrative measures (Tusubira & Nkote, 2013). The goal of fines and penalties is 

to foster voluntary tax compliance hence efficient tax administration (Palil, Akir & Ahmad, 2013). 

The economic deterrence serves as the theoretical foundation, which support the imposition of 

fines and penalties (Ali, Fjeldstad & Sjursen, 2013).) Similarly, punishment and sanctions 

influence individuals’ tax compliance behavior. For instance, Sapiei, Kasipillai and Eze, (2014) 

observe that an upsurge in the proportion of penalty charged and a larger likelihood of detection 

reduces the level of non-compliance.  

Tax knowledge could be one of the important factors influencing individual’s tax attitudes. 

Importance of this issue stems from the fact that tax law is generally considered as difficult, 

complicated and beyond one’s depth (Kołodziej, 2012). Consequently, taxpayers appropriately 

assess their tax obligation and submit tax returns promptly (Palil et al., 2013). By means of 

taxpayer education and taxpayer service, citizens can be informed and educated about the tax 

system and be assisted in their attempts to comply with the tax system (International Tax Compact, 

2010).  

The tax system comprises of the laws, rules and regulations guiding the collection, administration 

of taxes in a particular country (Lumumba et al., 2010). Tax laws become complex because of the 

complexity of the underlying tax base, deductions and concessions, since simple tax systems 

cannot cater for special cases (Chattopadhyay & Das-Gupta, 2002). The tax laws in many 

developing countries are amended regularly quickly hence creating uncertainty and little 

transparency of the tax code. Consequently, complex tax regulation and continuing alterations of 

the tax code complicate taxpayers and tax administrators similarly (ITC, 2010).  

Objective of the study 

This study sought to establish the determinants of tax compliance by Small and Medium 

Enterprises in Embu County, Kenya. The following were the research questions of the study: What 

is the influence of tax compliance costs have on tax compliance by SMEs in Embu County, 

Kenya?, How do fines and penalties influence tax compliance by SMEs in Embu County, Kenya?, 

What is the effect of tax knowledge and education on tax compliance by SMEs in Embu County, 

Kenya? And, How does tax system affect tax compliance by SMEs in Embu County, Kenya? 

Theoretical review  

Fiscal Exchange Theory 

The main proposition of the fiscal exchange approach is that bargaining over taxes is central to 

building relations of accountability between state and society grounded on shared rights and duties, 

instead of compulsion and patronage (Cobham, 2005). Accordingly, based on the theory taxpayers 
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compliance behavior is presumed to be influenced by satisfaction or lack of satisfaction with terms 

of trade with the government (Ali et al., 2013). Torgler (2007) also posited that taxpayers’ 

willingness to cooperate with the tax authority increases, if the authority sees itself as a service 

institution, provides quality services, and treats the taxpayers as partners. Further, Organization 

for Economic Co-operation and Development (2007) emphasized that the delivery of quality 

services to taxpayers will strengthen their willingness to comply with tax rules and regulations 

voluntarily and, as a result will contribute to the overall level of tax compliance.  

Social Psychology Theory  

The social-psychology theory postulates that tax compliance by taxpayers depends on 

psychological factors. By and large, the theory underscores taxpayers’ morals and ethics determine 

tax compliance level regardless of the likelihood of detection (Atawodi & Ojeka, 2012). Atawodi 

and Ojeka (2012) further stress that the theory’s main focus is the taxpayers’ morals and ethics. A 

common proposition is that individuals form their behavioral intentions on the bases of two basic 

determinants – personal factors and social influences (McKerchar & Evans, 2009). Personal norms 

reflect the taxpayers’ values, tax ethics, tax mentality, and tax morale, all of which influences 

attitudes towards tax compliance (Fjeldstad et al., 2012). The proponents of social-psychology 

theory argue tax compliance behavior is determined by social interactions. Compliance behaviour 

and attitudes towards the tax system is therefore affected by the behaviour of an individual 

taxpayer network of friends, neighbors and relatives (Loureiro, 2014). 

Methodology 

Research Design 

The study employed a quantitative cross-sectional study design.  

Target Population and Sampling 

The target population comprised of 615 SMEs in Embu County. The study sampled 185 enterprises 

in Embu County using stratified random technique.  

 Data Collection  

This study collected primary data using a questionnaire which had both open and close-ended 

questions. Secondary data was collected using a survey sheet. Primary data was collected using 

questionnaires. The questionnaires were dropped to the sampled respondents and then picked after 

two days. The drop and pick method was considered suitable since it gave the respondents adequate 

time to discuss, understand and respond to the questions therein. Secondary data on tax compliance 

amongst SMEs on the other hand, was gathered from research reports, KRA revenue reports, Embu 

County records and reports.  

Pretesting   

Pretesting was conducted to ensure that all kinds of errors, which may range from questionnaire 

construction, ambiguity of words, misinterpretation of questions by respondents, inability to 

answer a question, presence of sensitive questions in the questionnaire were reduced. This 

improves the quality of data significantly. Participants for pretesting were selected from a small 
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sample of respondents from the target population, where the feedback by the selected respondents 

was used to improve the questionnaire. 

To ensure the instruments validity, a draft questionnaire was developed and the views of experts. 

The study used the Cronbach alpha coefficient to establish the reliability of the study instrument. 

The study yielded a Cronbach alpha coefficient of 0.845, which was considered appropriate for 

the study since it was above the recommended alpha value 0.7.  

Data Analysis 

Binary logistic regression model was used to determine the link between the dependent and the 

independent variables. The binary logistic regression model took the following form  

𝑓(𝑧) =  
1

1 + 𝑒−𝑧
=  

1

1 + 𝑒−(𝛼+∑𝛽1𝑋1)
=  𝑓𝑜𝑟 𝑖 𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 1 𝑡𝑜 𝑛 

          Equation 3.1 

Where; 

𝑃(𝑧) = 𝑓(𝑧) is the probability of tax compliance where 1 indicates compliance; 0 otherwise; 𝑍, 

random variable that can take on one of two possible values; 𝛼 represents a constant; e represents 

Euler’s number; 𝛽 represents estimated coefficients and 𝑋𝑖 ′s represents independent variables. 

Results and Discussions 

The findings indicated that 69.8% of the SMEs in Embu County were tax compliant.  The study 

results further reveal that the logistic regression model was statistically significant explaining 

36.1% of the tax compliance. Table 1 presents the coefficients of various determinants of tax 

compliance in the regression equation. From the regression coefficient results in table 1 it can be 

seen that compliance costs (p = 0.0125), fines and penalties (p = 0.0089), tax knowledge and skills 

(p = 0.0460) shows a significant positive relationship with tax compliance among SMEs in Embu 

County. In contrast, tax systems (p = 0.295) had an insignificant positive relationship with the tax 

compliance among SMEs in Embu County. The table also indicates compliance costs have the 

highest effect on tax compliance (Exp(B)=1.1265) followed by tax knowledge and skills 

(Exp(B)=1.155) then tax systems (Exp(B)=1.147) with fines and penalties trailing in the list 

(Exp(B)=0.996). 

 

 

 

 

Table 1: Model coefficients of determinants  

 B S.E. Wald Sig. Exp(B) 
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Compliance costs .535 .153 2.356 .0125 1.265 

Fines and penalties -.904 .280 .000 .0089 .996 

Tax knowledge and skills .144 .024 .339 .0460 1.155 

Tax system .137 .131 1.095 .295 1.147 

Constant -2.350 1.058 4.933 .026 .095 

 

Conclusions and Recommendations 

The study also found that fines and penalties foster voluntary tax compliance by SMEs and that 

increase in the penalty rates and the probability of detection result in lower non-compliance. The 

study found a significant relationship between fines and penalties and tax compliance by SMEs. 

Thus, the study recommends that the Kenyan tax authority and the government should carry out 

continuous training on taxation to ensure that SMEs operators can comply with all tax 

requirements. 

The binary logit regression results show a significant positive relationship between tax knowledge 

and education tax compliance by SMEs. Most SMEs operators do not have formal taxation training 

or education hence they do not have good tax knowledge and education. The study found that 

continuous training can provide good and reasonable tax knowledge and that lack of a combination 

of tax skills hinders SMEs from complying with various taxes and that taxation knowledge 

enhances SMEs ability to understand tax laws. This finding concurs with that of Mutascu and 

Danuletiu (2013) observation that a very low tax literacy level is associated with reduced tax 

revenues.  

It was established that the most paid taxes by SMEs are county government levies and VAT and 

that the Kenyan tax system was complex to most SMEs operators and one would require training 

and education to understand the system. The study also found that use of technology, online tax 

filing makes tax compliance more complicated to SME operators and high tax rates and fixed tax 

payment dates increase the chances of non-compliance by SMEs. The regression results indicate 

an insignificant association among the tax system and tax compliance by SMEs.  

However, the conclusion was based on the fact that most SMEs in Embu County were not fined 

or charged for tax non-compliance. Therefore, this study recommends that the Kenyan tax 

authority should enforce it compliance department and charge all the non-compliance fines and 

penalties to SMEs in Embu County as this would deter them from non-compliance. Finally, the 

study concluded that there was no significant relationship between tax system and tax compliance 

by SMEs in Embu County. The conclusion was based on the fact that most SME operators had a 

little understanding of the Kenyan tax system. Therefore, the study recommends that the Kenyan 

tax authority should develop education and training programs to ensure that SME operators comply 

with all the tax requirements.    
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Abstract 

Majority of Kenyans receive financial services from SACCO’s.  As a result, there is a need then 

to ensure that personal and SACCO properties are fully protected from theft. To guarantee this 

protection, SACCO’s have adopted risk retention techniques aimed at reducing the severity of theft 

incidences. Unfortunately theft in SACCO’s has become a common problem with statistics 

showing that theft stands at 61% compared to other crimes in Kenya. The study sought to 

determine the effect of risk retention techniques on theft in SACCO’s in Embu County, Kenya. 

The study adopted a descriptive research design. The target population of the study comprised of 

the 65 SACCOs in Embu County, Kenya that were operationally active. Data was collected using 

questionnaires. Validity of the research instruments was ensured through opinions and expert 

judgments. A pre-test study was done in Sacco’s operating in Tharaka Nithi County and reliability 

of the instruments tested using split half technique. The pre-test results yielded a correlation 

coefficient of 0.766 implying the instrument was good. Data was analyzed using frequencies and 

percentages and the results presented in cross tabulations. Chi-square was used to test the 

hypothesis. The results revealed that most SACCO’s had adopted various techniques aimed at 

reducing theft severity. The results further revealed that there was a significant association of risk 

retention technique with theft in SACCO’s  since results obtained  had a p-value of 0.046<0.05 

and chi-square value of 20.00 at 5% significance level. The study forms a basis of policy 

formulation on risk retention and theft matters in SACCO’s in Kenya and provides a basis for 

further research in the field of retention techniques on theft in SACCO’s cooperatives. 

Keywords: Risk, Loss, Risk Retention, Captive, Risk Transfer 

Introduction 

Theft is a worldwide phenomenon that appears to have defied efforts to contain it across the globe. 

Theft causes damage and fear that affects the life and well-being of people. Theft in Sacco’s is 

common with property and patients falling victim. The scale of theft to personal possessions and 

property going missing in Sacco’s is depressing, and losses run into millions every year (Ministry 

of Health Report, 2014). When theft occurs it disrupts co-existence and results to poor delivery of 

health services (Kimama, 2011). Theft is a threat to people’s health, government budget, revenues 

and competition within legal industries (Lindstrom, 2007). Ignoring theft will not make the risk to 

go away but limits institutions from achieving their set objectives. Risk retention techniques are 

recommended by Fischer & Green (2004) as the preferred risk financing method when the loss 

values are relatively low .This implies that the consequences of a loss will be borne by the party 

exposed to the chance of loss, often a deliberate risk management decision (Dorfman, 2005).  
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Organization assume risk when loss cost are small and can be funded from the current cash flow, 

Loss exposure are retained and funded with a cash reserve. An important advantage of using 

retention is that it encourages institution to adopt loss prevention projects, thus reducing the total 

cost of risk. It’s important to note that risk retention techniques ensures there is continuity in 

organization operations. Kallman (2009) observes that to set up a reserve, institutions places an 

appropriate amount usually the expected value of loss plus a certain multiple of the standard 

deviation on the right-hand side of the managerial balance sheet. With an unfunded reserve the 

claim can be paid for by liquidating any of its assets. Many institutions also have a special fund 

set aside to pay for small cost or claims (current expense funds). The expense of these losses is 

taken as a tax-deductible expense on the income statement and the system is known as current 

expensing (Peshawar, 2014). Other retention techniques utilized to cope with risk include 

borrowing and maintaining captives. 

