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Abstract 

Somalia endowed with high solar energy is still using diesel energy as the major source of energy to pump 

drinking water. This put the country under question from achieving SDG 6 which targets universal access 

to clean and sustainably managed water. Therefore, this study gathers qualitative data from relevant key 

stakeholders in Puntland, Somalia through individual in-depth interviews and analyze the data qualitatively 

to identify and explore the barriers and concepts to its successful implementation in meeting sustainable 

goals in Somalia. 

The interview data were transcribed and analyzed thematically using template analysis style with the aid of 

NVIVO 12 qualitative analysis software. The study found a narrowed notion and incomplete understanding 

of what ‘sustainable water supply’ means in Puntland and it was identified as one of the bottlenecks from 

achieving its target successfully. The study also found out very low level of community participation, non-

inclusive program for marginalized people as main challenges in achieving the targets of SDG 6. The study 

also identified theft and vandalism, limited financial and other resources, lack of clear policies and 

guidelines and low awareness, low level of community participation, limited suppliers and skilled technicians 

as the major barriers to achieving the targets of SDG 6. It was also identified that the need for building the 

capacity of government, NGO and water operators, improving the quality of solar system components, 

conducting research and studies, formulating clear policy and guidelines favoring solar energy and raising 

community awareness and participation as the main success factors for the successful implementation of 

solar powered water supply system. 

The study also recommends similar future studies but with more inclusive data from water users, women 

and marginalized people not only from Puntland but also from other regions of the country through in-depth 

interviews and focus group discussions so as to make more generalized conclusions at national level. 

Key words: Solar Power, Diesel-run water pump, Water supply, Puntland, Somalia, Sustainable 

development goals 
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Chapter 1: Introduction 

1.1 Background 

According to (United Nations, 2015), the two main 2030 agendas of Sustainable Development 

Goals (SDGs), that were adopted by the United Nations Sustainable Development Summit in 

September 2015, were ensuring access to affordable, sustainable and clean water and energy 

for all which were described under goal numbers 6 and 7 respectively. It is also important to note 

that these two goals are highly linked to SDG 13 which deals on climate change. More specifically, 

it means that the targets for these goals is to create access to safe and affordable drinking water 

and at the same time to ensure access to affordable, reliable and sustainable energy to everyone 

on earth by 2030. SDG 6 aims to achieve its target sustainably. (Martin & Schouten, 2013) simply 

defines the word sustainability as the ability of a system to maintain or renew itself perpetually 

like the renewable photosynthesis cycle that is without causing any damage and or any imbalance 

to the planet, the people living in it both at the present and in the future. This notion of sustainability 

comprises mainly of the three major categories of sustainability called Triple Bottom Line 

Approach, that is, people (social sustainability), planet (environmental sustainability) and profit 

(economic sustainability). Similarly the word ‘sustainable’ in the 2030 agenda of UN mentioned 

above, has the same idea and concept as the Triple Bottom Line Approach which is a holistic 

approach to sustainability. The 2030 agenda consists of 17 agendas or objectives along with a 

total of 169 targets and gives due emphasis to areas of critical importance such as people, planet, 

prosperity, peace and partnership to each agenda (United Nations, 2015). 

However only 29 percent of Sub-Saharan Africa have access to safely managed water and 

because of population growth in the region, more people now live without electricity than 1990 

(World Bank, 2018). Somalia being Sub-Saharan African country and one of the least developed 

countries suffers from both poor access to clean water and energy.  

In order to ensure access to water, a water pump had to be powered either using traditional energy 

sources like fossil fuel or renewable energy technologies such as solar or wind energy. The two 

most common source of power for water pumps in Somalia are diesel and solar power. Solar 

powered rural water supply is now the new and preferred approach to water pumping where 

governments in developing countries and development organizations are moving towards as the 

main strategy to use environmentally friendly and renewable energy source (Aliyu, et al., 2018), 

(Blakers, 2015), (Campana, et al., 2015), (United Nations, 1991), (World Bank, 2018) and 

(Chandel, et al., 2017 ). In spite of high solar insolation availability in Somalia (average insolation 
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ranging from 5-7 kWh/ m2/day) (World Bank, 2018) and the general perception and understanding 

as a clean energy source (Aliyu, et al., 2018), at the same time it is perceived as expensive 

alternative to water pumping among development agencies and local government in Somalia. 

