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ABSTRACT 
In spite of the huge efforts and investments in the installation of domestic biogas projects to alleviate 
many pressing problems in developing countries, such as rural energy shortages, low agricultural 
productivity, and poor public health, the implementation of such projects has not been successful as 
intended.  The purpose of this study was  to explore the underlying determinants hindering successful 
implementation of these projects in Kenya Further, the study sought to determine the effects of „project 
management skills, technological factors, Financial  resources and government policy‟ on the 
implementation of domestic biogas projects in Githunguri sub-county of Kiambu. This study used 
descriptive research design and both qualitative and quantitative methods in the analysis and data 
presentation. The target population for this study was 600 biogas users and 60 biogas contractors. This 
study used a stratified random sampling to select 10% of the target population. The sample size of this 
study was therefore 66 respondents. Structured questionnaires were used in this study to collect data. 
Qualitative data was analysed by use of content analysis presented in a prose form. On the other hand, 
Quantitative data was analysed by use of Statistical Package for Social Sciences (SPSS) version 21. 
Further, a multiple regression analysis was used to establish the relationship between the dependent and 
the independent variables. The study also used T-test analysis of variance and F-test to test the 
relationship of the variables. The study found out that all the independent variables influenced the 
dependent variable positively and financial resources was the most significant factor followed by 
technological factors, project management skills and government policy at influence successful 
implementation of domestic biogas projects in Githunguri sub-county. The study recommends that 
improvement in use of financial resources can enhance implementation of domestic biogas projects in 
Kenya 
Keywords: biogas projects, project management skills, government policy 

 

INTRODUCTION 
Kenya‟s long-term development blueprint, Vision 2030, aims at creating a “globally competitive and 
prosperous country with a high quality of life by 2030. Vision 2030 therefore aims at guiding the country 
towards meeting the Millennium Development Goals (MDGs) by 2015 and beyond, transforming Kenya 
into “a newly industrialized, middle-income country.”   One of the most important organizational 
developments in recent years has been the significant growth in project work across different sectors and 
industries (Maylor et. al 2006).  
The international Energy Agency (2012), estimates that if there is no major policy action and increased 
investment in the electricity sector, about 650 million Africans will be living without electricity by 2030, 
compared with 500 million today. Biogas can help to meet the energy needs of sub-Saharan Africa, which 
is 70% rural according to UN- World water assessment program. This is only region of the world which 
the total number of people without access to electricity is rising (UNEP, 2012). 
Biogas technology (BGT) can alleviate many pressing problems in developing countries, such as rural 
energy shortages, low agricultural productivity, and poor public health (GTZ, 2010). Despite this 
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potential and heightened interest of many developing countries and funding agencies in the technology, 
BGT has not been implemented widely or rapidly, except possibly in China (Stuckey, 2006).Biogas is an 
energy technology that has the potential to counteract many adverse social, economic, health and 
environmental impacts (Wachera, 2014). The use of biogas projects as an energy source has proven itself 
to be an important strategy in solving the problems of energy usage in rural areas of developing countries 
(SNV, 2007).An estimated 2.5 billion people, in developing countries rely heavily on biomass, such as 
fuel wood, charcoal, agricultural wastes and animal dung, to meet their energy needs for cooking. Small 
scale biogas digesters have a great potential to contribute to sustainable development by providing variety 
of socio-economic benefits( Mshandte & Parawira, 2009), including diversification of energy supply, 
enhance regional and rural opportunities, and creation of a domestic industry and employment 
opportunities(Rio & Burguillo, 2008) 
The problems affecting domestic biogas projects include the prohibitive initial investment cost (Karekezi, 
2002) and availability of materials for construction of bio-digesters that will not leak gases or materials. 
The use of fuel produced and digested products must be socially acceptable to the rural community if the 
digesters have to be adopted (Fox, 1993). Political measures may be needed to encourage adoption, 
including training and capacity building programs, flexible financing mechanisms and dissemination 
strategies (Karekezi, 2002; Greben and Oelofse, 2009) 
According to International Energy Agency (2008), the current global trends in energy supply and 
consumption are patently unsustainable. To alleviate these challenges reducing dependence on oil and 
biomass has become one of the priority issues for most countries around the world. So far, bio fuels are 
the most rapidly expanding and widely used types of renewable household fuel, although they still 
accounted for only 1.5% of the total household fuel demand in 2006 (IEA,2008). 
Unlike other renewable fuels such as biodiesel and biothenal, a biogas production is relatively simple and 
operates under any condition and is not monopolistic (Gijzen, 2002). Dung is a potential substrate for 
biogas production, seen only as a floor polish and fertilizer in the garden for hundreds of years. Biogas for 
rural energy is sustainable, affordable and has no negative effect on people‟s health or environment, if 
handled properly (Green et al., 2002; Hall, D.O & Moss 2003).There are currently more than 30 million 
house hold digesters in China, followed by India with over 4 million, 1.2 million in Nepal and 60,000 in 
Bangladesh (Jiang, 2011; Thian Thu, 2012 & Austin, 2012). China has increased its investments in biogas 
infrastructure very rapidly and by 2020, 80 million household in China are expected to have biogas 
digesters serving more than 300 million people (NDRC, 2007).  
According to (EPA, 2011),In America, 162 farm scale plants were in operation by 2010, providing energy 
for 41,000 homes; in addition 17 plants were operating in Canada. At the end of 2011, the number of 
small scale digesters was more than 4,000 in Germany, 350 in Australia, 72 in Switzerland, 65 in UK 
followed by Denmark with 20 community type and 35 farm scale plants and Sweden had 12 plants 
(Wilkinson, 2011). 
Over the last fifty years, biogas technology in Kenya has been promoted by national and international 
organizations and they, together with trained Kenyan technicians have built hundreds of biogas digesters 
in the country (AKUT, 2011). However, earlier evaluations have showed that, unfortunately, a high 
proportion of digesters (53%) appear to operate below capacity, or are dormant or in disuse after 
construction because of management, technical, social-cultural and economic problems (GTZ, 2009). 
The country is facing a number of challenges related to successful implementation of biogas projects. In 
the Kenyan rural areas; about 4% of the rural populations have access to electricity. The scattered nature 
of human settlements further escalates distribution costs and reduces accessibility (KEREA, 2012). 
Majority of Kenyans live in rural areas where biomass remains the leading source of energy that is 55 % 
(GOK, 2009). However, the potential of biomass has not been effectively utilized in the provision of 
modern energy for transforming wastes from agricultural production and processing into locally produced 
modern energy (GTZ/MoE, 2010). 
Uptake of biogas technology in Kenya has remained very low due to high capital costs for not only the 
plant, but also for the modified burners and lighting accessories (IIED, 2017). Inadequate maintenance 
and management support services required have further impeded uptake because plants are prone to 
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cracking and leaking yet their operations require that they be air and water-tight. Lack of adequate water 
supplies has also been an impediment. Despite these constraints, the potential is enormous (Gok, 2013). 