The story of the savings and credit co-operative movement in Kenya is of unique social and 

economic interest. It has at its core, the message of inspiration and emancipation of the individual 

economic wellbeing, community development and strengthening the fundamental economic 

foundations of the country Kobia (2001). While most of the principles, ideas and values of the co-

operative enterprise have remained unchanged over the decades, new technological and corporate 

challenges are demanding a paradigm shift out of sheer necessity. The co-operative business model 

and structure has not changed much, but the content and social dynamics are changing fast. The 

Kenyan SACCO experience is marching towards maturing, calling for any urgent need to provide 

the literate and development to reflect this growth and aspirations. In Kenya, different types of co-

operative societies are in existence. There are categorized as follows, agricultural and marketing 

co-operatives, consumer co-operatives, housing co-operatives, savings and credit co-operatives, 

service co-operatives and multipurpose co-operatives Ouma (1987). 

A SACCO is a co-operative society, whose objective is to encourage its members to save, thereby 

creating or accumulating capital, which can then be lent to members at a reasonable rate of interest 

Davis and Donaldson (1998). As a source of credit facilities, these co-operatives have generally 

achieved their objectives. Access to credit is undoubtedly a major incentive to save. The 

introduction of thrift and savings co-operatives, were initiated late in the 1950‟s and a few such 

co-operatives were then formed. Since the introduction of SACCOs based on employment as a 

common bond and allowing for a check off systems, SACCOs have made a breakthrough and 

succeeded in a big way. It is in this way (check off) that regular savings are accumulated and it is 

from this that loans are given. The Motto for success in SACCOs is “save regularly, borrow wisely 

and repay promptly”. 

The government of Kenya recognized the growing threat of theft in SACCOss in early 2014 after 

ation of a national wide information report by the Kenya police which stated that 73% of theft 

incidents were reported institutions, followed by city street theft at 20%. Although adoption of risk 

retention techniques is on the rise, institutions are experiencing complex theft risks with leading 

to loss of millions and this is threatening the safety environment in those institution. The risk 

retention techniques are designed to detect, prevent, and identify theft thereby minimizing the risk 

and loss to an organization. They are expected to offer a safe environment for employees, 

customers, visitors and property. However risk retention tools can be in an organization but be not 
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effective when they are not properly developed and administered. For this reason, the researcher 

therefore sought to evaluate the effect of risk retention techniques on theft in Saccos. 

The study sought to establish the association of risk retention techniques with theft in SACCOs in 

Embu County. The study was guided by the following hypothesis which was tested at 0.05 level 

of significance. 

HO1: Risk retention techniques have no significant association with theft in SACCOs in Embu 

County. 

This study assumed that the respondents were open and sincere with the information they gave and 

that the information was correct and free of bias. The study also assumed that all the sampled 

Sacco’s had adopted similar risk retention techniques. 

Methods 

Research Design 

Research design refers to a set of decisions that make up the master plan indicating methods and 

procedures for collecting and analyzing needed information (Kothari, 2004). This study employed 

a descriptive research design that described the state of affairs at the time of data collection. It 

involved assessing attitudes or opinions and thoughts about effectiveness of risk control techniques 

on theft severity and frequency. The research design was able to reveal and measure the strength 

of the target group’s opinion, attitude, and behavior with regards to theft in Saccos. 

Location of the Study 

This study was carried out in Embu County which is on the eastern slopes of Mount Kenya. The 

choice of Embu County was   because its easily accessible to the researcher and that the researcher 

is able to create rapport with the respondents. An ideal location of any study should be easily 

accessible to the researcher and should be that which permits rapport with the informants 

(Singleton, 2003). 

Population of the Study  

All items of interest in an inquiry constitute a population (Kothari, 2004). This study targets a 

population of 65 Sacco’s in Embu County. A complete census was done on the entire population  

Data Collection 

An introduction letter and research permit were obtained from the National commission for 

science, technology and innovation to enable the researcher disclose his motives The researcher 

explained the nature of the study to the respondents and will point out was expected of them. The 

researcher assured them of the confidentiality in handling the information provided. Primary data 

was collected through questionnaires which were distributed to the respondents by the researcher 

and filled questionnaires were collected two weeks after. Data was collected from the senior staff 

who were believed to be policy makers and from junior staff who implemented those policies. 

Data Analysis and Presentation 
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Data analysis is the process of systematically arranging filed notes, data and other materials 

obtained from the field with the aim of increasing one’s own understanding and to enable one to 

present them to others  (Orodho, 2013).Data was cleaned by being checked for logical consistency 

and any unnecessary data removed. It was then refined and processed using statistical package for 

social sciences (SPSS) version 23 for windows. Martin and Acuna (2002) observe, SPSS is able 

to handle large amount of data given its wide spectrum of statistical procedures purposefully 

designed for social sciences, it is also quite efficient. Quantitative analysis that entailed analyzing 

numbers about a situation by choosing specific aspects of that situation was used. The results of 

data analysis have been presented in frequency tables and percentages. Chi-square test was used 

to show the association between variables and test hypothesis. A 5% level of significance was 

considered.  

Results and Discussion 

Adoption of Risk Retention Techniques by Sacco’s  

The risk control techniques in a Sacco are responsible for protection against all manner of risk 

through reducing the risk frequency and its severity if it occurs. Thus, they are responsible for 

ensuring a safe environment to the Sacco and the people. This study sought to find out the risk 

retention techniques adopted by Sacco’s in Embu County. Descriptive statistics of frequencies and 

percentages were used to analyse the data.  

Table 1: Senior staff response on adoption of risk retention techniques 

 

 

 

 

 

The results further indicated that risk retention techniques were partially adopted with majority of 

the senior staffs (66.7%) current expensing and (82.4%) reserves indicating that minor losses could 

not be taken care by the Sacco’s independently. 

The junior staff indicated that risk retention techniques were partially adopted represented by a 

majority (63.0%) borrowing, (56.8%) current expensing and (54.7%) reserves. Senior staff 

Adoption of risk control 

techniques 

Fully 

adopted 

Partially 

adopted 

Not adopted Mean Standard 

deviation 

 F % F % F %   

Reserves 30 20.3 81 54.7 37 25.0 2.0473 .67345 

Captives 15 10.1 17 11.5 116 78.4 2.6824 .64983 

Current expensing 44 29.7 84 56.8 20 13.5 1.8378 .63945 

Borrowing 40 27.0 94 63.0 14 9.5 1.4595 .66372 

Adoption of risk retention 

technique 

Fully 

adopted 

Partially 

adopted 

Not 

Adopted 

Mean Standard 

deviation 

   F  % F  % F %   

Reserves 10 19.6 32 62.7 9 17.6 1.9804 .6161 

Captives 12 23.5 10 19.6 29 56.9 2.3725 .7990 

Current expensing 14 27.5 34 66.7 3 5.9 1.7843 .5408 

Borrowing 15 29.4 29 56.9 7 13.7 1.8431 .6441 
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response on adoption of the risk control techniques was similar to that of the junior staff hence 

these results indicated a true account of risk control techniques adoption in Sacco’s . 

Employment of Risk Control Techniques by Sacco’s  

The possibility and outcome of any theft incident is highly dependent on the nature of risk control 

techniques present in an institution. The 2004 edition of American national standards report 

indicates that effective employment of risk prevention; retention and transfer techniques will 

address the protection, mitigation, preparedness, response and recovery from theft incidents. This 

study therefore sought to find out the level of employment of risk retention techniques by Sacco’s. 

Data gathered was analysed using percentages and the results presented in closed tabulations by 

table 3 for junior staff and table 4 for senior staff. 

Table 2: Junior staff response on adoption of risk retention techniques 

 

 

Table 3: Junior staff response on level of employment of risk retention techniques 

 

Most of the junior staff indicated that risk retention techniques were also not fully employed 

indicated by a majority (31.1%) reserves, (44.6%) current expensing and (28.4%) borrowing. 

Captives were rated very low by a majority 54.1% of the junior staffs. 

 

 

 Table 4; Senior staff response on level of employment of risk retention techniques 

Employment risk retention 

technique 

Very   low 

Low 

Moderate high very   mean     standard 

high              deviation 

 

 % % % % %   

Reserves 21.6 31.1 25.0 20.3 2.0 2.5608 1.1018 

Captives 54.1 16.2 12.1 11.5 6.1 1.9932 1.2962 

Current expensing 27.0 44.6 18.9 8.1 1.4 1.9932 1.2962 

Borrowing 18.9 28.4 25.7 24.3 2.7 2.4730 1.2146 

Employment of risk retention 

techniques 

Very    low   moderate  high    very   mean     standard 

Low                                         high                deviation 

 

 % % % % %   

Reserves 9.8 27.5 23.5 31.4 7.8 2.4706 1.1891 

Captives 23.5 31.4 17.6 13.7 13.7 2.8235 1.2760 
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Majority of the senior staff also indicated that Sacco’s lacked the capacity to retain theft risks 

indicated by majority (43.1%) borrowing and (31.4%) current expensing who felt Sacco’s had low 

employment of risk retention techniques. The senior staff responses were similar to those of the 

junior staff. 

Effectiveness of Risk Retention Techniques 

Young (2014) in his research on security risk noted that most organizations including Sacco’s 

already have risk retention techniques that aim to minimize the destruction of property and loss of 

life. However, these risk retention techniques can be in an organization but also may not be 

effective. It’s for this reason that this study sought to find the effectiveness of risk control 

techniques in reducing theft frequency and severity. Descriptive statistics of frequencies and 

percentages were used to analyse the data collected and the results presented in tables 5 for senior 

staff and table 6 for junior staffs. 

Table 5: Senior staff response on effectiveness of risk retention   techniques 

 

Risk retention techniques were also rated not effective by a majority (54.9%) current expensing, 

(54.9%) reserves and a 49.0% captives. Borrowing was considered to be the most effective risk 

retention technique in reducing theft severity by a majority 54.9 %. Responses from the senior 

staffs were considered to be more reliable therefore it was concluded that risk retention techniques 

were not effective in reducing theft severity therefore the working environment was not conducive 

for coexistence. 

Table 6: Junior staff response on effectiveness of risk retention techniques 

Current expensing 31.4 19.6 13.7 15.7 19.6 3.0784 1.3090 

Borrowing 13.7 43.1 3.9 33.3 5.9 3.2353 .9074 

Effectiveness  of  risk retention  

techniques 

Very 

effective 

Fairly 

effective 

Not 

effective 

Mean Standard 

deviation 

 F % F % F %   

Reserves 9 17.6 14 27.5 28 54.9 1.6275 .7735 

Captives 12 23.5 14 27.5 25 49.0 2.2549 .8208 

Current expensing 11 21.6 12 23.5 28 54.9 2.2549 .8208 

Borrowing 28 54.9 12 23.5 11 21.6 1.6667 .8165 

Effectiveness of  risk retention 

technique 

very 

effective 

Fairly 

effective 

Not 

effective 

Mean Standard

deviation 

 F % F % F %   

Reserves 28 18.9 48 32.4 72 48.6 2.2973 .7689 

Captives 8 5.4 20 13.5 120 81.1 2.7568 .5423 
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Risk retention techniques were rated not effective in minimizing theft severity as indicated by 

majority (48.6%) reserves, (81.1%) captives and (52.7%) borrowing. Findings from the junior staff 

were similar when compared to those of senior staff indicating Sacco’s need to review their 

implementation levels if effectiveness of risk retention techniques has to be improved.  

Severity of Theft in Sacco’s  

Most Sacco’s learn how to respond to theft incidents only after suffering severe attacks that result 

to significant losses. Risk retention and risk transfer techniques are meant to reduce severity of 

losses. When theft severity is high, risk retention and transfer techniques are considered not 

effective and vice versa is true. This study therefore sought to determine the severity of theft 

incidents in Sacco’s. Descriptive statistics of frequencies and percentages were used to analyse the 

data and results presented in table 7 for senior staff and table 8 for junior staff 

Table 7: Senior staff responses on theft severity  

 

From the findings in table 15, theft severity was rated to be highly severe. This is because most of 

the senior staff (47.1%) burglary, (37.1%) larceny, (43.1%) medical identity theft and robbery 

(54.9%) indicated that when theft occurred it resulted to severe losses. Severity of shoplifting was 

classified not severe by a majority 51.0%. 