This is because of its high initial costs related to its capital expenditure, installation and 

commissioning cost. However there is also a general consensus that it is having very low 

operation and maintenance cost compared to diesel powered water pumping systems. This can 

mislead government and other development actors involved in the sector to make uninformed 

decisions and thereafter formulate strategy and policy based on such non-comprehensive 

information. 

Another important question worth mentioning herewith is that if Somalia is continuing using diesel 

powered water pumps which is not environmentally friendly, the achievement of SDG 6 will be 

under question. Therefore the challenges and bottlenecks from not moving from such traditional 

energy sources to a renewable energy technologies in Somalia had to be identified and analyzed 

to drive measures to address them.  

Somalia is an Eastern Africa Country bordered by Gulf of Aden, Djibouti, Ethiopia, Indian Ocean 

and Kenya with a total area of 637,657 square kilometer (Central Intelligence Agency, 2018) and 

with 12.3 million population (The United Nations Population Fund (UNFPA), 2014). Somalia had 

stayed in more than two decades of war and conflict since 1991 and all the major infrastructures 

had been destroyed and it had been a failed and collapsed state up to 2012 (Rotberg, 2004), 

(World Bank Group, 2015), and (African Development Bank Group, 2015). However the two 

regional states of Somaliland and Puntland have been experiencing relative political development, 

economic recovery and stability, while the remaining region that constitutes central and south 

zones remains dangerous and unstable (World Bank Group, 2015) and (Central Intelligence 

Agency, 2018). Therefore, this dissertation seeks to analyze the relative merits of diesel sources 

of power and solar sources of power to water pumping through case studies carried out in these 

two regional states; Somaliland and Puntland. 

1.2 Justification of the Study 

As mentioned in the background sub-heading of this introductory chapter, provision of access to 

safe drinking water supply universally, sustainably, and equitably has been one of the top agenda 

set under The 2030 Agenda for Sustainable Development by the United Nations Sustainable 

Development Summit in September 2015 (United Nations, 2015) and (UNICEF, August 2016). In 

addition to this, (United Nations Development Group , 2016) and (UNICEF, 2018) affirms that 
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Somalia National Development Plan for water supply is well aligned with the SDGs and therefore 

it is imperative to identify and analyze barriers, opportunities and relative merits of the power 

alternatives to water pumping in meeting sustainable goals in Somalia. Such studies would be 

very valuable for the future planning and implementation of sustainable water supply projects. 

Sustainability of rural water supply projects have remained to be the central issues with 

government, humanitarian and development non-governmental and UN agencies for long now 

but little effort has been exerted in Somalia in studying renewable energy resources such as solar 

energy for water pumping.  

Therefore, the result of this research study will enable government, NGO, UN agencies and 

private public partnership and other actors involved in implementing drinking water supply projects 

in Somalia to better understand the better and effective energy alternative to drinking water 

pumping and service delivery in meeting sustainable goals in Somalia. Therefore, this will help 

them make informed and relevant investment decisions. This will make them to understand the 

various challenges, barriers and measures associated to diesel powered and solar powered water 

pumping better and thereby enable them to allocate budget for a sustainable water supply service.  

This will also help decision makers involved in planning, budgeting and implementation of water 

supply projects in Somalia to formulate an appropriate and sustainable policy and strategy in the 

sector. 

1.3 Aims and Objectives 

The aim of the dissertation is to critically analyze the 

in meeting sustainability goals in . Various categories of factors such as 

technical factors (technology selection, complexity of technology, technical skill, technical 

capacity, availability, accessibility and cost of spare parts, etc.), community factors (community 

ownership, community participation, demand for improved service, etc.) and environmental 

factors (the impact of the technology on the environment and waste disposal) which ultimately 

affect the decision of which technology to use are identified and analyzed. The study also 

identifies factors related to infrastructure, politics, community relations, security, communications 

and training which have an effect in the decision making process of alternative energy selection. 