Statement of the Problem  
The biogas technology in Kenya is witnessing a slow uptake despite of its significance and potential 
contribution in the economic activity in all sectors of the economy. The sector plays a very major role in 
the country„s economic development through its contribution to energy, agriculture, environmental 
protection, gross domestic product (GDP) and creation of employment (GTZ, 2010). However the 
implementation of Biogas technology sector is not to expectations (UNDP, 2010). In 2010, it was 
reported that the SNV, spent Kes. 200 million to set up 8,000 plants in Kenya. The initiative targeted 
small scale farmers practising Zero grazing. Similar projects are being implemented in Ethiopia, Senegal, 
Burkina Faso and Tanzania. There are other similar initiatives such as Biogas for Better Life, which is at 
various stages of Biogas development in Africa countries. While there are few documented successful 
small-scale biogas plants in the rural areas of Africa, BGT has not yet been successfully adopted as either 
an energy or economic strategy in Africa (Biogas For Better Life, 2009). In Africa compared to Asia, 
BGT dissemination has been relatively unsuccessful. Njoroge(2002) attributes the non-progressiveness of 
most biogas programmes in Africa to; failure by African Governments to support biogas technology 
through a focused energy policy, poor design and construction of digesters, wrong operations & lack of 
maintenance by users, poor dissemination strategies and lack of monitoring & follow ups by 
promoters.According to Mwirigi et al., (2012), the  domestic biogas projects is bound to fail due 
implementation challenges. This according to GTZ, (2010), can result to losses of over 10.56%. There is, 
therefore, a need to address the unpredictability of the successful implementation of biogas projects in 
terms of delivery time, cost and to the standard of quality expected. While several studies (Mwirgi, 2013: 
Lockwood,2012;Wanjiru,2013, Nyandika,2014) have been done focusing on different aspects of project 
completions and further appreciating the crisis in every project in terms of completion and 
implementation, all empirical evidences are in short of the actual determinants that influences the 
implementation itself. Hence this study seeks to fill this gap by   examining the determinants of successful 
implementation of biogas projects in Kenya.  

Objectives of the study  
The general objective of the study was to find out the determinants of successful implementation of 
domestic biogas projects in Kenya. 
The specific objectives of the study were to; 

i. Determine the effect of financial resources on successful implementation of domestic biogas 
projects in Kenya 

ii. Identify the effect of project management skills on successful implementation of domestic biogas 
projects in Kenya. 

iii. Establish the effect of technological factors on successful implementation of domestic biogas 
projects in Kenya. 

iv. Examine the effect of government policy on successful implementation of domestic biogas 
projects in Kenya. 

Research Questions 
The research was guided by the following research questions; 

i. Do financial resources affect successful implementation of domestic biogas projects in Kenya? 
ii. How do project management skills affect successful implementation of domestic biogas projects 

in Kenya? 
iii. To what extent do technological factors affect successful implementation of domestic biogas 

projects in Kenya? 
iv. Does government policy affect successful implementation of domestic biogas projects in Kenya? 