Table 8: Junior staff response on theft severity  

 

Current expensing 32 21.6 49 33.1 67 45.3 2.2365 .7856 

Borrowing 30 20.3 40 27.0 78 52.7 2.3243 .7929 

Theft  Severity very 

severe 

Severe not severe No 

incident 

Mean Standard  

deviation 

 F % F % F % F %   

Burglary 12 23.5 24 47.1 10 19.6 5 9.8 1.9216 1.0362 

Larceny 18 35.3 19 37.1 11 21.6 3 5.9 2.2549   .8681 

Shoplifting 3 5.9 20 39.2 26 51.0 2 3.9 1.6275   .7735 

Medical identity 

theft 

18 25.3 22 43.1 10 19.6 1 2.0 1.8824   .7911 

Robbery 12 23.5 28 54.9 8 15.7 3 5.9 1.7255   .9397 

Theft  severity very 

severe 

Severe not severe no 

incident 

Mean Standard 

deviation 

   F % F % F % F %   

Burglary 56 37.8 64 43.2 23 15.5 5 3.4 1.7905 .82687 

Larceny 24 16.2 88 59.5 30 20.3 6 4.1 1.6892 .93205 

Shoplifting 28 18.9 36 24.3 74 50.0 10 6.8 2.4459 .87508 

Medical identity theft 48 32.4 74 50.0 23 15.5 3 2.0 1.8716 .74029 

Robbery 33 22.3 99 66.9 15 10.1 1 .7 1.4459 .70261 
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Results presented in table 16 shows that majority of the junior staff (43.2%) 

burglary,(59.5%)larceny,(50.0%) medical identity theft and (66.9%) robbery indicated that theft 

incidents were severe when they occurred. Half of the junior staff (50.0%) indicated that 

shoplifting incidences were not severe. These results were similar with those of the senior staffs. 

This implied that risk transfer and risk retention were not effective in reducing theft severity in  

Sacco’s. Sacco’s should therefore focus on employment levels of these techniques if they are to 

be effective in reducing theft severity. These results on theft frequency and severity were consistent 

with Henrich triangle that puts forth if the frequency of theft incident is high, the severity is low 

and vice versa is true (Dorfman, 2005). 

Association of Risk Retention Technique with Theft Severity 

Risk retention techniques are designed to lessen the severity of theft incidents once they occur. 

This study sought to find out the association of risk retention techniques with theft severity . To 

measure the association of risk retention techniques with theft severity a retention index (RI) was 

computed. The retention index comprised of four (4) variables representing the four most adopted 

retention techniques as given by (Dorfman, 2005). The variables were borrowing, current 

expensing, captives and reserving. These variables were scored on a likert scale of 1-4 with 4 

representing the highest scores implying theft had never occurred and 1 representing the lowest 

score meaning theft losses were very severe. 

RI= BT+CT+CET+RT 

                     4 

With BT= borrowing technique, CT= captives technique, CET= current expensing techniques and 

RT= reserve technique. The results were presented in Table 9. 

 

 

 

Table 9: Association of risk retention techniques with theft severity  

                                          23.62%        68.34%      8.04%             0%                           100% 

Chisquare =11.932, df =12, p=0.167 

                              Theft Severity    

 very 

severe 

Severe Not severe No 

incident 

 Totals  

Not sure 2.01% 4.02% 0.50% 0%  6.53% 

Not effective 16.08% 35.68%  2.01% 0%  53.77% 

Moderate effective 3.52% 25.13% 3.52% 0%  32.16% 

Effective 2.01% 2.51%  2.01% 0%  6.53% 

Very effective 0% 1.00% 0% 0%  1.00% 
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The findings in table 19 presents that majority (53.77%) indicated that risk retention techniques 

were not effective in reducing theft severity. Among them majority (35.68%) indicated that theft 

was severe when retention techniques were not effective. 16.08% rated theft to be very severe 

when risk control techniques were not effective. Those respondents who indicated that theft in 

Sacco’s was severe (25.13%) also indicated that retention techniques were moderately effective. 

It’s worth noting that none of the respondents indicated that theft had never occurred in the Sacco’s 

.Only (1.00%) of the respondents indicated that risk prevention techniques were very effective 

when theft was severe.  

These findings were further statistically tested for significance using chi-square test at 5% 

significant level. The computed chi-square value of11.932 and a p value= 0.167implied that risk 

retention techniques had no significant association with theft severity in Sacco’s. This study thus 

failed to reject the null hypothesis (ho3) which stated that there was no significant association of 

risk retention techniques with theft in Sacco’s in Embu County. 

This study therefore concluded that risk retention techniques were not effective in reducing theft 

severity in Sacco’s. The findings were consistent with Mwenda (2015) findings that risk control 

techniques may be in a SACCOs and be not effective when matters of theft are taken casually. 

Conclusion 

This study evaluated the effect of risk retention techniques on theft in Sacco’s in Embu County. 

The main focus of this study was on Reserves, Captives, Current expensing, Borrowing and their 

effect on theft severity. 

Results on risk retention techniques studied revealed that borrowing, reserves, and current 

expensing were adopted by the Sacco’s. It emerged that captive were not adopted by the Sacco’s. 

Further the findings revealed that employment of risk retention techniques by SACCOss was very 

low. Risk retention techniques were also found not to be effective in reducing theft severity. When 

tested for significance through a chi-square test at a 5% level of significance, the results revealed 

that risk retention techniques had no significant association with theft in Sacco’s with a chi-square 

value of 11.932 and a p-value of 0.167>0.05. 

The study therefore concluded that risk retention techniques had no significant association with 

theft in Sacco’s therefore this study failed to reject at a 5% level of significance the null hypothesis 

that risk retention techniques had no significant association with theft in Sacco’s. It was therefore 

concluded that Sacco’s that had not adopted and fully employed risk retention techniques were 

vulnerable to high levels of theft severity. 

The study recommended that Sacco’s should also adopt and fully employ risk retention techniques 

like captives, borrowing, current expensing and maintaining reserves thus minor losses resulting 

from theft can be borne by the Sacco’s without having to interrupt the daily activities. This will 

therefore reduce the severity of theft in Saccos. 
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Abstract 

For some of the commercial banks that are listed in the NSE in Kenya, merger strategy has been 

previously used, more-so to grow their profit margins. But for the past two decades, these 

commercial banks have been experiencing a lot of economic turbulence. The business environment 

has changed, which has led to an influx of banks in the country, the result of which is increased 

competition. This has not been made any simpler by the introduction of lowered interest rates in 

terms of loan-rates (a result of the government introducing the Capping Bill). Therefore, as an 

alternative strategy to closing down of branches and retrenching employees, this study seeks to 

find out if the re-use of merger strategy by these commercial banks will lead to a growth in 

profitability once again. The main objective of the study is therefore to analyze the effect of merger 

strategies on profitability of commercial banks listed in the NSE in Kenya. The research 

methodology used in the study was mixed research design methodology. The primary data was 

collected using questionnaires; while secondary data was collected from the audited financial 

statements. The researcher used purposive sampling in the study. The study was guided by the 

synergy-gains theory. In regard to correlation analysis being, it was observed that, merger strategy 

and ROA (after merger) had a positive and significant relationship. In regard to the regression 

analysis, the calculated p-value was 0.018, which was lower than the critical p-value of 0.05 for 

the study. This led to the researcher rejecting the null hypothesis that there was no significant 

relationship between merger strategy and profitability for commercial banks listed in the NSE. For 

primary data, using the five-point Likert scale, the responses average mean was found to be 3.75. 

This meant that, majority of the respondents agreed with the questions that were asked in the 

questionnaire for the study, which led to the conclusion that, merger strategies had significant 

effect on the profitability of commercial banks listed in the NSE. Therefore, a conclusion that the 

use of merger strategies by commercial banks listed in the NSE led to a growth in their profitability 

was drawn.  

Keywords:  Merger Strategy; Profitability; Nairobi Securities Exchange (NSE); Commercial  

  Banks in Kenya  

Introduction 

In the recent past in Kenya, the banking sector had recorded a slow-down in growth in the assets, 

profit-margins, deposits as well as products they were offering to their clients. This slow-down in 

growth as well as fluctuating financial performances had been mainly attributed to factors such as 

increased competition as well as introduction of certain government policies such as the Capping 
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bill (which enabled the government to regulate interest-rates offered by the banks). According to 

the CBK, players in the banking industry had been experiencing tough times of late. This had been 

attributed to a growth in competition for clients over the years, and this was due to greater 

innovations by players in the industry as well as more competitors into the banking market. The 

increased competition and introduction of the Capping Bill by the government were some of the 

major reasons that had caused the commercial banks listed in the NSE and had undertaken merger 

strategies not to attain their pre-set profit targets (that is, the expected profit margins). Despite the 

banks under study having undertaken an already proven growth strategy (that is, merger strategy), 

they had not been able to attain the expected profit margins after merging, a very worrying trend 

for the Kenyan banking sector. This economic hardship that the banks were experiencing had 

forced many banks to close some branches, and at the same time, drastically reduce their work-

force as a way of ensuring their survival (through not hiring new staff as well as laying-off the 

already existing ones). This they had undertaken with the hope of increasing their profit margins. 

With this in mind, though the merger strategies may not have been the best option for the banks, 

more specifically for these banks which had tried it before, it looked like the better strategy to 

undertake compared to downsizing and closure strategies. The study therefore sought to find out 

what effects that undertaking merger strategy had on the profitability of these commercial banks 

that had previously undertaken the strategy before and were listed in the NSE in Kenya. 

Research Objective 

The objective of the study was to establish the effect of merger strategies on profitability of 

commercial banks listed in the NSE in Kenya. To proffer useful answers to the study, the following 

research hypotheses were formulated for the study: 

H0: There is no significant relationship between merger strategies and profitability of merged 

commercial banks listed in the NSE 

H1: There is a significant relationship between merger strategies and profitability of merged 

commercial banks listed in the NSE 

Scope of the Study 

The scope of the study was further sub-divided onto two major categories, that is: content scope 

and geographical scope. The content scope of the study was on commercial banks that were listed 

in the NSE and had undertaken merger strategy before. In the current study, five commercial banks 

listed in the NSE which had undertaken merger strategies, that is:  CFC Stanbic Bank Ltd and I&M 

Holdings Ltd (Consolidation merger strategy), and Barclays Bank of Kenya Ltd, KCB Ltd, and 

Co-operative Bank Ltd (Downstream merger strategy). The geographical scope of the study was 

Nairobi; and more specifically, the C.B.D. This was because, all the banks under study had several 

branches in the capital city of Kenya, a factor that further strengthened the reason for choosing the 

banks as well as the area of study. 

Operational Definition of Terms 

Listed commercial banks are banks whose shares are available for trading to the public through 

the NSE in Kenya (Ireri, 2011)  
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Merger is a restructuring technique used by companies whereby two or more companies comes 

together, have an agreement, and either move together jointly or individually for their own 

individual benefit (Akinsulire, 2006). 

Merger strategy is a restructuring technique undertaken by a company’s management meant to 

expand the operations of the company, mainly through increasing the long-term profits of the 

company. It can further be broken-down to specific strategies such as Consolidation merger 

strategy (Ireri, 2011). 

Profitability is the financial benefit that a bank enjoys when the incomes that are generated surpass 

(that is, are more than) the expenses and costs they incur, as well as the taxes they pay so as to 

sustain their normal day-to-day activities (Sivathaasan, Tharanika, Sinthuja & Hanitha, 2013). 

Literature Review 

Theoretical Review 

The theory that was used for the current study was synergy-gains theory. This theory is based on 

the principle that, an organization will use all its available resources for purposes of increasing its 

value in the market, and therefore, increasing its profits. Synergy-gains theorists believe that, for 

an organization to know whether it has created value or not, there needs to be a comparison 

between the total resources held by the organization and the total held in the economy; while at 

the same time, look at the opportunities with which the said resources are utilized for purposes of 

making profits. The term ‘resources’ in this instance could be used to mean: (i) inputs to the process 

of production; and (ii) factors owned and controlled by the organization. 

This theory explains more about merger transaction whereby, a merger is undertaken for purposes 

of realizing synergies, and in the process, increase cash-flows in the firm, which results to the 

overall increase in profits for the firms. 