The specific objectives of this study can also be stated as follows: 

1. To explore the  underlying the 
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2. To gather qualitative data from who might 

 

3. To identify the most which might determine 

within the specific context 

4. To derive conclusions and recommendations for future practice. 

The research will also identify the easier and the more reliable sources of power to water pumping, 

that is, easiness and reliability. The research will also seek to identify the safest alternative for 

operators and users. Through case studies in selected water supply projects in Somalia, the 

research critically analyses the relative advantages of the two energy alternatives which will assist 

Somalia to meet the sustainable goal number 6 of the 2030 Agenda for Sustainable Development 

better.   
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Chapter 2: Research Methodology and Methods 

2.1 Research Paradigm and Approach  

As explained in the previous chapters of this dissertation, the reason why socially, economically 

and environmentally superior solar powered water pumping system is not replacing the traditional 

diesel powered water pumping system in Somalia in particular and in developing countries in 

general, is not precisely known. And this could not be known by focusing only on quantitative 

research based on secondary data as found out in the literature review and the problem is much 

complex to be explained by such narrowed approach (Creswell, 2014). Due to that the focus of 

this study was not on a single reality rather on multiple views, attitudes, feelings, understanding, 

experiences and perceptions of participants (Saunders, et al., 2009) and (Creswell, 2014). 

Accordingly the purpose of this research could be restated as to explore and clarify this complex 

underlying problem or to understand the fundamental meanings attached to this by conducting 

qualitative research to participants. For such studies (Saunders, et al., 2009) and (Creswell, 2014) 

argue that the interpretive paradigm and or subjective interpretivism is most appropriate research 

paradigm to qualitative research and to achieve such research purpose. Due to that this study 

was also conducted from this interpretive perspective. The research approach adopted for this 

study could also be fairly labelled as an inductive one as the theory was developed as a result of 

the data collected and analyzed as well as it put more emphasis in using qualitative data 

(Saunders, et al., 2009). 

2.2 Research Design  

The qualitative design using semi-structured one-to-one (face-to-face) interview were utilized for 

data collection adopting a case study research strategy in Puntland regional state of Somalia. 

The case study strategy was adopted as this strategy was believed to be the best in exploring the 

existing concepts and factors underlying the choice and successful implementation of alternative 

energies for water pumping in Somalia (Saunders, et al., 2009) and (Merriam, 1998). Though 

case study strategy is criticized of its inability to generalize its results, it considered to be very 

good tool to examine data within a specific context and to explore factors affecting a situation 

(Yin, 2014), (Hancock & Algozzine, 2006), (Zainal, 2007) and (Starman, 2013).  

Face-to-face interview to key informants selected from six key stakeholders were conducted. 

Individual face-to-face interview was selected to gather information about the research question 

which could provide a deeper understanding of the views, experiences and perspectives of 

participants through open and free conversation as this allows the researcher to seek clarity and 



8 
 

probe for deeper understanding. Moreover compared to other data collection methods such as 

surveys, a researcher could gather more detailed information using face-to-face individual 

interviews methods though it could be more time consuming exercise because of the time it takes 

in conducting interviews and then in transcribing and analyzing the data (Boyce & Neale, 2006). 

As such a researcher can best learn participants’ feelings, opinions, experiences and insights 

about the research problem through such dialogues. 

2.3 Data Collection Process 

Purposive sampling was used in selecting both the key stakeholders and key informants as this 

study targeted particular stakeholders and people who were rich in information required for the 

study. According to (Creswell, 2012), individuals and sites are selected intentionally to obtain 

information rich people for the study when purpose sampling is adopted in qualitative research. 

Contrary to quantitative research method, the idea in qualitative research is not random sampling 

or selecting large number of participants either, rather it is to purposefully select participants that 

can best help the researcher understand the research question (Creswell, 2014). The 

stakeholders selected for interview were key in decision making in regards to the choice of 

alternative energy for water pumping and for the implementation of water supply projects in the 

region. As mentioned above the six key stakeholders and their respective key informants were 

selected based on this ground.   

The six key stakeholders were selected from Puntland regional government offices, United 

Nations Agency (UNICEF), NGOs (World Vision International and Norwegian Church Aid) and 

PPP (Public-Private Partnership) company. The two government offices were PSAWEN 

(Puntland State Authority for Water, Energy and Natural Resources) and Puntland State of 

Somalia Ministry of Environment, Wildlife & Tourism (MoEWT). PSAWEN is the ultimate authority 

that is responsible for ensuring the health access to safe water for all peoples living within the 

region and for the formulation of policy, implementation and controlling water supply schemes in 

the region whereas MoEWT is in charge of environmental protection including conservation of 

rangelands, environmental inspectorate, water conservation, wildlife and bio-diversity 

conservation among others. The PPP (Public-Private Partnership) company was NUWACO. 