Theoretical Review  
Stewardship theory 
In stewardship theory, the top management of the organizations are regarded as the stewards of the 
projects assets and liabilities and are expected to act in the best interest of the stakeholders (Mallin, 2007). 
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He further observes that the stewards must take fiduciary position. Stewardship theory relates to the 
board‟s task of providing support and advice to management (Davis, 1993).The theory has its roots in 
psychology and sociology. Abdulla and Valentine (2009), note that stewards are organizations managers 
and leaders working for the interest of shareholders. The stewards protect and make profits for 
shareholders and are satisfied and motivated when organizational success is attained. The theory 
emphasizes that effective control held by professional managers empowers them to maximize firm 
performance and corporate profits. In this study, the theory is applicable and supports the variables of 
technical factors and project management skills in the management of domestic biogas projects in Kenya. 
The project managers, contractors and technicians assist their clients (users) as good stewards to install 
these projects but they don‟t turn up to help them when these projects get technical challenges which lead 
to non- functional biogas plants (Mwirigi, 2010). 
Sustainability Theory 
Sustainability theory means a capacity to maintain some entity, outcome or process overtime (Jenkins, 
2004). In general, sustainability refers to the property of being sustainable. This theory is applicable to the 
operations of domestic biogas projects in Kenya as their sustainability may improve their survival rate. 
According to Rosenbaum, (1993), sustainability means using methods, systems and materials that won‟t 
deplete resources or harm natural cycles. The long term health of a nation depends on the sustainability of 
development projects that operate in the country (Amrule, 2013).Within the development community, the 
notion of sustainability came to be applied to financial resources, including project funds, indicating that 
projects and donor support are not limitless and must be used efficiently in ways that local actors support 
so that benefit flows are sustained (USAID, 2005). In this study, since domestic biogas projects 
implemented need to be sustainable in the long run, to sustain human desire for energy for cooking and 
lighting at the household level, the effects of climatic change and physical environment will be controlled 
as it will curb deforestation thus protection and conservation of the environment by providing adequate 
government policies on biogas technology in Kenya (MoE/GTZ, 2010). The sustainability theory 
instigated the second research objective: To establish the effect of technological factors on successful 
implementation of domestic biogas projects in Kenya. 
Program Evaluation theory 

Rossi (2004) describes program theory as consisting of the organizational plan which deals with how to 
garner, configure, and deploy resources, and how to organize program activities so that the intended 
service system is developed and maintained. The theory is further defined by (Donaldson, 2001) as 
process through which program components are presumed to affect outcomes and the conditions under 
which these processes are believed to operate. Program theory guides an evaluation by identifying key 
program elements and articulating how these elements are expected to relate to each other (Yin, 2004). 
This will help save program designers and evaluator‟s time and resources, Donaldson (2001). Theory 
based evaluations therefore enable the evaluator to tell why and how the programme is working, Weiss, 
(2004). 
In implementation of the domestic biogas projects, it requires the project managers to acquire the project 
management and financial skills such as monitoring and evaluation skills of such projects. Monitoring 
tracks and documents resources used throughout the implementation of the project, Passia, (2004) while 
Evaluation assesses the  effectiveness in achieving its goals and in determining the relevance and 
successful implementation of the ongoing project, McCoy, (2005). The above theory instigated the third 
research objective: To determine the effect of financial resources on successful implementation of 
domestic biogas projects in Kenya. 
Decentralization Theory 

Decentralization is a process of sharing power between the central government on one hand, and the 
regional and local governments on the other such that the central government transfers power, functions, 
policies, competencies, and means to the regional and local governments at the grassroots. In establishing 
the interconnection between participatory governance and decentralization, Kokor (2001) notes that local 
governance: [S]ought to establish participatory democracy in which the citizens of a locality act directly 
in the process of both local governance by coming up with sound policies and development. The central 
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theme and driving force of decentralization are: to create opportunity for the majority of rural 
communities, in the villages and towns to take part in collective decision making and gain access to 
political and administrative authority; Promote local sustainable development by establishing community 
projects with the involvement of the locals to improve living conditions in the country (Bonye et al, 
2013). 
In this study, since transfer of responsibilities and functions after the exit of the implementers and donors 
of the projects to the communities helps in decision making and administration of the projects at the 
grassroots, successfully implemented projects can only be achieved if the functions and authorities are 
being devolved to communities as they are the main beneficiaries. Thus, the study seeks to establish the 
technical resources, project management skills and rural renewable energy policies spelt out and 
accommodate domestic biogas users to enhance the performance and sustainability of such projects. 
Further, it will seek to unearth factors that hinder these domestic biogas projects from being sustainable. 
The above theory instigated the fourth research objective: To examine the effect of government policy on 
successful implementation of domestic biogas projects in Kenya. 

Conceptual framework 
Mugenda and Mugenda (2003) defines conceptual framework as a hypothesized model identifying the 
concepts under the study and their relationships. It‟s a diagrammatical representation that shows the 
relationship between independent variables (project management skills, technological factors, financial 
resources and government policy) and dependent variable (successful implementation of domestic biogas 
projects) in the study. The figure 1 below shows the conceptual framework for the study; 

  

 

 

 

 

 

 

 

 

Independent variables                                                                                 Dependent variable  

Figure 1: Conceptual framework for the study 
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RESEARCH METHODOLOGY 
The study adopted a descriptive research design. The researcher adopted it for the study to assess the 
determinants of successful implementation of domestic biogas projects in Kenya, with a view to offer 
solutions.  he target population constituted the 600 domestic biogas projects (GTZ/MoE, 2014)  
represented by biogas users and 60 contractors drawn from MoE & MOALF in Kiambu County involved 
in the implementation of the projects in the study area according to the records available drawn from MoE 
& MOALF(2014). 
A proportionate sample size of approximate 60 respondents of biogas users which is 10% of the target 
population was selected using stratified random sampling technique and 6 government officers being 10% 
of the population was selected using purpose sampling 