Empirical Review 

The empirical review for the study was as follows: 

Effect of Merger Strategies on Profitability 

The profitability of organizations has over the years been calculated using measures such as: 

Return on Equity (ROE), Return of Assets (ROA), Earnings before Tax (EBT), as well as Gross 

Profit Margin (GPM) (Black, Wright & Davis, 2011). These ratios combined are what are referred 

to as ‘Financial Performance Approach’ of measuring how a merger is doing in terms of profit-

margins. In the current study, profitability was meant to show how efficient a company has been 

in terms of using its resources over a certain period of time. The ratio that was used to measure 

profitability for commercial banks in the study was ROA. 

Findings from various researchers have yielded varying results on how undertaking the strategies 

affects their profitability, for example: (Boot, 2003; Campa & Hernando, 2006; Amel, Barnes, 

Panetta & Salleo, 2004) are researchers who have carried out researches and have produced 

varying results. Further researches are analyzed as shown below. 
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Research by Mishra and Chandra (2010) sought to find out the effect of merger strategy on the 

profitability of companies in India, focusing on companies that had undertaken the strategy 

between 2000 and 2008. The researchers used panel-data estimation technique, and their findings 

revealed that, the profitability of the companies dependent on their size, the amount of effort put 

into selling, the amount of exports as well as imports (which went on to affect their market share 

as well as demand). The conclusion of the study was that, there was no direct relationship between 

companies in India undertaking the merger strategies and effect on their profitability thereafter. 

Previously, Saboo and Gopi (2009) undertook a study on Indian companies, seeking to find the 

relationship that existed between companies undertaking merger strategies, and the effect it had 

on their profitability. However, the researchers compared the findings of the companies that had 

undertaken local mergers and compared the profits with those of companies that had undertaken 

international mergers. In both instances, the researchers compared the profit margins before and 

after merging. The findings of the study revealed that, for both local and international mergers, the 

companies posted higher profit margins post-merging as compared to pre-merging. However, the 

companies that undertook international mergers posted higher profit margins than those that 

undertook local mergers.     

Achua and Ola (2013) sought to find out the relationship that existed between commercial banks 

in Indonesia undertaking merger strategies, and the impact it had on their profitability thereafter. 

They made a seven-year comparative study (before and after the merger strategy) and found out 

that, commercial banks in Indonesia gained from undertaking merger strategies, as their 

profitability increased after undertaking the strategy. This they were able to conclude by the 

increased values of ROA, ROE, EBT and GPM. However, the research also revealed that, post-

merging, the ‘loan-to-deposit’ ratios went down for the commercial banks, and this was attributed 

to slower business after merging. 

In contrast, Kemal (2011) carried out research primarily on how undertaking merger strategies in 

Scotland by commercial banks affected their profit-ratios, and focus was laid on the Royal Bank 

of Scotland. The researcher used twenty (20) ratios, and of these, only six had better values after 

merging than before merging. The researcher concluded that, the strategy had failed for that 

particular bank (in terms of increasing its profitability). This therefore resulted to a conclusion 

being made that, undertaking merger strategy was a total let-down for Royal Bank of Scotland. 

Hackbarth and Morellec (2008) carried out research to find-out the impact that merger strategies 

had on various operational aspects for publicly-listed banks in China. The main variables used as 

operational variables in the study were the profit-margin ratios (that is, ROA, ROE, EBT and 

GPM). The researchers carried out various tests to find the kind of relationship that existed between 

the two variables, and their findings revealed that, there was a significant improvement in the 

profit-ratios after undertaking the merger strategies by the commercial banks. The researchers’ 

findings also revealed that, the markets highly anticipated future merger deals due to the high 

profits that were being witnessed by the publicly-listed commercial banks. 

Pazarskis, Vogiatzogloy, Christdoulou and Drogalas (2006) carried out research on how 

undertaking various merger strategies by publicly-listed commercial banks in Greece affected on 

their profitability. The researchers undertook the study on a sample of 50 banks that were listed in 

the Athens Stock Exchange (ASE), and had undertaken at-least one merger deal between the years 
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1999 and 2003. They focused on three financial ratios that depict profitability, that is, ROA, ROE 

and GPM. The researchers compared the ratios before and after merging. The findings of the study 

were that, banks listed in the ASE and had undertaken merger strategies recorded higher profit-

ratios after undertaking the strategies as compared to before. However, this was only noted in the 

short-run, as in the long-run, the profitability decreased. 

Mantravadi and Reddy (2008) carried out an analysis on the banks in India, seeking to find-out the 

effect that merger strategies had on the profit-ratios for commercial banks in the country. The 

researchers compared the ratios with those of banks that had not undertaken the strategy. The study 

was based on publicly-listed commercial banks, and was based between the years 1990 and 2004. 

The findings of the study revealed that, the banks that undertook merger strategies had an 

insignificantly higher profit-margin than those that had not merged. This led to the conclusion that, 

undertaking merger strategies led to publicly-listed commercial banks in India slightly increasing 

their profit margins. 

From the studies above, it could be observed that, various researchers had tried to find the impact 

that undertaking merger strategies by commercial banks had on their respective profitability. 

However, other researchers seemed to note a positive impact where as others record negative 

impact; this inconclusiveness in the various findings left a research gap that clearly needed to be 

addressed. The study distinctively differed from previous studies undertaken in that, the 

researchers had been too general in their findings, with none being specific as to what was expected 

by the banks when a strict government policy such as the Capping-bill was introduced. 

Furthermore, the lack of specific studies on how merger strategies being used by commercial banks 

listed in the NSE in Kenya left a conceptual gap (which made this study unique from other studies 

previously undertaken) as well as a knowledge gap that would be addressed by the current study. 

Research Methodology 

Research Design 

Under the current study, the research methodology that was viewed to be highly appropriate was 

mixed research design methodology. This was for purposes of avoiding biasness when using any 

of the research designs. 

Location of the Study 

The study was based in the Central Business District (CBD) of Nairobi County in Kenya. To 

collect primary data, it entailed administering questionnaires to management of the branches of 

each of the listed commercial banks, all of which had branches in the Nairobi CBD (totaling to 

120 managers, that is: 54 branch managers, 54 operations managers and 12 section managers). 

Data Collection Methods 

In the current study, data was collected through primary as well as secondary sources. Primary 

sources of information were obtained by the researcher administering questionnaires to the 

respondents. Secondary information was obtained from the audited financial statements of the 

commercial banks that were available online. 
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Presentation and Discussion of Results 

Financial Performance Trends 

Return on Assets (R.O.A) 

The figure 1 that follows indicated the trend of the R.O.A for the banks from the years before 

merger, year of merger, and years after merger. The tend indicated a drop from the period t-3 to t-

2, and then a rise from t-2 to t+2, which was then followed by a slight drop from t+2 to t+3. This 

generally indicated that, from secondary data, the profitability (in terms of R.O.A) increased over 

the years. 
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Figure 1: ROA Trend 

Source: Researcher, 2019  

 

Results of Correlation Analysis Undertaken On Effect of Merger Strategy on Profitability 

(Secondary Data) 

Table 1 that follows showed the relationship that existed between merger strategy, ROA (before 

merger), and ROA (after merger). From the findings, it was observed that merger strategy and 
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ROA (after merger) were positively and significantly correlated (r=0.354, p=0.0376). This was 

after comparing the calculated p-value of 0.0376 with the critical p-value of 0.05. 

Table 1: Correlation Analysis (From Secondary Data) 

  ROA (Before 

Merger) 

ROA (After 

Merger) 

Merger Strategy 

ROA (Before 

Merger) 

Pearson 

Correlation 

1 0.025** 0.063* 

Sig. (2 tailed)  0.000 0.034 

ROA (After 

Merger) 

Pearson 

Correlation 

0.025** 1 0.354 

Sig. (2 tailed) 0.000  0.0376 

Merger Strategy Pearson 

Correlation 

0.063* 0.354 1 

Sig. (2 tailed) 0.034 0.0376  

** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.05 level (2-tailed). 

Hypothesis Testing 

Using the regression analysis results shown in table 9 below, the hypothesis (I) was tested and was 

as shown below: 

H0: There is no significant relationship between merger strategy and profitability of merged 

commercial banks listed in the NSE 

H1: There is a significant relationship between merger strategy and profitability of merged 

commercial banks listed in the NSE 

Rule: Accept Null Hypothesis if the calculated p-value is greater than the critical p-value of 0.05 

From the findings in table 2, it showed that the study rejected the null hypothesis and accepted the 

alternative hypothesis. This was because, the calculated p-value (0.018) was lower than the critical 

p-value (0.05). This showed that there was a significant relationship between merger strategy and 

profitability. 

From the findings, the following equation was derived: 

ROA (After Merger) = (0.798) + (0.779) Merger Strategy 

This meant that, a unitary change in Merger Strategy (that is, number of branches opened) led to 

0.779 change in ROA. 

Table 2: Regression Analysis (Profitability) 

 ROA (After Merger) 

Parameter Estimate Coefficient (p-value)  
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The findings of the study revealed that, for the regression model, the goodness of fit between 

merger strategy and ROA (after merger) (obtained from R-squared value) was 0.25. This meant 

that, 25% of any changes in the ROA (after merger) were explained by the company undertaking 

merger strategy. 

Results of Effects of Merger Strategy on Profitability (From Primary Data) 

Table 3 that follows showed the findings from primary data on the effects of merger strategy on 

the profitability of the banks. 

Table 3: Effects of merger strategy on profitability 

 Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

Std. 

Dev. 

Mean 

1.Banks are getting higher profits after 

merger that before 

8 15 12 25 33 1.1 3.8 

2.Banks are getting higher profits than 

their projected values 

5 21 13 30 24 1.2 3.7 

3.Profits have risen post-merging 10 20 13 22 28 1.3 3.7 

4.Profits would rise further if merger 

strategy was to be undertaken again 

9 25 12 19 28 1.2 3.8 

Average      1.2 3.75 

 

Primary data was also used to explain the effect that merger strategy had on the profitability of 

banks. From the findings on primary data (using the Likert Scale), it could be seen that, 58 

respondents (62.4%) agreed that the banks made higher profits after merger than before merger; 

29 respondents disagreed (24.7%), while 12 respondents were neutral in their answering 

(12.9%).in regard to the question of whether the banks were making higher profits (post-merging) 

than their initial projected values, 54 respondents agreed (58.1%), 26 respondents disagreed 

(27.9%), while 13 respondents remained neutral (14.0%). In regard to whether profits had risen 

post-merging, 50 respondents agreed (53.8%), 30 respondents disagreed (32.2%), while 13 

respondents remained neutral (14.0%). On whether profits would rise if the banks were to 

undertake the merger strategy again, 47 respondents agreed (50.5%), 34 respondents disagreed 

(36.6%), while 12 respondents remained neutral (12.9%). 

In regard to the five-point Likert Scale, the responses’ average mean was found to be 3.75, and 

this meant that, most of the respondents in the study were in agreement with the questions that 

were being asked in the study; however, there was a variation in regard to the answers, and this 

was shown by an average standard deviation value of 1.2(that is, answers gotten from respondents 

mostly ranged from 3 to 5). 

Constant 0.798 (0.004) 

Merger Strategy 0.779(0.018) 

R Squared 0.25 

F-Statistics (ANOVA) 7.138(0.018) 
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Conclusions and Recommendations 

Conclusion 

The main objective of the study was to find out the effect of merger strategy on the profitability of 

commercial banks listed in the NSE. The findings of the study revealed that, there was a positive 

and significant relationship between merger strategies and the profitability there after. The general 

implication was that, the undertaking of merger strategies by banks generally led to improved 

financial performance in terms of raising profitability levels. Therefore, from the findings, a 

conclusion that the use of merger strategies by commercial banks listed in the NSE led to a growth 

in their profitability was drawn. 

Recommendations for Improvement 

From the findings of the study, in regard to the effect of merger strategy on profitability, the study 

recommended that, the commercial banks listed in the NSE that opted to undertake merger strategy 

(for whatever reason) should be more vibrant in marketing their products, plan adequately on how 

to diversify their products, improve on their efficiency level, and also improve on their staff 

productivity levels. With this, would ensure that the banks got higher profits after merger as 

compared to before merging. 
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Abstract 

Knowledge is an integral part of the factors that impact growth in an economy; more so in this 

knowledge age. Both public and private sector enterprises have embraced the knowledge concept, 

through not only harnessing the knowledge that abounds, but also managing it as they also 

ascertain that it is shared. Out of the numerous facets of knowledge, the most elusive and difficult 

to share is tacit knowledge, yet it highly impacts performance of organisations. The public sector 

generates and is also exposed to a lot of knowledge which in most cases is acquired but rarely 

shared.  In the Kenyan civil service, there seems to be ignorance in the following areas:  the amount 

of knowledge that flows through the Kenyan civil service every day, accounting for the knowledge 

that the Kenyan civil servants require for present and future needs, how to acquire that knowledge, 

the kind of knowledge that individual employees in the civil service possess and how to share such 

knowledge so as to enhance public sector performance. This situation then begs the question: are 

there tacit knowledge sharing policies in the Kenyan civil service and if there are how are they 

applied and fortified to enhance public sector performance? 