NUWACO is responsible to run, operate and maintain the water supply schemes in the capital 

state town of Puntland regional state. In total ten participants (key informants) from these 

stakeholders were interviewed; three from PSAWEN, two from MoEWT, two from NUWACO, one 

each from UNICEF, NCA and WVI.  
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It is important to mention that the researcher also works for WVI which is one of the key 

stakeholders that implements water supply projects in the region. Due to that the researcher 

works in close collaboration with all the above mentioned stakeholders in the assessment, design, 

implementation, monitoring and evaluation of water supply projects. Due to that the researcher 

was privileged to be known by the stakeholders as a co-worker for some and as a colleague for 

others. Because of this getting permission to be at their offices at any given time was not a 

challenge. This helped the researcher to build trust with the participants and hence access to data 

or getting permission to interview key informants from this key stakeholders was quite smooth. 

Due to this the researcher conducted the interviews himself with all the key informants in English 

language and they had been open and free to discuss and share their ideas freely. This was also 

done intentionally as the researcher had better be part of the study involving an induction research 

approach (Saunders, et al., 2009) and as the researcher plays fundamental role as instrument of 

data collection (Creswell, 2012). (Miller , 2000) argues that the researcher’s social interaction with 

the interviewee is having valuable contribution in qualitative studies.  

According to (Cassell & Symon, 2004) the relationship between the researcher and the 

interviewee is part of the research process and should not be taken as something which distracts 

the study and that is the reason behind the use of the term ‘participant’ in place of interviewee. 

The interviewee is not passive in the research process, rather is an active participant. The trust 

and familiarity with the participants also enabled the researcher to use his time in the best possible 

way. However, once the participants agreed for the interview, the appointment was scheduled at 

the time convenient to them. The appointments were easily made and arranged at their own 

offices for some and at the researcher’s office for others by their own choice. Their choices were 

also dependent based on the place where participants get their privacy protected most. Due to 

that all the interviews were conducted in a place where the setting was providing the at most 

protection to the privacy of the participants.  

Pilot interview was conducted to one of the WASH officers working at WVI before conducting the 

main interviews to test the interview design and accordingly some of its limitations and 

weaknesses were corrected and the questions were a bit refined further to suit to the 

understanding and awareness level of the participants. Then after the main interview was 

conducted to ten key informants selected for the study. The key informants who were interviewed 

were the CEO and two water supply senior engineers of PSAWEN, CEO and WASH expert from 

NUWACO, two environmental protection experts from MoEWT, WASH engineer from UNICEF, 

WASH Manager from NCA and WASH and infrastructure officer from WVI. Accordingly the 
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selected interviewees do have rich information about the research question and do have key 

significance in the decision of the alternative energies for water pumping in the region.  

Semi-structured, one-to-one interviews were utilized in interviewing the key informants to obtain 

in-depth information about the research question. As mentioned above, the interview was 

conducted face-to-face involving one interviewer (in this case the researcher) and one participant. 

An interview guide was prepared (attached as Error! Reference source not found.) and handed 

over to the participants for transparency ahead of the interview time. In order to show the 

researcher’s commitment and hence to get the participant’s seriousness, the researcher used to 

arrive at the interview place well ahead of time equipped with recording equipment along with a 

power house which enables to charge the recording equipment in case it run out of power, 

interview guide, and notebooks. This also enabled the researcher to prepare psychologically and 

to brainstorm the interview guide well ahead before the interview started. The interviews were all 

audio recorded except one who was not comfortable and due to that only notes were taken for 

this particular participant.  For the rest, in addition to the audio recording back notes were taken 

at the same time. As such the participants’ behavior, any contextual events and non-verbal 

information observed during the interviews were also jotted down as part of field notes. 

Immediately after each interview was concluded, the researcher took extra time to either expand 

this field notes or to complete the uncompleted ones.  

It would be worth mentioning that interview protocol was also prepared (attached as Error! 

Reference source not found.) which had clearly specified what to say to interviewees when 

setting up, beginning  and concluding the interviews, and at the same time it had clearly specified 

what to do during and following the interview (Boyce & Neale, 2006). This interview protocol was 

critically followed for each interviews. The interview also took into considerations all the necessary 

ethical research standards during this interview as specified in a separate sub-heading below.  