Table 1. Target population and Sample size  

Respondents Target 

population 

Sample Size %             Designated Sample size  

Biogas contractors 60 10 6 
Biogas users 600 10 60 

Total 660 10 66 

 
The study relied mainly on primary data. Structured questionnaires were used in this study to collect 
data.. The questionnaires comprised of both open ended and closed ended questions. The closed ended 
questions were used to limit the respondents to given variables in which the researcher was interested, 
while open ended questions were used in order to give the respondents room to express their views in a 
more pragmatic manner (Kothari, 2004). Out of 60 questionnaires administered to biogas users, 37 of 
them, that is 61.67% were dully filled and returned while 5 out of 6 of biogas contractors questionnaires 
representing 83.33%. Overall, out of 66 questionnaires distributed, 42 that is 63.64% response rate was 
achieved. 
The researcher selected a pilot of 6 from relevant experts to test the reliability and validity of the 
questionnaire. The rule of thumb is that 1% of the sample should constitute the pilot test (Creswell, 2003).  
The researcher used the most common internal consistency measure known as Cronbach‟s alpha(α  

Cronbach Alpha was established for every objective which formed a scale. The results show that 
project management skills had the highest reliability (α= 0.983), followed by financial resources 
(α=0.876), government policy (α=0.839), and technological resources (α=0.777). This illustrates that all 
the four variables were reliable as their reliability values exceeded the prescribed threshold of 0.7.This 
infers that the instrument was reliable as emphasized by Amin (2005). 
Content validity was used in this study. The content validity formula by Amin (2005) was used. The 
formula is; Content Validity Index = (No. of judges declaring item valid) / (Total no. of items). All the 
four variables were valid as their CVI values exceeded the prescribed threshold of 0.78.This infers that 
the instrument was reliable as emphasized by Amin (2005) as validity of test yielded an average index 
score of 78%. This implied the instrument was valid as emphasized by (Amin, 2005). 
Data was collected and analyzed by using both quantitative and qualitative methods with the help of 
statistical package of social sciences (SPSS) version 21 and excel. The findings were presented using 
frequency distribution tables and graphs. For further analysis on, the researcher adopted a multiple 
regression model for the study to establish the strength and direction of the relationship between the 
independent variables (Project management skills, financial resources, technological factors and 
government policy) and the dependent variable (successful implementation of domestic biogas projects in 
Kenya). This was done at 5% level of significance and 95% level of confidence. The multiple regression 
model is as follows:  

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + ε   
Where: Y= successful implementation of domestic biogas projects in Kenya, 
 β0= constant (coefficient of intercept); X1= Financial resources; X2= Project management skills;  
X3= Technological factors; X4= Government policy; ε = error term;  
β1……β4= regression coefficient of four variables.  
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RESULTS AND DISCUSSION 
Background Information 
Respondents’ experience in Biogas sector  

The research went further to find out on the length of service of the contractor in the sector. This 
information is shown in figure 2. 

 

Figure 2, Length of service in biogas sector 
From the findings in figure 2 most of the respondents (41.35%) had worked for 10 - 20 years, 24.55% for 
1 – 10 years, 18.55% for less than a year and 15.55% for 20 years and above. This implies that the 
respondents had worked for a relatively long period to give credible information about biogas sector in 
the study area. These findings correspond to those by Reagans, Argote and Brooks (2005) that individual 
experience, organizational experience and experience working together on a team each provide a distinct 
contribution to implementation and performance of projects. According to Enshassi, Mohamed & 
Abushaban (2008) availability of experienced personnel leads to successful implementation of projects in 
terms of quality, time and cost. This shows that work experience is an important factor in the successful 
implementation of domestic biogas projects in Kenya. 
Respondents’ Level of Formal Education 

The study sought to establish the respondents‟ level of education. The findings were as shown in figure 3. 

 
Figure 3. Respondents’ Level of Formal Education 
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From the results in figure 3, most of the respondents (56.55%) had acquired certificate/diploma level of 
education, 23.55% of the respondents stated to have acquired bachelors, 10% had acquired through hands 
skills on, 5.80% postgraduate level of education and 4.10% had O/A level of education. This is a clear 
indication that most of the respondents were literate and thus they were in a position to answer all the 
questions in this study. The findings agree with literature by Chaddad (2004) that high level of literacy is 
important which easily help in understanding and implementing projects. Abushaban (2008) found out 
that availability of personnel with high qualification lead to better implementation of projects in terms of 
quality, time, cost, productivity and safety. This implies that the level of education is an important factor 
in understanding and implementation of domestic biogas projects in Kenya.  

Type of biogas technology 

The study sought to establish the respondents‟ type of biogas technology installed. The findings 

were as shown in figure 3. 

 
Figure 4. Type of biogas technology 

From the results in figure 4, most of the respondents (44.00%) had installed fixed dome biogas plants, 
35% of the respondents stated to have installed floating drum type and 21% of the respondents cited to 
have installed tubular type of biogas systems. This is a clear indication that most of the respondents had 
installed different types which require different approaches during the implementation. The type of biogas 
technology influence implementation process. The findings are in line with GTZ (2010) that type of 
biogas technology adopted and implemented determines the implementation of its own procedures and 
processes which influence its implementation and performance in the long run in  terms of finish in time, 
within budget, cost and sustainability(Wanjiru, 2013). This implies that the type of technology is an 
important factor in understanding and implementation of domestic biogas projects in Kenya.  