Key words: knowledge, tacit knowledge, public sector, civil servants, performance 

Introduction 

Tacit knowledge is a facet of knowledge that is implicit and intangible unless transformed into 

explicit knowledge. Its demand to be managed has become a clarion call for institutions that are 

looking to engage a resource that is inexhaustible and non-imitable. Due to this fact, knowledge 

management is inevitable. Knowledge management is as old as mankind with its eminent debut 

being traced to the late forties, during the Second World War, when it was noted that upon 

successive building of fighter planes, fewer defects were reported and this was associated with 

knowledge sharing. The early industrial age saw the ancient man make improvements on the 

survival tools which improved in quality as he made one tool after the other, each time realizing 

fewer defects because of perfection derived from experience. Upon such understanding, man 

decided to start saving the experience gained in forms that can be retrieved if need arises. This 

brought about the concept of learning that encouraged producers of goods to engage in quality 

mass production that came to warrant exchange of products in form of barter trade (Cortada & 

Cortada, 2011). 

An  empirical study conducted in Malaysia by Syed-Ikhsan and Rowland (2004), which 

investigated and examined the availability of KM strategy in the ministry of entrepreneurs and 

mailto:swamitu@seku.ac.ke


Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

313 
 

development of Malaysia  and whose concerns were perceptions of KM benefits, problems, 

responsibilities and technology involved in managing knowledge, revealed that the ministry did 

not have KM strategies required to harness the benefits of knowledge even though knowledge was 

embedded in the ministry’s procedures and policies and therefore available. Many workers felt 

that the ministry was responsible for managing knowledge and therefore made little attempt to go 

out of their way to benefit from the available knowledge. Other studies done in the public sector 

on KM include benchmarking of KM (Syed-Ikhsan, 2004), knowledge sharing (Liebowitz & Chen, 

2003), KM initiative (Shields, Holden & Schmidt, 2000) and KM practices in public 

administration (Wiig, 2002). Knowledge by its very nature is non-imitable and as such is a unique 

resource that should be nurtured at all costs. 

Africa lags behind in knowledge management initiatives but amidst this quagmire, are bodies 

associated with knowledge that ensure that knowledge is created and shared. Knowledge 

Management Africa (KMA) is a KM body that holds biennial conferences in different countries to 

promote knowledge management implementation in Africa and devices ways in which knowledge 

management and sharing can be enhanced. The first conference was held in Johannesburg, South 

Africa in 2005, and the second was in 2007 in Nairobi and whose theme was Pursuit of Mutual 

Advantage to rival the countervailing dominance of trade, finance, and investment by affluent 

countries with high technology. The latest one was held in Dakar Senegal in 2009 (Shields, Holden 

& Schmidt, 2000). Most of these conferences are driven by realization by Africa that her vast 

resources are useless unless she takes her people’s knowledge as very crucial to her growth and 

move from a resource-based economy to a knowledge-based economy. 

Kenya has 83 registered non-profit organizations and 277 profit-making organizations which in 

one way or another generate knowledge but whose sharing is not ascertained (Ireri & Wairagu, 

2007). This is exemplified by the civil service which keeps reinventing the wheel (repeating 

mistakes) and routinely conducting business with no improvement (Ondari, 2006). Reinventing 

the wheel is a costly endeavor for it involves reproduction of what others have already produced 

and therefore does not give the coveted competitive advantage. In this regard, Kenya exhibits 

similar traits with other Sub-Saharan countries since she has not productively integrated KM into 

its government agencies (Ondari, 2006). 

Further, in Kenya, the KM system is just beginning to appear in many organizations and 

consequently, little research and field data to guide the development and the implementation of 

systems that can give potential benefits of KM systems exist. Chief among the reasons why KM 

has not been integrated is slow application of appreciation of information and communication 

technology and introduction of e-government. Similarly, rigid bureaucracy, lack of incentives and 

cultural barriers continue to contribute to KM inadequacies. Lodge and Kalitowski (2007) confirm 

this view in their paper on “The Role of Knowledge Management in Enhancing Government 

Service Delivery in Kenya” that: the civil service is bloated, rigid, hierarchical and over-

centralized and its monopoly status ensures that it is unresponsive and inefficient in enhancing 

KM systems. Furthermore, the government is driven by the interest of producers, not users. There 

is also a notable absence of a performance culture and civil servants are unaccountable and over-

privileged according to Lodge and Kalitowski (2007). The Kenya knowledge management and 

sharing initiatives and policies can be said to be almost wholly reliant on Africa initiatives as 

indicated by KMA, GDN, AMREF and World Bank but not the government. 
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In Kenya, like in other sub-Saharan regions, members of the public are rarely involved or consulted 

in policy formulation mostly due to the culture of secrecy that prevails in the government matters, 

which is even demonstrated by the Swahili word that denotes government’s name (Serekali) which 

if translated means “top secret” (Ondari,  2006). Consequently, the civil servants are not eager to 

acquire or create knowledge and the few who do, are not motivated enough to continue doing it. 

Consequently, very little knowledge is generated and shared and therefore not many people are 

specialized in specific areas and only few are specialized consultants. 

Concept of Tacit Knowledge 

Tacit knowledge refers to the soft invisible knowledge that is hard to recognize its existence and 

which could be termed as more valuable than hard knowledge. it is captured through four ways as 

postulated by Popper (2000. The first one is mentoring a new employee, which means assigning a 

mentor to new employees as part of an orientation process and new hire acclimatization process 

where the mentor transfers and shares knowledge. The second is focusing on employee retention. 

It is expensive to recruit, hire and train new employees and so the most effective way is to retain 

good employees. This helps to sustain a strong tacit knowledge base. The third is to provide 

employees with opportunities to share experiences. This can be as formal as weekly staff meetings 

or as informal as annual employee events. The forth is to document all processes. This process can 

be automated to have very detailed and written processes sequenced step by step for every job. 

Worth noting is that tacit knowledge can offer sustainable and comprehensive competitive 

advantage because competitors have a difficult time replicating it. 

 Tacit Knowledge Sharing in the Kenya Civil Service 

The Kenyan public service goes by many similar names like the public sector, public service and 

public administration. Those working in the departments in this sector are referred to as public 

servants or civil servants, whose responsibility is to articulate public policies and implement 

government strategies. These departments provide essential public utilities like education, 

agriculture, planning, defense and health services (Potts, 2009). 

Tacit knowledge is not well understood and embraced in the Kenya civil service because of its 

abstract and intangible nature which makes people pay more attention to explicit knowledge as 

opposed to tacit knowledge. Further, the Kenya civil service consistently loses experienced 

workers when they attain the age of 55 years and recently 60 years due to retirement, which 

translates to loss of valuable knowledge. Other reasons for people leaving the service are transfers, 

dismissals, and natural attrition. This leaves a lacuna of knowledge which in most cases is filled 

through explicit knowledge by those who remain (Butler, 2011). Polanyi (1966) advocates for the 

harnessing of that crucial knowledge which is embedded in people’s mind and is difficult to 

express. 

The Kenyan civil service is characterized by rigid bureaucracy and hierarchical chains that dictate 

the organizational structure and modes of operation (Clavier, Senechal, Vibert & Potvin, 1999). 

This hierarchy has inflexible norms, policies, and rules which must be adhered to and only 

adjustable if orders come from above (Arowolo, 2010). Bureaucracies are a precursor to a culture 

of mistrust and impersonal interactions which inhibit tacit knowledge sharing. Comparing the 

Kenyan public sector with other economies brings out an interesting contrast. A case in point is 
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what is noted by Herbert (2000) that successful companies like Yahoo, Google and Intel, rely 

heavily on tacit knowledge as a major asset for competitive advantage and therefore keep on 

generating intellectual skills which they continuously encourage members to share. It is no wonder 

then that they have led the world in terms of inventions and innovations.  

Tacit knowledge often requires that those already holding knowledge, work with the novice to 

teach them in a hands-on process (Zucker & Darby, 2001). Awad and Ghaziri (2007) posit that 

brainstorming; free exchange of ideas and holding of healthy debates and discussions should be 

encouraged. They point to the introduction of e-governance to enable the civil service to move 

towards more customer-centered services as it brings with it a redistribution of tasks and hence of 

knowledge. It is common knowledge that the Kenyan civil service is not particularly customer-

centered and that service delivery is of uneven quality and availability. Citizens receive services 

as and when the civil servants have the time and ability to render them and also that service delivery 

is often delayed and of poor quality. However, the scenario has slightly improved upon the 

introduction of Huduma centers. Opinions direct to the view that if the Kenyan government was 

to introduce e-governance, there would be better redistribution of tasks and knowledge and a move 

towards customer-centered services and enhanced service delivery. Knowledge management 

would be one of the major pillars enhancing service delivery in the Kenyan civil service. 

The benefits that tacit knowledge sharing brings to the civil service can only be realized if KM 

practices are effectively integrated into public service operations (Weber, 1978) though this would 

involve a very complex process that depends on the government’s approach to the situation. For 

instance, it is crucial that any knowledge management program should take into account both tacit 

and explicit knowledge, as well as the dominant managerial model of governance. A further factor 

is the extent to which individuals are both willing and able to maximize their own value, based on 

the amount of knowledge they have and are willing to share with others. This, in turn, may dictate 

how knowledge is structured and presented to best enhance the decision-making capabilities of 

civil servants. Another aspect to consider is that of introducing practical knowledge management 

practices into the civil service though this does not necessarily mean the relevant civil servants 

will be willing to share knowledge.  

Within any bureaucratic structure such as predominates the Kenyan public sector, there   is an 

unspoken motivation not to share knowledge, since according to Weber (1978), the power of any 

bureaucracy rests upon two types of knowledge: “technical know-how" and “official information”. 

Considering that technical know-how may be shared by many, a civil servants competitive 

advantage may lie in official information. This is usually confined in their minds and only exposed 

upon an individual’s choice and it is unfortunate that knowledge sharing decreases as the level of 

competition within an organization increases.  

 

Public Sector Performance 

Public sector performance (PSP) refers to the total unit performance that adds up to the whole 

organizational performance. PSP involves comparing the expected results to actual results and 

investigating deviations and their causes (Hashim, 2007). Knowledge is a key component in the 

performance of any economy and in the Kenyan case; the counties are the basis or parameters of 
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measurement of the overall public sector performance. The Government of Kenya has since 1992 

put initiatives in place to improve service delivery. Key among them is the enactment of the public 

procurement and disposal act (2005), to streamline the procurement efforts partly by trying to 

channel resources where within the government in a timely manner and avoiding wastage of 

resources. The Kenya government has also increased the anti-corruption efforts implementation 

through the Anticorruption and Economics Crime Act (2003), aimed at reducing corruption. In the 

year 2010, the new constitution was promulgated to create a decentralized government wherein 

the two of the three arms of the government namely the legislative and the executive were devolved 

and to the 47 counties and the legislative remained in the National Government. The intention 

amongst other primary intentions was to enhance and improve service delivery through devolution, 

the byproduct of which was creation of counties. This caused power devolution with key 

government functions being entrusted on county governments, though the policies were still 

cascaded downwards from the national to the county governments. The counties are as profiled. 

Baringo, Bomet, Bungoma, Busia, ElgeyoMarakwet, Embu, Garissa, Homa Bay, Isiolo, Kajiado, 

Kakamega, Kericho, Kiambu, Kilifi, Kirinyaga, Kisii, Kisumu, Kitui, Kwale, Laikipia, Lamu, 

Machakos, Makueni, Mandera, Meru, Migori, Marsabit, Mombasa, Muranga, Nairobi, Nakuru, 

Nandi, Narok, Nyamira, Nyandarua ,Nyeri, Samburu, Siaya, TaitaTaveta, Tana River, 

TharakaNithi, Trans Nzoia, Turkana, Uasin Gishu, Vihiga, Wajir,and West Pokot county. 

Objectives 

The study objectives were to: establish what employees in the national government understand by 

the term tacit knowledge, establish the policies that have been put in place to enable effective 

management and sharing of tacit knowledge, determine the extent to which specific tools of 

internal organization’s best practices are used in government departments and recommend to the 

national government the interventions that can enhance Tacit Knowledge Sharing.  