2.4 Ethical Considerations  

In addition to the interview protocol that was mentioned above and was strictly followed, this 

research also strictly followed the ethical standards of the University of Cumbria and it would be 

good to note that the study was conducted by the researcher as a student of University of Cumbria 

purely for academic exercise. As such the ‘The Checklist of Ethical Principles for Research’ form 

of the University was utilized and signed (see Error! Reference source not found.). All 

participants were requested to sign the consent form that stated about the participants right to 

terminate their participation at any time and that participation was purely voluntary (see Error! 

Reference source not found.). As this study utilized audio recording during the face-to-face 
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interview sessions, a written consent form for their permission to be audio recorded was also 

presented to the participants and signed (see Error! Reference source not found.). Participants 

were also promised and assured that confidentiality and anonymousness would be kept to what 

they would say in the interview.  

2.5 Analytical Procedure to Data Analysis  

As mentioned in the previous sub-headings of this chapter, this study used an inductive approach 

in collecting qualitative data through semi-structured face-to-face individual interviews. Due to 

this, it used inductively based analytical procedures to analyze the qualitative data gathered. 

(Saunders, et al., 2009) recommend six inductively based analytical procedures to analyze 

qualitative data; these are data display and analysis, template analysis, analytical analysis, 

grounded theory, discourse analysis and narrative analysis. This study utilized template analysis. 

The justifications why this study used template analysis (TA) analytical procedure to analyze the 

qualitative data gathered and not others have also been described as follows. First, TA application 

cannot be limited to a specific theoretical and epistemological position; rather it can be used in 

both ‘realist’ and ‘constructivist’ (Brooks & King, 2014), (Brooks, et al., 2015) and (Cassell & 

Symon, 2004). Due to this TA can be applied to a study such as this one which is having subjective 

interpretivism research paradigm as described under the ‘research paradigm and approaches’ 

sub heading of this chapter. Second, TA offers a more flexible route to analysis with fewer 

specified procedures, allowing researchers to amend its use to the needs of the researcher. 

Moreover it offers flexibility in its coding structure which allows the researcher to explore rich data 

in its real depth (Cassell & Symon, 2004), (Brooks & King, 2014) and (Brooks, et al., 2015). Third, 

TA is less-time consuming compared to the other mentioned analytical procedures above 

(Brooks, et al., 2015) and the principles behind its techniques are easy to be understood by first 

time researchers in qualitative analysis (Cassell & Symon, 2004). Fourth, though analytic 

induction and grounded theory analytical procedures could suitably be applied for this study, they 

are identified as highly time consuming and resource intensive by (Saunders, et al., 2009) in which 

they are out of the scope of this study. Fifth, discourse analysis is more suited to analysis of 

language whereas narrative analysis is suited to explore linkages, relationships and socially 

constructed explanations (Saunders, et al., 2009) and due to that, both of them were not 

considered suitable for this particular study. 

All the audio recorded interviews were transcribed manually as the transcribing software such as 

NVIVO 12 were not transcribing them properly as it failed to understand the African accent (non-
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native and non-fluent English Speakers) very well and hence it took a lot of time to transcribe 

them manually.  

Procedural Steps in the Data Analysis 

In this study, the following main procedural steps were adopted in carrying out the TA (Brooks, et 

al., 2015) and (Brooks & King, 2014). First, the researcher familiarizes with the data well by fully 

reading the transcripts and field notes; second, priori themes were identified from research 

objectives and literature review and was used for initial phase of coding aided by NVIVO 12 

qualitative data analysis software; third, emerging themes were organized into meaningful 

categories and defined the relationship between them and through the process the initial version 

of the coding template was developed; fourth, using the initial coding template and aided by 

NVIVO 12 software, the template was modified to the full data set until the final template was 

developed. Finally interpretation of data was carried out using this final template. 

2.6 Research Limitations   

The first limitation of this study was related to the inductive research strategy adopted. According 

to (Saunders, et al., 2009) using inductive approach can be a difficult strategy to follow for first 

time researcher as it may not lead to success. The second limitation was that the result could not 

be generalized nationally as the study was a case study conducted only in Puntland regional state 

of Somalia with small sample size. The third limitation and source of error could be that there 

were no participants from the water users’ side; all were from implementers and service providers 

in which the perspectives and perceptions of water users were not captured. 