Study Variables 
Financial Resources 
The first objective of the study was to establish the effect of financial resources on successful 
implementation of domestic biogas projects in Kenya.  
Financial resources and Implementation of domestic biogas projects 

The study sought to establish the extent to which the respondents agreed or disagreed with the aspects of 
financial resources influence implementation of domestic biogas projects in the study area. The responses 
were rated on a five point Likert scale where: 1 – Strongly agree  2 – Agree 3 –Neutral 4-Strongly 
Disagree and 5- Strongly agree. The mean was generated from SPSS version 21 and is as illustrated in 
Table 2.  
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Table  2.  Financial resources and Implementation of domestic biogas projects 

 
Statement 

S
tr

o
n

g
ly

 

a
g

r
e
e
 

A
g

r
e
e
 

N
e
u

tr
a

l 

D
is

a
g
re

e
  

S
tr

o
n

g
ly

 

D
is

a
g

re
e 

M
e
a

n
 

S
D

 

Investment cost 18 15 5 2 2 1.8 0.29 
Financing mechanisms 19 12 9 1 1 1.1 0.28 

Operation & maintenance 13 15 10 2 2 1.3 0.24 

 
From the results in table 4.6 above, respondents agreed that investment cost influence implementation of 
biogas by a mean of 1.8 while they strongly agreed that financing mechanisms influence implementation 
of domestic biogas projects by a mean of 1.1; that operation and maintenance cost influence 
implementation of domestic biogas projects by a mean of 1.3. The findings show that respondents 
strongly agreed that investment cost, financing mechanisms and operation and maintenance cost influence 
implementation of biogas projects in Githunguri sub-county. The findings corroborates with literature 
review by Habeeb, (2013) who cited that the ability to accurately forecast cost performance allows 
organizations or project teams to confidently allocate capital, reducing financial risk, possibly reducing 
the cost of capital Brignall and Modell (2000). According to Kamwana ( 2014), financial resources  is one 
of the most important project management activities needed to ensure your project is delivered within the 
cost expectations laid down by the project's definition (Cleland, 2009). Financial management like any 
form of control process is not about collecting and measuring how much cost you have expended on the 
project, and then simply looking at the budget and deciding what is left will 'obviously' finish the project 
(Bourne and Walker, 2003).Cost control success factors are based on good project control practices, 
which result in good cost and schedule outcomes thus success of the project Strogatz,(2003). Meeting 
requirements of financial evaluation of investment cost, financing mechanisms of the projects and 
operation and maintenance cost of a project are the key success factors for successful implementation of 
domestic biogas funded projects(GTZ,2010) This infers that these factors of financial resources influence 
implementation of domestic biogas in Githunguri sub-county. 

 Project Management Skills 
The second objective of the study was to establish the effect of project management skills on successful 
implementation of domestic biogas projects in Kenya.  
Project Management skills on Implementation of domestic biogas projects 

The study sought to establish the extent to which the respondents agreed or disagreed with the following 
aspects of project management skills influence on implementation of domestic biogas projects in the 
study area. The responses were rated on a five point Likert scale where: 1 – Strongly agree 2 – Agree 3 –
Neutral 4-Strongly Disagree and 5- Strongly agree. The mean was generated from SPSS version 21 and is 
as illustrated in Table 3.   

Table 3: Project Management skills on Implementation of domestic biogas projects  
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Decision making & problem 
solving skills 

21 19 10 11 2 1.6 
0.19 

Conflict resolution ability 17 14 9 1 1 1.2 0.27 
Knowledge of technology 13 15 8 5 1 1.4 0.34 

 
From the results in table 3, respondents agreed that decision making and problem solving skills influence 
implementation of domestic biogas projects by a mean of 1.6 while they strongly agreed that conflict 
resolution ability influence implementation of domestic biogas projects  by a mean of 1.2; that knowledge 
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of technology influence implementation of domestic biogas projects by a mean of 1.4. The findings show 
that respondents agreed that decision making and probem solving skills influence implementation of 
domestic biogas projects in Githunguri sub-county. The findings are in line with literature review by 
Schouten & Moriarty     ( 2003), Wanjiru(2011), Mwirigi(2009) and Shell(2007), who observed that 
decision making & problem solving skills, conflict resolution ability and knowledge of technology 
influence implementation of domestic biogas projects positively. This infers that these factors of project 
management skills influence implementation of domestic biogas in Githunguri sub-county. 

Technological factors 
The third objective of the study was to establish the effect of project management skills on successful 
implementation of domestic biogas projects in Kenya.  

Technological factors on Implementation of domestic biogas projects  
The study sought to establish the extent to which the respondents agreed or disagreed with the following 
aspects of technological factors influence on implementation of domestic biogas projects in the study 
area. The responses were rated on a five point Likert scale where: 1 – Strongly agree 2 – Agree 3 –
Neutral 4-Strongly Disagree and 5- Strongly agree. The mean was generated from SPSS version 21 and is 
as illustrated in Table 4.  