Theoretical framework 

The study was informed by the knowledge economy theory. The theory was penned by Piaget 

(1959) and is concerned with the production and distribution of knowledge as commodity function 

consumption within the organization’s value chain. The concept of knowledge results from the 

recognition of the role of knowledge and technology in economic growth. Knowledge as 

embedded in human beings is considered as human capital which is central to economic 

development. Knowledge in this theory is considered as part of the most important assets in an 

organization, is non-imitable and in most cases, is a resource that defies the vagaries of time. The 

theory uses capital assets which are firm-specific resources and are indispensable in a firm’s value 

chain (Nonaka, Toyama, & Byosière, 2001). These scholars’ views, point to the role played by 

knowledge as it interplays with other resources to create value that contributes to organizational 

performance. 

The knowledge assets according to the theory acts as inputs that after processes and procedures 

are performed on them, the results are increased productivity. Boisot (1998) notes that knowledge 

economy theory involves organizational processes and unconscious cultural knowledge that blends 

together to add value to the whole value chain of resources. The theory advocates for value gained 

through networks out of partnering of individuals to achieve competitive concentration of 
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resources with a view of sharing knowledge which is said to decline with network length or 

distance (Inkpen & Tsang, 2005).The knowledge sharing network improves on skills and 

competencies and gives an organization enduring knowledge advantage that lasts beyond 

employee turnover, death, dismissal or resignation and offers the organization minimal or 

inconsequential knowledge loss.  

The theory calls for continuous KM that is motivated by the need to diversify KM across 

individuals to the degree that a reasonable magnitude of employee turnover does not disrupt 

organizational operations because the knowledge required for continuity had been continuously 

shared way before the time it requires to be used  (Beazley, Boenisch, & Harden, 2002). This study 

upholds similar views and behoves the Government the responsibility of crafting policies that can 

harness tacit knowledge for sustainable competitive advantage. However, the theory fails to 

recognize different types of knowledge-based capabilities like information systems that can be 

used to synthesize, enhance and expedite large-scale intra and inter firm management (Alavi & 

Leidner, 2001).  It can also be criticized on the basis that there is no guarantee that knowledge 

cannot be imitated as happens in programming and plagiarism. 

Methodology  

The study employed the use of descriptive research design.  The target population consisted of top 

level managers and line staff of 6 non-devolved ministries.  

The study utilised purposive sampling to select 1 top level manager and 4 line staff from 6 non-

devolved ministries.  In this respect, six departments were purposively selected which are labor, 

sports, national public works, national health, national education and housing. Efforts were made 

to stick as much as possible to the departments already picked in the same study for the analysis 

of the relationship between tacit knowledge sharing and public sector performance in devolved 

governments. The sample was as indicated below. 

Table 1: Study Sample 

 Top level managers Line staff Total 

Labor 1 4 5 

National Education 1 4 5 

Sports 1 4 5 

National Public works 1 4 5 

Housing 1 4 5 

National Health 1 4 5 

Total 6 24 30 

Study Findings 

Out of 30 questionnaires administered to the national government officers, 21 questionnaires were 

returned giving a return rate of 70 percent which can be termed as good.  

Employees Understanding of the Term Tacit Knowledge Sharing  
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The respondents were asked to indicate their understanding of the concept of tacit knowledge 

sharing. The result is indicated in table 2. 

Table 2: Understanding of Tacit Knowledge Sharing 

 Frequency Percent 

Knowledge acquired informally 6 28.6 

Involve the act of exchanging views and ideas 3 14.3 

Sharing ideas openly 2 9.5 

Knowledge Acquired by people during normal interaction 2 9.5 

A way of sharing knowledge by working together 1 4.8 

Knowledge learnt through experience 4 19.0 

On job training from colleagues 1 4.8 

There is an indication that though there are varied meanings associated with the term, all the 

national government employees have a common understanding of tacit knowledge sharing as an 

informal knowledge acquired from other employees by the very nature of working together, 

experiences and during normal interactions. 

Policies in place for TKS 

The respondents were asked to indicate whether there were policies in place in their ministries that 

facilitate TKS and the following were their responses. 

Table 3: Whether there were Policies in Place for TKS  

 Frequency Percent 

Yes  8 38.1 

No 13 61.9 

Total 21 100.0 

The results indicated in table 3 reveal that majority of the national government departments do not 

have policies in place for the management and sharing of knowledge which accounted for 61.9 

percent. This is an indication that tacit knowledge sharing has not been institutionalized by the 

national government departments.    

TKS Tools and Practices in the Ministries 

Table 4: Specific TKS Tools and Best Practices Used in Government Departments 

 N Minimum Maximum Mean 
Std. 

Deviation 
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Induction and orientation of new 

hires/employees 
21 1.00 5.00 3.0476 1.39557 

Building of new and old hire capacity 21 1.00 5.00 2.1905 1.16701 

Mitigation in the loss of experienced 

workers 
21 1.00 4.00 1.5714 1.20712 

Making stored data or information 

searchable and available knowledge on 

the intranet 

21 1.00 2.00 1.4762 .51177 

Valid N (list wise) 21     

The results indicate that induction and orientation of new hires/employees is highly rated (mean 

score=3.0476) followed by Building of new and old hire capacity (mean score=2.1905). This is an 

indication that national government inducts and orients new hires/employees though there is no 

policy in place to guide this practice/induction program. The Government departments were also 

found to take an initiative to build new and old hire capacity though very little effort is made to 

mitigate the loss of experienced workers. Making stored data or information searchable and 

available on the intranet was also scarcely done. Mitigation in the loss of experienced workers and 

making stored data or information searchable and available on the intranet had a mean score of 

1.5714 and 1.4762 respectively. These scores are quite low and therefore gives the impression that 

once the experienced workers leave the departments, they walk away with their knowledge which 

is neither stored or searchable. The little that may remain is what the leftover workers may have 

imbibed through their self-initiatives of observation or self-mentorship. 

Recommendations on Government interventions in enhancing TKS 

The respondents were also required to recommend to the national government the interventions 

they can use to ensure tacit knowledge is managed and used in a bid to improve public sector 

performance. The results are shown in figure 1. 
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Conclusion 

The findings reveal that there are inadequate policies in place for management and sharing of 

knowledge through the means under consideration. The results of the tools of tacit knowledge 

internal organization’s best practices used in the national government department indicated that 

while induction and orientation of new hires/employees is effectively done, mitigation in the loss 
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of experienced workers is hardly done implying that there is no policy in place to guide knowledge 

retention. This makes knowledge traceability a herculean task and leads to the conclusion that the 

national government lacks in knowledge sharing policies and what exists is still in the infancy 

stage.  
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Abstract 

The Small and Medium Enterprises (SMES) sector plays an increasingly important role in many 

economies in the world. Innovation is an important issue for many SMEs. Entrepreneurial skills 

as the skills needed to develop innovative products and services and to generate solutions to 

emerging needs in the marketplace. Innovation is the creation of a of new products and services in 

all sectors of the economy, new marketing methods and changes in ways of organizing businesses, 

in their business practices, workplace organization and external relations. The entrepreneur in 

SMEs is often engaged in promoting novel products and in relating to relevant clients and partners 

through effective communication processes and instruments such as word of 

mouth and personal networking. The secondary data collected was analyzed using descriptive 

statistics and quantitatively. The data was presented through report writing. The study found out 

that small medium enterprises have introduced more innovative products and services, have 

developed and implemented new business methods and services which have improved productions 

and delivery of services and that innovative marketing and promotion campaigns to find new 

markets have had significant implication on financial performance of SMEs. There is need for the 

government to foster innovation amongst SMEs through creation of a business environment 

conducive for entrepreneurship, creation of awareness and implementation of relevant policies. In 

terms of improving process innovation SMEs need to focus on improving their core competences. 

SMEs need to pursue market innovation strategies that focus on product customization and 

customer intimacy in delivering their products and services. 

Key words: Entrepreneurial skills, Innovation, Performance, SMEs.  

Introduction  

The term “SMES” incorporates a wide range of definitions. The definitions are however based on 

guidelines surrounding headcount of personnel, sales or assets. For instance Dalberg (2011), Egypt 

defines SMEs as having more than five personnel but less than fifty employees. Whereas 

Vietnamon on the other hand defines SMEs as having between 10 and 300 employees. The Inter-

American Development Bank however defines SMEs as having a maximum of 100 employees and 

less than $3 million revenue. Europe defines SMES’s as having manpowerof under 250 employees. 

World Bank defines SMEs as businesses with a maximum of 300 employees and $15 million 

annual revenue (Pandya, 2012). 

The Small and Medium Enterprises (SMEs) play an important role in the Kenyan Economy.  

According to the Economic Survey (2006), the sector contributed over 50 percent of new jobs 

created between the year 2005 and 2010. Despite their significance, past statistics indicate that 

three out of five businesses fail within the first few months of operation (Kenya National Bureau 

of Statistics, 2007). According to KNBS (2005), one of the most significant challenges is the 

negative perception towards SMEs. Potential clients perceive small businesses as lacking the 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwil-te77YbgAhW6SBUIHYDqARYQFjAAegQIBxAB&url=https%3A%2F%2Fdqa.mksu.ac.ke%2Fstaff%2Fjane-matingi-nyikuri%2F&usg=AOvVaw3KpXmef-afDXXP2_l2B-Zc
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwil-te77YbgAhW6SBUIHYDqARYQFjAAegQIBxAB&url=https%3A%2F%2Fdqa.mksu.ac.ke%2Fstaff%2Fjane-matingi-nyikuri%2F&usg=AOvVaw3KpXmef-afDXXP2_l2B-Zc
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ability to provide quality services and are unable to satisfy more than one critical project 

simultaneously. 

The capacity of SMEs to meet the ever growing expectations of the customer will be determined 

by their ability to come up with new products and innovations. This will be possible if they read 

effectively the changing marketing trends and adapt to them effectively. 

Entrepreneurial Skills 

Entrepreneurial skills are simply business skills, which an individual acquires to enable him 

function effectively in the turbulent business environment as an entrepreneur or a self-employed 

individual (Folahan & Omoriyi, 2006). Lyons (2002) described entrepreneurial skills as the skills 

needed to develop innovative products and services and to generate solutions to emerging needs 

in the marketplace. Stella (2014) explains entrepreneurial skills as skills or competencies that are 

critical for any entrepreneur for success in his or her business venture. 

Entrepreneurs require a variety of skills in order to successfully manage an enterprise. Wickham, 

(2006) defines skill as simply knowledge which is demonstrated by action, before going on to add 

that SMEs performance results from a combination of industry knowledge, general management 

skills and personal motivation. 

Lazear (2015) maintains that an entrepreneur is not necessarily required to be an expert in any 

single skill but, instead, is required to be a jack-of-all-trades (JAT).  He argues that, in order to be 

successful, one must be ‘sufficiently skilled in a variety of areas to put together the many 

ingredients required to create a successful business’ (Lazear, 2015). Moreover, the JAT view of 

entrepreneurship is supported by Wagner (2006) who suggests that having a balanced skills mix 

stimulates entrepreneurship. 

The idea that skills can be acquired also underpins the work of Lichtenstein and Lyons (2001) who 

developed a skills based framework termed the ‘Entrepreneurial Development System’ (EDS). 

The EDS framework has been applied to rural areas of the United States to establish both the 

quantity and quality of an areas’ entrepreneurial capital and is based on three main premises: 

(1) ultimate success in entrepreneurship requires the mastery of a set of skills;  

(2) these skills can be developed; and  

(3) entrepreneurs do not all come to entrepreneurship at the same skill level (Lyons, 2003).  

This system has also been utilized by Smith, Schallenkamp and Eicholz (2007), who present the 

skills framework under the headings of technical, managerial, entrepreneurial skills and personal 

maturity skills. 

Study by (Stevenson, 1993) argues that entrepreneurs need innovative skills which comprise of 

the cognitive skills like creativity and behavioral skills like problem-solving. The study further 

argues that the main reason entrepreneurs are successful is their abilities to imagine, innovate and 

work around challenges within their environment. Nevertheless, skills alone are not largely 

effective as the local government should be involved directly in providing funds for capital 

investment in order to promote entrepreneurial ventures (Faizan & Haque, 2016). 
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Empirical studies of (Hamm, 2002; Whetten & Cameron, 2005; Scudder 2001) have revealed that 

entrepreneurial skills influence the growth and operations of SMEs. The success of entrepreneurs 

rely on the identification of competencies for start-ups and established businesses, as well as their 

survival and early-year growth. The study of Whetten and Cameron (2005) categories these skills 

into three groups namely “personal, interpersonal and basic management skills”.  Managerial level 

personnel are more adaptive and use social support constructively (Haque, Aston, &Kozlovski, 

2018). Hence, adaptability is a skill that could be used by having higher social orientation. 