The fourth limitation was based on the fact that government line offices such as PSAWEN and 

MoEWT could have been biased in the answers they provided. They could have been biased in 

that they were trying to make the government look good rather than reporting the real situation on 

the ground. 

2.7 Summary  

This chapter outlined the research paradigm and approaches used to conduct the qualitative 

study, how the research was conducted, demonstrating the process used to select the 

participants, the method used to collect data as well as the analytical procedure that was used in  

analyzing the data collected through the face-to-face individual interviews. Accordingly it was 

underlined that this study followed the subjective interpretivism research paradigm, an inductive 

research approach, a case study research strategy and utilized template analysis analytical 
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procedure to analyze the qualitative data gathered through the audio-recorded individual 

interviews.  

The aim of this study was to collect qualitative data from key stakeholders about the perception, 

feelings, experiences, understanding and attitudes of participants towards the barriers and factors 

determining the selection of alternative energy and to explore the concepts underlying its 

successful implementation and thereby to critically analyze the relative merits of solar versus 

diesel powered water pumps in meeting sustainability goals in Somalia. 

The next chapter details the analysis process and describes the results of the research. 



14 
 

Chapter 3: Results 

As discussed in the methodology chapter, audio recorded in-depth interviews were transcribed, 

coded and analyzed thematically using template analysis with the aid of NVIVO 12 qualitative 

data analysis software. Accordingly the template was modified in an iterative process during the 

coding and analysis process to the full data set and the final template was developed. In the final 

template as shown in Error! Reference source not found., a number of themes/nodes and sub-

themes/child nodes were identified from the analysis. The final template consisted of five main 

themes: 1) understanding of what ‘sustainable water supply’ means; 2) awareness level of the 

communities on solar-powered water supply system; 3) pros and cons of solar versus diesel 

powered water pumps; 4) barriers to the successful implementation of solar powered drinking 

water supply projects in Puntland, Somalia; and 5) the concepts to the successful implementation 

of solar powered water supply. 

3.1 Understanding of what ‘sustainable water supply’ means 

There exists narrowed understanding to what ‘sustainable water supply’ or what sustainability 

means among participants. None of the participants but one addressed their understanding of 

sustainable water supply system holistically; that is people (social sustainability), planet 

(environmental sustainability) and profit (economic or financial sustainability). In the introductory 

and literature review chapters of this study, it was noted that the United Nations’ 2030 Agenda for 

Sustainable Development Goals encompassed all the three dimensions of sustainability. 

However, as it can be seen from Figure 3-1, below, 40 percent of the participants’ understanding 

about sustainable water supply was confined to only operational sustainability (such as running 

of the system without interruption because of operation and maintenance issues) or technical 

sustainability (things related to the proper engineering design of water supply system). Herewith 

it is worth noting that the names of the participants were kept confidential and was not directly 

used in the data analysis as well as in the display of the results. Rather they were given coded 

names such as PSAWEN #1, UNICEF #1 and the likes as shown in Figure 3-1 below. 

Environmental sustainability and social sustainability were the two most missed dimensions of 

sustainability in the participants’ responses and understanding; both were addressed by only two 

participants. For example, a comparison carried out with the aid of NVIVO 12 between 

environmental and operational sustainability in regards to the participants’ response clearly 

showed that much of the understanding did not involve environmental aspect of sustainability 

(Figure 3-2).  
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In addition to the narrowed understanding mentioned above, a significant finding was the differing 

understanding of what a ‘‘sustainable water supply’ means among participants within the same 

government office. For example, according to one of the participants from MOE explained 

sustainability as, “A given water supply system is sustainable when it shouldn’t rely on temporary 

sources of water, you cannot just supply to village that source as it dries two to three months 

later.” No additional discussion was provided by the participant other than this though the 

interviewer queried for additional understanding on what ‘sustainable water supply development’ 

meant to him. On the other hand the other participant from the same MOE office included all the 

dimension of sustainability in his responses as can be seen from Figure 3-1 below.   