Table 4. Technological factors on Implementation of domestic biogas projects 
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Availability of expertise 16 11 9 4 2 1.5 0.16 
Availability of accessories 16 15 7 3 1 1.1 0.27 
Operation & maintenance 15 13 8 5 1 1.2 0.14 
 
From the results in table 4, respondents agreed that availability of expertise influence implementation of 
domestic biogas projects by a mean of 1.5, availability of accessories influence implementation of 
domestic biogas projects by a mean of 1.1; that operation and maintenance influence implementation of 
domestic biogas projects by a mean of 1.2.The findings are in line with literature review by Wanjiru(2013 
,Shell (2007),GTZ(2008), RoK(2009) who observed that use of modern technologies such entails 
availability of expertise and accessories and enough technicians for operation and maintenance of the 
systems during and after implementation as technological factors have a positive influence for 
implementation of small scale biogas systems. This infers that these technological factors influence 
implementation of domestic biogas in Githunguri sub-county 

Government policy 
The fourth objective of the study was to establish the effect of government policy on successful 
implementation of domestic biogas projects in Kenya.  
Government policy on Implementation of domestic biogas projects 

The study sought to establish the extent to which the respondents agreed or disagreed with the following 
aspects of government policy influence on implementation of domestic biogas projects in the study area.  

Table  5. Government policy on Implementation of domestic biogas projects 
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Construction standards 15 10 11 4 2 1.3 0.13 
Legal framework 15 15 8 3 1 1.1 0.17 
Biogas tarriffs 17 11 8 5 1 1.2 0.21 
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The responses were rated on a five point Likert scale where: 1 – Strongly agree 2 – Agree 3 –Neutral 4-
Strongly Disagree and 5- Strongly agree. The mean was generated from SPSS version 21 and is as 
illustrated in Table 5. 
From the results in table 4.15 above, respondents agreed that construction standards influence 
implementation of domestic biogas projects by a mean of 1.3, legal framework influence implementation 
of domestic biogas projects by a mean of 1.1; that biogas tariffs influence implementation of domestic 
biogas projects by a mean of 1.2. The findings are in tandem with GTZ (2008) that there is need to fast 
truck policies according to the Energy Act 2006 which has provision for promotion of renewable energy 
which includes biogas. However, the necessary legal and regulatory framework for biogas still needs to 
be put in place. Some of the biogas companies have come together to form a biogas installers network, 
which intends to collaborate with MOE & KEBS to develop standards and ensure that members 
operations conform to the standards (Gichohi, 2010).. This infers that these government factors influence 
implementation of domestic biogas in Githunguri sub-county. 

Implementation of domestic biogas projects 
The study, additionally, sought to establish the implementation of domestic biogas projects in Githunguri 
sub-county. Specifically, the study focused on the finish in time, within budget, finish as per 
specifications and sustainability  
Finish Time 

The study sought to determine the extent to which finishing in time measure successful implementation of 
domestic biogas projects in Githunguri sub-county. Figure 5 shows that 36.75% of the respondents 
indicated that finishing in time measure successful implementation of domestic biogas projects in 
Githunguri sub-county to a very great extent 27.45% of the respondents indicated that finishing in time 
measure successful implementation of domestic biogas projects in Githunguri sub-county to a great 
extent,22.65% of the respondents indicated that finishing in time measure successful implementation of 
domestic biogas projects in Githunguri sub-county to moderate extent 9.65% of the respondents indicated 
that finishing in time measure successful implementation of domestic biogas projects in Githunguri sub-
county to low extent while 6.50% of the respondents indicated that finishing in time measure successful 
implementation of domestic biogas projects in Githunguri sub-county to no extent at all.  
The findings concur with the findings of Ghazala and Vijayendra (2011) who conducted a study on the 
implementation construction projects in Hong Kong and found that finishing in time was an important 
measure of successful implementation of projects. From these findings we can infer that finishing in time 
is an important measure of successful implementation of domestic biogas projects in Githunguri sub-
county. 

 

Figure 5.  Finish in Time as a measure of successful implementation of domestic biogas projects 
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Finish within Budget 

The study sought to determine the extent to which finishing within budget measure of successful 
implementation of domestic biogas projects. Figure 6 shows that 29.35% of the respondents indicated that 
finishing within budget measure of successful implementation of domestic biogas projects to a very great 
extent; 28.45% of the respondents indicated that finishing within measure of successful implementation of 
domestic biogas projects to a great extent, 26.45% of the respondents indicated that finishing within 
budget measure of successful implementation of domestic biogas projects  to moderate extent 12.35% of 
the respondents indicated that finishing within budget measure of successful implementation of domestic 
biogas projects  to low extent while 3.40% of the respondents indicated that finishing within budget 
measure of successful implementation of domestic biogas projects to no extent at all. These findings 
concur with Miller and Lessard (2005) who established that   poor construction project implementation 
can be caused by increase in the cost of the project. These findings imply that finishing within budget is 
an important measure of successful performance of domestic biogas projects in Kenya. 