Innovation 

Innovation is defined as the process through which an invention or idea is translated into a good 

or a service from which value can be derived (Kantor, 2001). Innovation can be related to new 

products or services, new production processes, new marketing techniques, and new organizational 

or managerial structures. It also involves new technology, intellectual property, business, and 

physical activity (Mazzarol & Reboud 2008). Managers of SMES’s behind small firms enjoy the 

advantage of flexibility and responsiveness and if able to respond quickly to innovative ideas could 

easily stir the progress of the company. SMEs which engage in innovation perform better 

(Mazzarol & Reboud 2008). 

According to Laforet (2011) innovation for SMEs is driven by a vision to be successful, and 

improve on working conditions for a particular organization. Innovation creates positive outcomes 

for SMES’s such as an improved reputation, a credible image, increased operational efficiency, 

lower costs upon growth benefits, better business performance, attracting a more skilled 

workforce, better in-house expertise and further openings for innovation. Innovation in an SMES 

however needs to be approached systematically by the management of a company to manage the 

possibility of incurring operational issues, having financial costs, uncontrollable business growth, 

loss of a good image and reputation due to poor innovations, employee and clientele issues 

(Laforet, 2011). 

Innovation has helped in the growth of several businesses; however it also backfires on some of 

the feasibility study if not properly done.  Kiraka (2013) notes that the success of many innovations 

is measured in financial terms which is not always the outcome hence for those who want 

immediate returns always get disappointed as coming up with innovative ideas involves use of 

financial and human resources in the business which might not be available. Studies have also 

noted various benefits that come along with innovation. Hafeez (2013) for example mentioned 

product diversification, creating new markets, customer loyalty, brand awareness, business 

survival and meeting the customer expectations as some of the few benefits when a business 

embraces innovation. 

Performance is often defined simply in terms of output terms such as quantified objectives or 

profitability. Armstrong (2006) defines performance as both behavior and results. This definition 

covers the achievement of expected levels as well as objective setting and review. According to 

Ginsbert (1985), there are three different levels of performance within organizations. They are 

distinguished as the financial performance, business performance and organization effectiveness, 

although the latter has been subsequently known as organizational performance. Performance is 

the key interest of every business manager or owner. The overall performance of the organization 
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depends on proper management of the three levels, which fall within the jurisdiction of top, middle 

and lower management. 

Statement of the Problem 

Abor & Quartey (2010) notes that SMES’s are largely driven by entrepreneurial skills. A lack of 

effective management through processes impacts on an SMES’s ability to grow and could lead to 

the ultimate failure of a business. An entrepreneur’s core strengths and skills are the paramount 

factors that determine the success of a business venture.  SMES’s are opened every year and only 

80% make it through the first year of operation, 66% make it through the 2nd year, 50% manage 

the fifth year and only 30% make it to the 10th year (USA Bureau of Labor Statistics, 2017). The 

Kenyan environment presents an alarming situation where 400,000 SMES’s fail every year without 

making it to the first anniversary, 2.2 million SMES’s have been closed in between 2011 and 2016 

due to operational challenges in costs, financing, and management and a lack of innovation. 

Previous studies have been done assessing factors influencing performance of SMEs in general for 

example Kinyua (2014), did a study on Factors Affecting the Performance of Small and Medium 

Enterprises in the Jua kali sector in Nakuru Town, Kenya. There are no studies evaluating the 

influence of entrepreneurial skills and innovation on performance of small and medium enterprises 

(SMES). 

General Objective 

The main objective was to assess the influence of entrepreneurial skills and innovation on 

performance of small and medium enterprises (SMES). Specific objectives were to; examine the 

influence of business entrepreneurial skills on performance of small and medium enterprises 

(SMES) and determine the influence of innovationon performance of small and medium 

enterprises (SMES)  

Significance of the Study 

This study will be significant in enabling policy makers to analyze major factors contributing to 

the performance of SMEs in order to put in place the right support structures to enable the survival 

of this industry which is critical to the success of any economy especially in developing countries. 

This study will also be resourceful in providing information for development agencies and 

researchers who may use it in educating, equipping and training entrepreneurs and executive 

management teams in companies to give room for the growth of this sector. Entrepreneurs and 

SMES managers will also benefit significantly from this study which they can use as a tool to 

improve on their practices and make it possible for them to excel in their small and medium 

business ventures. 

The government of Kenya can use the findings for the research to assist in policy formulation and 

development of a framework for performance of small and medium enterprises (SMEs). Policy-

makers will use the knowledge and data to adjust or strengthen the position in businesses policy 

formulation. 

Scope of the Study 
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The main purpose of this research was to assess the influence of business entrepreneurial skills 

and innovation on performance of small and medium enterprises (SMEs). It focused on the 

business entrepreneurial skills and innovation as the specific objectives. 

Literature Review 

Schumpeter Theory of Innovation 

According to Schumpeter (1935) Innovation is a specific process that is distinct from the 

combinations commonly carried out in the production process. In fact, although production is 

nothing other than a particular combination of productive forces, defined as coefficients of 

production or functions of production, inlinking input and output, innovation must be put into 

focus. 

Schumpeter’s theory therefore states that whenever an economy or a sector of an economy adapts 

itself to a change in its data in the way that traditional theory describes, the economy or an industry 

or some firms in an industry do something else, something that is outside of the range of existing 

practice. It specifies that innovation could occur from within itself and not as a response to an 

event. He therefore further states that, if at a given moment, the same quantity of a good or a 

product costs less than previously or if the cost of productive factors has not decreased, that means 

that innovation has occurred. 

Empirical Studies 

Schumpeter (1935) argued that a business without innovation and entrepreneurship cannot stand 

the test of time. This concept has been proven by several studies which have shown a positive 

relationship between innovation and the performance of SMEs. Several scholars have noted this 

import and have come with varied conclusions on this relationship.The survival of the business is 

also dependent on how innovative the business is (Polevoi, 2003). He found out that the businesses 

that come up with new products are able to weather the storm of change in the customer tastes and 

preferences. This helps in the performance and the growth of the business and this makes it survive. 

Innovation and skills are strongly related to the performance of SMEs. A study by (Ruth, 2011) 

found a strong correlation between the two elements.  Kiraka, (2013) also did a study on Innovation 

and Small, Micro and Medium Enterprises in Kenya and he found out the growth was more 

significant in those SMEs that embraced innovation and came up with new ideas. He, however 

noted that not all innovative activities were successful. Some faced rejection from the markets 

where consumers maintained status quo and were always afraid to try new products and hence 

stuck to what they already believed in. Therefore convincing them to purchase the improved 

product or service was a serious challenge. 

Performance of Small and Medium Enterprises (SMEs) 

According to Sebikari (2014), SMEs performance can be measured objectively by return on 

investment, market share, profitability and sales growth. Objective values are measured using 

collected quantitative data. According to Kithae, Gakure, and Munyao (2017), the employment 

trend of the small enterprises sector in Kenya between 2014 and 2016 was noticeable. The total 
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employment was estimated at 6.4 million persons, and which was almost entirely attributed to the 

increase in employment in SMEs. 

Brem, Kreusel, and Neusser (2011) indicated that as SMEs resources increase, so may their 

investment expectations, leading to an increase in demand for products, services and labour. From 

resource-based perspective, SMEs performance can be evaluated by their profitability, turnover, 

and market share and job creation being measured by number of employees. 

Performance measures may be in terms of profit, growth in sales, stake holderssatisfaction, 

competitive position and success in launching new products. Factors determining the performance 

of SMES include entrepreneur education, raw materials, entrepreneur competencies, technology. 

According to Sarwoko, Surachman, Armanu, and Hadiwidjojo (2013), performance of SMEs is 

determined by the characteristics of the owner. The overall entrepreneurial competencies are 

attributes of the entrepreneurship which include attitudes, beliefs, knowledge, skills, abilities, 

personality, and behaviour which is directed to achieve success. SMEs performance will be 

influenced by the skill and the ability. 

Research Methodology 

Research Design 

Descriptive research design was used for this research. It involves the use of relative variables and 

scientific methods to describe and analyze behavior. The intention of the researcher is purely to 

observe and describe the subject being studied without exerting any form of influence on the 

subjects. This study was descriptive in nature and involved quantitative analysis of data. 

Data Analysis  

The secondary data collected was analyzed using descriptive statistics and quantitatively. The data 

was presented through report writing. 

Results and Findings 

The study established that there is a significant relationship between entrepreneurial skills, 

innovation and financial performance of SMEs. From the research, for SMEs to remain they have 

to introduce new products/services. Besides, the introduction of new product/service, 

technological newness in product and product/service differentiation (improve old products/ 

services to compliment customers’ needs) has resulted in positive influence on the financial 

performance of SMEs. 

The study found out that there is a positive significant relationship between process innovation 

and financial performance of SMEs as SMEs have developed and implemented new business 

methods and services which have improved production and delivery of services of most SMEs. 

The SMEs have applied entrepreneurial skills, new technology and new combination of materials 

in production which have enhanced process innovation which has resulted in improved the 

performance of the SMEs. This can be seen from the research that improved business processes 

and introduction of superior materials was worthwhile for SMEs in order to maintain sustainable 

competitiveness.  



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

329 
 

The study established that SMEs who implemented market innovation and entrepreneurial skills 

got a boost of increased sales resulting in high revenues. The study also established that SMEs 

should respond to customer complaints in time, introduce new market approaches (online 

marketing) and offer special delivery packages. This has significantly influenced the relationship 

between market innovation and financial performance of SMEs. 

Summary of Findings, Conclusion and Recommendations 

Summary of findings 

Entrepreneurial skills and product/service innovation affect financial performance of SMEs as the 

introduction of new product/service, technological newness in product and product/service 

differentiation has influenced financial performance of SMEs. In comparison with competitors, 

the enterprises have introduced more innovative products and services.  

Entrepreneurial skills and process innovation affects financial performance among SMEs 

consequently SMEs have developed and implemented new business methods and services which 

have improved production and delivery of services of most SMEs.  

The SMEs have applied new technology and new combination of materials in production which 

have enhanced process innovation which in turn has improved the performance of the SMEs. 

Market innovation from the research has significant implication on financial performance of 

SMEs. Indeed most SMEs have managed to deliver special products flexibly according to 

customers’ orders and that the application of online transaction, innovative marketing and 

promotion campaigns to find new markets has a positive significant implication on financial 

performance of SMEs. 

Conclusions 

Entrepreneurial skills and product/service innovation affect financial performance of SMEs as the 

introduction of new product/service, technological newness in product and product/service 

differentiation has influenced financial performance of SMEs. In comparison with competitors, 

the enterprises have introduced more innovative products and services.  

Process innovation affects financial performance among SMEs consequently SMEs have 

developed and implemented new business methods and services which have improved production 

and delivery of services of most SMEs.  

The SMEs have applied new technology and new combination of materials in production which 

have enhanced process innovation which in turn has improved the performance of the SMEs.  

Market innovation from the research has significant implication on financial performance of 

SMEs.  

Indeed most SMEs have managed to deliver special products flexibly according to customers’ 

orders and that the application of online transaction, innovative marketing and promotion 

campaigns to find new markets has a positive significant implication on financial performance of 

SMEs. 
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Recommendations  

In order for the SMEs to successfully achieve high product and service innovation both the 

government and enterprise management need to create a business environment conducive for 

entrepreneurship and enterprise creation in which innovative firms have scope to expand their 

product innovation.  There is also need for the government to develop and implement a broad range 

of mutually reinforcing and supportive policies that promote best practice policies which support 

company innovation such as those affecting patent, labour markets, taxes, competition, financial 

markets and business registration laws.  They should also support the emergence and maintenance 

of innovative business through spinouts or collaborative development, promoting product 

development partnerships and attracting similar actors to come forward for creating a positive 

ambiance for product and service innovation, while at the same time improving the availability of 

market information and strengthening co-operation among firms, for instance in the fields of 

market intelligence, design and branding. 