 

Figure 3-1: Diagrammatic map of Participants’ understanding on what ‘Sustainable Water Supply’ means (from NVIVO 12)  

In the conclusion sub-section of the literature review chapter, narrowed understanding and or 

notion of sustainability among development actors were identified as one of the major barriers to 

the successful implementation of SDGs and this case study affirmed this at least for Puntland 

regional state of Somalia. On the other hand this result might also indicate the area of the 
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immediate challenges where Puntland is currently facing as 80 percent of the participants talked 

about operational and technical sustainability and hence issues related to these shall be seriously 

looked into. They focused on the immediate challenges they were facing day by day but also it 

showed the extent of the problem Puntland is facing in regards to operational and technical 

sustainability.  

 

Figure 3-2 Environmental versus Operational sustainability dimensions in the participants’' responses to their understanding of 

‘sustainability’ 

3.2 Awareness level of the communities on solar-powered water supply system 

The second major theme that was identified in the analysis of the interview transcripts was the 

awareness level of the communities in Puntland on solar-powered supply system. This main 

theme was emerged into two main sub-themes: 1) familiarity to solar powered alternative to 

drinking water supplies; and 2) Participation and involvement of communities in problem 
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identification, consultations and workshops. And accordingly these are discussed in the following 

sub-sections.   

3.2.1 Communities’ familiarity to solar powered alternative to drinking water supplies 

One major finding identified in this study was that the communities of Puntland in Somalia are 

well familiarized with solar energy source for purposes like as a source of light for their household, 

for charging their mobiles and in some places for minor cooking but they do lack similar level of 

familiarity in using solar energy for water pumping. One of the participant from MOE said: 

“The awareness level at community level is very good because I see them charging their 

mobile phones, I see them using solar for lighting at shops, prayer places like Mosques. 

They understand that solar system doesn’t require them to have skills. But what is still not 

there is motivation to take action.” (MOE #1, Ministry of Environment) 

The other participant working for NGO said: 

“Yes, the people have a good awareness about solar. But they cannot afford it. Solar is 

more benefiting. We are now using for street light.  …they use it at household level. They 

have more awareness and they like it.” (NCA #1, NGO) 

A participant from Public Private Partnership said: 

“Yes, the rural community use and know that. If you go to market you will see rural areas 

using for mobile, lighting, and radios. They know and they are familiar but the problem is 

that they are not using solar for water pumping.” (NUWACO #2, PPP Company) 

The participants also indicated that the reason for not using solar energy for water pumping is 

related to the high installation cost associated to it but not because they prefer diesel energy to 

solar energy for water pumping. One of the participant from government line office (PSAWEN #1) 

who is primarily responsible for ground water supply for Puntland said, “nowadays, the 

communities are familiar with solar. They are interested; all the operators say please we need 

solar, because they know the cost they are incurring from running generators daily.” This could 

be partly related to the fact that the NGOs, UN agencies and government have been installing 

solar powered water pumping system for the communities in Puntland free of charge as part of 

emergency response following disasters due to fighting, draught and flood for long time now and 

hence they might not worry about the high cost of the installation cost for solar water pumping.  
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3.2.2 Communities’ Participation and involvement in problem identification, 

consultations, workshops and the likes 

In the first part of the discussion, 50 percent of the participants believe that communities had been 

involved adequately but with the follow up questions and when the discussion went into the 

details, some of them said that the involvement of the communities in all stages of project 

implementation had never been quite adequate. While the rest 50 percent believed that 

communities’ participation and involvement in solar powered water supply projects had never 

been adequate. Particpant from UNICEF expressed:  

“Community participation is something which is really missing. There is very limited 

participation; I can say zero participation. Every participation includes only mayor and 

operators, not more than that.” (UNICEF #1, UN agency) 

Similarly a participant form an NGO (WVI #1) said, “That is a good question, but my understanding 

is that the community doesn’t more or less participate in the decision making of this kind of things.” 

One of the participant from the responsible government line offices for water supply also said: 

Concerning community participation, no one consults individual households or there has 

never been any valuable community mobilization in this regards. Only few representative 

of the communities are involved only at the beginning of the project; not more that. 

(PSAWEN #2: Government) 

It indicates that there is some level of participation but only involving few individuals and hence 

not adequate.   

One of the key finding in regards to community participation was related to the level of participation 

of marginalized populations in Puntland, Somalia. One of the participant from an NGO shared: 

“There is very low level of participation when it comes to marginalized people. When we 

want to conduct training the first thing we do is we explain what we are doing and the 

people we need to train. So you may see those marginalized people not selected for 

participation. I have seen in one village at “chirire” “Madiban” they didn’t get water supply. 