 
Figure  6. Extent to which finishing within budget measure successful implementation of domestic 

biogas projects 
 

Finish as per Specifications 

The study sought to determine the extent to which finishing as per specifications measure successful 
implementation of domestic biogas projects at Githunguri sub-county. Figure 7 shows that 31.75% of the 
respondents indicated that finishing as per specifications measure successful implementation of domestic 
biogas projects at Githunguri sub-county to a very great extent 30.45% of the respondents indicated that 
finishing as per specifications measure successful implementation of domestic biogas projects at 
Githunguri sub-county to a great extent, 27.35% of the respondents indicated that finishing as per 
specifications measure measure successful implementation of domestic biogas projects at Githunguri sub-
county to moderate extent 5.25% of the respondents indicated that finishing as per specifications measure 
successful implementation of domestic biogas projects at Githunguri sub-county to low extent while 
5.25% of the respondents indicated that finishing as per specifications measure successful implementation 
of domestic biogas projects at Githunguri sub-county to no extent at all. These findings agree with Al-
Kharashi and Skitmore (2008) who indicate that the main cause of poor implementation due to delays in 
Saudi Arabia construction sector for projects is the lack of proper specifications. This implies that 
finishing as per specifications is an important measure successful implementation of domestic biogas 
projects at Githunguri sub-county. 
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Figure 7. Extent to which finishing as per specifications measure affect successful implementation 

of domestic biogas projects 
 

Sustainability 
The study sought to evaluate the extent to which sustainability measure successful measure successful 
implementation of domestic biogas projects. Figure 8 shows that 34.50% of the respondents indicated that 
sustainability measure successful implementation of domestic biogas projects  to a very great extent 
26.45% of the respondents indicated that sustainability measure successful implementation of domestic 
biogas projects to a great extent, 14.35% of the respondents indicated that sustainability measure 
successful implementation of domestic biogas projects  to moderate extent 10.45% of the respondents 
indicated that sustainability measure successful implementation of domestic biogas projects to low extent 
while 14.25% of the respondents indicated that sustainability measure successful implementation of 
domestic biogas projects to no extent at all. These findings agree with the findings of Adan (2012) who 
established that sustainability of projects is a good measure of performance of constituencies‟ 
development fund projects. This clearly shows that sustainability of projects is an important measure of 
successful implementation of domestic projects in Githunguri sub-county.  

 
Figure  8.  Extent to which sustainability measure successful implementation of domestic biogas 

projects 

 
Multiple Regression Analysis 
The researcher conducted a multiple regression analysis so as to establish the determinants of successful 
implementation of domestic biogas projects in Kenya. The researcher applied SPSS version 21 to code, 

Series1, Very 
great extent, 
31.75%, 32% 

Series1, Great 
extent, 30.45%, 

31% 

Series1, 
Moderate 

extent, 27.35%, 

27% 

Series1, Low 
extent, 5.25%, 

5% 

Series1, No 
extent at all, 

5.25%, 5% 

Very great extent

Great extent

Moderate extent

Low extent

No extent at all

Series1, Very great 
extent, 34.50%, 

35% 

Series1, Great 
extent, 26.45%, 

27% 

Series1, Moderate 
extent, 14.35%, 

14% 

Series1, Low 
extent, 10.45%, 

10% 

Series1, No extent 
at all, 14.25%, 

14% Very great extent

Great extent

Moderate extent

Low extent

No extent at all

Inda & Moronge….. ..Int. J.  Business & Law Research 3 (1):100-118, 2015 

 



113 
 

enter and compute the measurements of the multiple regressions for the study. According to Green & 
Salkind (2003) regression analysis is a statistics process of estimating the relationship between variables. 
Regression analysis helps in generating equation that describes the statistics relationship between one or 
more predictor variables and the response variable.  The results are shown in table 6.  
Table 6.Model summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .867
a
 .751 .322 .2302 

a. Predictors: (Constant), Financial Resources, Technological factors, Project management Skills, 

Government policy 

The coefficient of determination (R
2
 ) explains the extent to which changes in the dependent variable can 

be explained by the change in the independent variables or the percentage of variation in the dependent 
variable (successful implementation of domestic biogas projects) that is explained by all four 
independent variables (Financial Resources, Technological factors, Project management Skills, 
Government policy).According to the four independent variables studied, they explain only 75.10% of 
the influence on the successful implementation of domestic biogas projects in Kenya as represented by 
R

2
. This therefore means that factors not studied in this research contribute 24.90% of the influence. 

Therefore, a further research should be conducted to investigate the other factors (24.90%) that influence 
the successful implementation of domestic biogas projects in Kenya. These findings agree with Al-
Kharashi & Skitmore (2008); Nyandika (2014) and Adan (2012) argument that factors influencing 
successful implementation of domestic biogas projects include; financial resources , user involvement , 
technology , top management support, project management, type of enterprises, ICT systems, 
government policy, availability of equipment and raw materials, political good will, project management 
skills and foreign exchange rate.  

Analysis of Variance (ANOVA) 

Table 7. Analysis of Variance
a 

Model Sum of 

Squares 

Df Mean Square F Sig. 

1 Regression 95.654 4         23.9135 72.5091 .0000
b
 

Residual 12.202 37 .3298   
Total 107.856 41    

a. Dependent Variable: Successful implementation of domestic biogas projects  

 b. Predictors: (Constant), Financial Resources, Technological factors, Project management Skills, Government 

policy 

The reports summary ANOVA and F statistic (72.5091) is significant at 0.05 confidence level. The 
significance value is .0000 and the value of F is large enough to F critical we conclude that the set of 
independent variables; Financial Resources, Technological factors, Project management Skills, 
Government policy influence Successful implementation of domestic biogas projects in Kenya.  