There is need for the government to enhance SMEs awareness and knowledge of all elements of 

the intellectual property system through greater interaction between intellectual property offices, 

SMEs support institutions, and business associations, national and regional governments. These 

elements include patents, trademarks, industrial designs, utility models, trade secrets, copyright 

and related rights, plant varieties and non-original databases. Strengthen the integration of 

intellectual property issues in programmes and policy initiatives aimed at fostering innovation in 

SMEs.  

In terms of improving process innovation, SMEs need to focus on improving their core 

competences. Furthermore, they need to cooperate with external partners to recompense for other 

competences and resources, especially in case of new product development.  

SMEs need to pursue market innovation strategies that focus on product customization and 

customer intimacy in delivering their products and services while at the same time cultivating 

relationships with a small number of captive customers. This market intimacy will help SMEs 

make up for lack of resources for market intelligence as the customers will be able to offer them 

information on their current need and any changes in market competition. 
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Abstract 

Communication technology exists to connect, inform, entertain and marketing. Developments in 

communication technology force people to think differently about how they disclose information. 

A telephone call or a few clicks make any kind of message worldwide news. These results from 

the fact that with cell phones, tablets and laptops, communication has become extremely portable 

and even intrusive into people’s daily lives since everybody can communicate at almost any time 

and from anywhere. The most commonly used type of communication technology is radio, 

television and the internet. This offers both positive developments and downsides. A people’s 

culture impacts greatly on the language used in communication technology .Males and females 

differ in the way they speak, reason, feel and act. This is also notable in the topics they share, what 

they wish to achieve by making posts and how they communicate. This study focuses on how 

culture affects the language used in communication technology. Identify the most commonly used 

forms of communication technology. The study used both qualitative and quantitative approach. 

The objectives of this study were designed to answer the questions of whether culture changes 

language used in communication technology, how different cultures affect the language used in 

communication technology. The different cultures and their varied effects on the language used in 

communication technology by the university students. Purposive sampling will be used to get the 

respondents. Qualitative and quantitative methods were used to analyze the data. The Uses and 

Gratification Theory by Blumler and Katz was used to inform this study. The findings of the study 

will be used to create awareness and encourage society to embrace the dynamism in language and 

be able to communicate adequately in varied situations. 

Key words: culture, communication, language, social media, effect, technology. 

Introduction 

A people’s culture impacts greatly on the language used in communication technology.  

Communication technology, including traditional and digital means like mobile phones or the Web, 

need specialists for their appropriate working in a world that depends on remaining connected for 

commercial, academic and social purposes Communication technology impacts society by making 

the interchange of ideas and information more effective. Communication technologies include the 

Internet, multimedia, e-mail, telephone and other sound-based and video-based communication 

means. Communication is the process of sharing information/ideas among two or more people 

mailto:fmmbwanga@mksu.ac.ke


Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

333 
 

through a certain sign, symbol or behaviour. The communication process involves a message 

moving from the initiation stage to the feedback stage; thus, initiator of the message encodes only 

what is relevant and meaningful to the target audience. The receiver on the other hand knows what 

the sender wants him to know effectively.  

Communication is the process of sharing information/ideas among two or more people through a 

certain sign, symbol or behaviour. The communication process involves a message moving from 

the initiation stage to the feedback stage; thus, initiator of the message encodes only what is 

relevant and meaningful to the target audience. The receiver on the other hand knows what the 

sender wants him to know effectively.  

Culture is, basically, a set of shared values that a group of people holds. Such values affect how 

you think and act and, more importantly, the kind of criteria by which you judge others. Every 

culture has rules that its members take for granted. While some of culture’s knowledge, rules, 

beliefs, values and anxieties are taught explicitly, most is absorbed subconsciously. However, 

generalizations are valid to the extent that they provide clues on what you will most likely 

encounter – and how those differences impact communication. Every aspect of communication 

among university students is influenced by cultural differences. Even the choice of medium used 

to communicate may have cultural overtones.  

Literature Review 

A survey conducted by Pew Research Center (Smith A. & Anderson M., 2018) of U.S.A. adults 

on usage of social media landscape in early 2018 noted that there are long-standing trends and 

emerging narratives among social media consumers. The summary of their findings was shown as 

below:  

 



Machakos University Journal of Science and Technology, ISSN2707-6741 Vol. 2, Issue 2, June 
2020 

 

334 
 

Table 1: Adapted from Pew Research Center 

  

 

Table 2 Adapted from Pew Research Center 
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Table 3 Adapted from Pew Research Center 

 

 

Table 4 Adapted from Pew Research Center 
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The communication technology has transformed all aspects of human life since it became globally 

available to the society. This transformation is evidenced by the rising number of digital users 

globally. According to the Computer Industry Almanac (2009), the total number of internet users 

exceeded one billion in 2005. Communication technology has been accepted by academic 

institutions as a powerful means of information transmission and to strengthen research and 

academic work. Luambano and Nawe (2004:16– 19) noted that the communication technology has 

become a vital component of academic institutions as it plays a pivotal role in meeting the 

information needs of these institutions. They sum up the importance and benefits of the 

communication technology as:  

 It increases access to information all over the world. 

 It provides scholars and academic institutions with an avenue to disseminate information 

to a wider audience worldwide. 

 It enables scholars and students at different locations on the globe to exchange ideas on 

various fields of study. 

 It has enabled the growth of distant learning, both within nations and across international 

borders. 

 It provides students and lecturers with a communication system that they can use to 

communicate with each other irrespective of distance. 

Several other scholars have looked at the advancement of communication technology but very 

little has been done on language has been affected by culture in these communication technologies, 

which has necessitated this study. 

Research Objectives 

The objectives of this study were: 

• To establish whether culture changed the language used in communication technology by 

university students. 

• Identify the most commonly used forms of communication technology by university 

students. 

• How different cultures affect the language used in communication technology by university 

students.  

• The different cultures and their varied effects on the language used in communication 

technology by the university students. 

 

Methodology 

The study was carried out amongst University students from Machakos University and Moi 

University who were recruited using a non-probability sample via Telegram, WhatsApp and email. 

The research instrument targeted the respondents' use of technology, their habits, their perceptions 
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of face-to-face communication in the presence of technology, engagement both face to face and 

screen to screen, language used, which would help better answer the question of whether culture 

had an effect on language used in communication technology. 

Field observations were conducted at three highly populated areas on both campuses, including 

dining hall, around lecture halls, and recreation areas. 

These observations were conducted during heavy foot-traffic times, including in-between lectures 

and during meal times, when students would most likely be present and interacting with others. 

A variety of different interactions between other students and technology were recorded, including 

those texting, chatting or talking on the phone, those browsing or googling on their tablets/laptops, 

those interacting with others, and those who did not have contact with devices.  

Results and Discusssions 

95% 0f the respondents felt that the invention of new gadgets such as mobile phones, laptops and 

tablets has made communication easier and attractive while 87% noted that the culture and 

language used in the gadgets has easily been adopted by the students. This includes the adoption 

of the vocabulary therein and modelling a lot of the behaviour commonly depicted. 76% of the 

respondents reported that an embrace of traditional formal language was looked at as being 

backward, primitive and archaic. 93% of the respondents were of the opinion that the 

communication technology had evidently robbed the respondents of etiquette, pleasant and 

respectful language in their communication since they greatly embraced the culture portrayed in 

the technology commonly used. Examples given included use of disrespectful language among 

themselves and when talking to elders which is borrowed from the language commonly used in 

social media, movies and other forms of communication technology. 78% of the respondents 

argued that the different cultural backgrounds of the university students had made it impossible 

for them to collectively espouse the norms of each of the different cultures in as far as language 

was concerned . This left them with the option of embracing the language commonly used in the 

technology. They therefore were more comfortable using the non-standard language and 

vocabulary commonly used in communication technology. Social media for instance propagated 

the great use of Sheng, English, slang and even coined vocabulary among the students both in 

social and academic interactions. This has influenced their communication to a great extent. 58% 

of the respondents felt that the liberal culture of the youths has systematically eroded the respect 

that the youths once had as they talked to the elders. The short forms of language used in 

communication technology   rob it of the necessary polite and respectful words and sentences. 

Formal language has tended to be pushed back and in its place the jargon used in communication 

technology which does not adhere to grammatical rules has taken its place. However, 48% of the 

respondents felt that individuals from cultures that had sound morals used civil language when 

using communication technology. 
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Finding Percentage 

Invention of new gadgets such as mobile phones, laptops and tablets has 

made communication easier and attractive 

95% 

The culture and language used in the gadgets has easily been adopted by 

the students 

87% 

An embrace of traditional formal language was looked at as being 

backward, primitive and archaic 

76% 

The communication technology had evidently robbed the respondents of 

etiquette, pleasant and respectful language in their communication since 

they greatly embraced the culture portrayed in the technology commonly 

used.   

93% 

The different cultural backgrounds of the university students had made it 

impossible for them to collectively espouse the norms of each of the 

different cultures in as far as language was concerned 

78% 

Respondents felt that individuals from cultures that had sound morals used 

civil language when using communication technology. 

48% 

Extent of culture effect on language use in social media among 
university students

Ethnicity Gender Religious affiliation

Affluent vs less endowed Socialization-extend of adherence Social class

Age
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Respondents felt that the liberal culture of the youths has systematically 

eroded the respect that the youths once had as they talked to the elders. The 

short forms of language used in communication technology   rob it of the 

necessary polite and respectful words and sentences. Formal language has 

tended to be pushed back and in its place the jargon used in communication 

technology which does not adhere to grammatical rules has taken its place. 

58% 

The most commonly used forms of communication technology included: 

• Cellular systems such as mobile phones, tablets , laptops, 

• Wireless networks such as internet, Skype , YouTube 

• Most students used mobile phones on which they engaged on WhatsApp, Short-Message-

Service (SMS), Twitter, Facebook, Telegram, Instagram, making phone calls, Skype, 

YouTube, LinkedIn, Pinterest, SnapChat, e-Mail. 

 

Social media Percentage 

WhatsApp 97% 

Short-term age-old Ice (SMS) 86% 

Twitter 41% 

Facebook 93% 

Telegram 52% 

Instagram 68% 

Phone calls 95% 

Skype 8% 

SnapChat 35% 

YouTube 84% 
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LinkedIn 17% 

Pinterest 23% 

Email 93% 

 

• They also used Laptops and tablets to access internet. 

• Notable cultures included : (Ethnicity, Affluent vs less endowed and Socialization-extend 

of adherence to social class, age, gender and religious affiliation) 

• Over 76% of the students identified with a given religion. The participants from religious 

background used more religious vocabulary like God, bless. The non-religious use curse 

words. 

• Students from the urban cultures relied heavily on electronic technology and emphasized 

written messages over oral or face-to-face communication.  

•  The different cultures had varied effects on the language used in communication 

technology by the university students. There was radical shortening of words and 

increasing use of symbol and shortcuts, with little or no adherence to traditional 

grammatical rules in the language used. 

• Standard English and Kiswahili language was no longer adhered to. 

• Sheng was widely used since it was common among university students. 

• Spelling mistakes were no longer a hindrance in communication language used. 

• The language used was specific for the different cultures i.e. rural vs. urban depicted 

various forms of sheng depending on their towns and regions. This can be summarized in 

the table below:  

 

Standard language Social media language 

By the way Btw 

Family Fam 

Love Luv 

Come Kam 
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Facebook Fb 

Direct message DM 

Oh my God OMG 

Laughing out loudly Lol 

I don’t know Idk 

Police po po 

Shaking my head SMH 

Awesome/ cool Lit 

Conclusion and Recommendations 

From the study it was evident that culture had a great effect on the language used in communication 

technology by university students. The varied cultures dictated the type of language used in the 

communication technology. Some cultures impacted negatively on the language used in the 

technology. There is need to create awareness on the dynamism of language due to culture 

influence for adequate communication among individuals in varied situations. The most 

commonly used forms of communication technology were internet, multimedia, e-mail, telephone 

and other sound-based and video-based communication technology. Social media was noted to be 

widely used in both social and academic circles. Therefore, policies that govern language used in 

these communication technologies should be put in place to avoid miscommunication.  

The different cultures impacted on the type of vocabulary used, sentence structures, contracted 

forms and the peer clusters among the students. It is therefore necessary to have rules in place to 

ensure acceptable formation of the new vocabulary and sentence structures. The study revealed 

that the evident cultures included: ethnicity, affluent vs less endowed and socialization-extend of 

adherence to social class, age, gender and religious affiliation. These cultures had specific 

language used among them especially in terms of register. There should be a standard pool of 

vocabulary from the various cultures to create effective communication among the university 

students. 
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