Coefficients
a 

Table  8.  Coefficients
a 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

1 (Constant) 12.678 3.765  2.439 .002 
Financial Resources .774 .388 .002 2.535 .000 
Project management skills .653 .266 .135 3.366 .002 
Technological factors .755 .288 .017 2.311 .001 
Government policy .651 .446 .109 2.469 .003 

 

a. Dependent Variable: Successful implementation of domestic biogas projects in Kenya 
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The table shows that the independent variables statistically significantly predict the dependent variable, F 
(4, 37) = 72.5091, p < .005, this shows that the overall model was significant. 
The researcher conducted a multiple regression analysis so as to determine the relationship between the 
dependent variable and independent variables. The general form of the equation was to predict 
Successful implementation of domestic biogas projects in Kenya from Financial Resources, 
Technological factors, Project management Skills, Government policy is: 
 Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + ε   Where   
 Y= Successful implementation of domestic biogas projects in Kenya; β0 = Constant Term; β1, β2, and 
β3 = Beta coefficients; X1= Financial Resources; X2=Project Management Skills; X3= Technological 
factors; X4 = Government policy and ε = Error term. The model equation would be; Y=12.678 + 
0.774X1 + 0.653X2 + 0.755X3 + 0.651X4. The predicted Successful implementation of domestic biogas 
projects in Kenya = 12.678 + (0.774 x Financial Resources) + (0.653 x project management Skills) + 
(0.755 x Technological factors) + (0.651 x Government policy). From above regression equation; the 
study found out that when all independent variables (Financial Resources, Technological factors, Project 
management Skills, and Government policy) are kept constant at zero the Successful implementation of 
domestic biogas projects in Kenya will be at 12.678. At one unit change in financial Resources will lead 
to 0.774 increases in the Successful implementation of domestic biogas projects in Kenya. Also a one 
unit change in technological factors will lead to 0.653 increases in the Successful implementation of 
domestic biogas projects in Kenya. Further, a one unit change in project management skills will lead to 
0.755 increases in the Successful implementation of domestic biogas projects in Kenya and one unit 
change in Government policy will lead to 0.651 increases in Successful implementation of domestic 
biogas projects in Kenya. This concludes that financial resources contributes more to Successful 
implementation of domestic biogas projects in Kenya followed by technological factors, project 
management skills and government policy respectively. To test for the statistical significance of each of 
the independent variables, it was necessary to test at 5% level of significance and 95% level of 
confidence of the p-values and from the table 4.18 above the financial resources had a 0.000; 
technological factors showed a 0.001 level of significance, project management skills showed a 0.002 
level of significance and government policy had a 0.003 level of significance; a t-values were is greater 
than 2.  
This can be used to conclude that there is a positive significant relationship between Financial Resources, 
Technological factors, Project management Skills, and Government policy and Successful 
implementation of domestic biogas projects in Githunguri sub-county hence the most significant factor is 
financial resources  followed by technological factors, project management skills and government policy 
respectively. The findings corroborates with Brignall & Modell (2000); Cleland(2009); Wanjiru (2013) 
and Bouner & Walker(2003) who argues that  factors influencing successful implementation of domestic 
biogas projects include; financial resources , user involvement , technology  and top management 
support. 

 

CONCLUSIONS 
The study concludes that financial resources, project management skills, technological factors and 
government policy influence the successful implementation of domestic biogas projects in Githunguri 
sub-county in Kenya. The study found out that all the independent variables influenced the dependent 
variable positively and financial resources was the most significant factor followed by technological 
factors, project management skills and government policy at influence successful implementation of 
domestic biogas projects in Githunguri sub-county 5% significance level and 95% confidence level. The 
study also established that 75.90% of the successful implementation of domestic biogas projects in 
Githunguri sub-county was explained by financial resources, project management skills, technological 
factors and government policy and this means that the other factors not studied in this research 
contributed 24.90% of successful implementation of domestic biogas projects in Githunguri sub-county 
in Kenya. 
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RECOMMENDATIONS 
The study recommends that improvement in use of financial resources can enhance implementation of 
domestic biogas projects in Kenya. The financial resources need to be used efficiently and effectively as 
this can enhance timely completion of projects, realistic estimates, within budget and enhance 
sustainability which is key factor of successful implementation of domestic biogas projects in Kenya.  
Additionally, the study recommends for better management of technological factors as they positively 
enhance successful implementation of domestic biogas projects. This can be done by offering trainings to 
contractors, artisans and project managers on the technical aspects of domestic biogas project. Since the 
technology is new in Kenya for many technicians, it is necessary to offer the trainings that promote 
capacity building for sustainability of these projects. 
Further, the study recommends the implementers to have project management skills to improve the 
implementation of domestic biogas projects. The decision making and problem solving skills, conflict 
resolution in case of implementation issues that may emerge and likely to derail implementation and 
knowledge on the technology to implementers as this will strengthen their ability to improve 
implementation of domestic biogas projects. 
Finally, the study recommends for effective energy policies that assist to create an enabling environment 
for promotion of biogas technology in Kenya as this will enhance successful implementation of biogas 
projects to realize the benefits of the technology to biogas users; offer employment opportunities to 
technicians. This will enhance identification of corrective actions to address issues, continuing support of 
end-users and have a better organizational culture which will lead to improved implementation of 
domestic biogas projects. 
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