…it is the mayor who usually does such discrimination.  The mayors usually disfavors 

marginalized people. (NCA #1: NGO) 

In the literature review chapter, it was discussed that without the participation of communities, all 

partners, and women and marginalized people fully during all the stages of the intervention of 

water supply projects, it is impossible to ensure its sustainability. Inclusiveness of marginalized 
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people and equity distribution of resources were given especial place in the literature review for 

achieving SDGs successfully.  

3.3 Pros and cons of solar versus diesel powered water pumps 

The pros and cons of solar versus diesel powered water pumps were discussed by the 

participants and accordingly a number of sub-themes have emerged under this main theme during 

the analysis as shown in the final template in Error! Reference source not found. and in Figure 

3-3 they are discussed in the following sub-sections. 

 

Figure 3-3: Main themes of Pros and cons of solar versus diesel powered water pumps 

3.3.1 Technically 

3.3.1.1 Complexity of technology 

90 percent of the participants agreed that solar water pumping system is much easier technically 

than the generator run system once it is installed. However they also agreed that solar is a bit 

more complex and is new technology which requires skilled technicians during the first installation. 

However the maintenance and operation of solar powered water supply system is very simple 

and does not require skilled technicians. The diesel run water pumping system on the other hand 

is too complex and difficult to manage. For example, NUWACO #1 from PPP Company, who is 
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directly managing a number of water supply projects which run using both diesel and solar power, 

said, “generator is more complex. I prefer solar and it would be easier.” And the other participant 

from PPP Company also explained: 

“Generator is complex. The whole system can be completely shut down just because of 

one fuse. One single fuse costs us two or three dollar, which we cannot find it in the local 

market. So solar system is more suitable in this county. Other issue there is no qualified 

technicians for generators too. But solar doesn’t need much maintenance, only to protect 

from outside, external to protect from child and from anybody who can damage it. That is 

the challenge to solar. (NUWACO #2: PPP Company) 

3.3.1.2 Availability of technical skills to operate the system 

 Similarly the finding showed that solar water pumping system is superior to diesel run system in 

terms of availability of technical skills to operate the system except the initial installation time. 

MOE #2 from the Ministry of Environment said, “Yes, they are available locally.” This might be 

related to the less complexity of the solar technology compared to the generator discussed above. 

However it was also explained that there are limited skilled professionals for the design and 

installation of solar powered pumping system, for example PSAWEN #3 from the government 

said: 

“You know, there are some problems with renewable energies especially solar system 

energy, we have lack of technicians especially during installation, and in some projects 

we are receiving complaints for under-sizing and or over-sizing of solar pumps. (PSAWEN 

#3, government) 

3.3.1.3 Night time pumping 

One of the common challenge explained by 50 percent of the participants was the inability of solar 

pumps to pump at night time and the need to include battery system in the installation to store 

energy for night time. UNICEF’s participant said, “The only advantage for generator is night time 

pumping.” And NUWACO #2 from the PPP Company said, “Solar has a lot of advantages and if 

we add batteries for night time pumping, then it will be complete.” However this was identified in 

the literature review chapter as one of those challenges that could be easily mitigated with either 

applying careful design of system or by adding some additional facilities. 

3.3.2 Environmentally 

100 percent of the participants agreed that solar powered pumps are much superior to the diesel 

run water pumps in regards to the damage they are causing to the environment. Though it was 
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only 20 percent of the participants who included environment in their understanding on what 

‘sustainable water supply’ mean, all emphasized the negative impact of diesel run water pumps 

on the environment. UNICEF #1 said, “Generator produces carbon and disposes oil and causes 

problem to the environment.” WVI #1 said, “Yes, it is clear to me that environmental pollution is 

more related to generator power system.” NUWACO #2 also said, “Generator has a lot of waste 

production and pollutes the environment.” 

3.3.3 Financially  

The analysis of the data financially concerning the pro and cons of solar versus diesel water 

pumps in Puntland, resulted into two sub-themes: investment cost and operation and 

maintenance cost. They are presented and discussed below. 

3.3.3.1 Investment cost  

All participants agreed that investment cost of solar powered water pumping system is very high 

compared to diesel powered water pumping system. MOE #1 said, “Of course when it comes to 

solar, solar is initially expensive. … In general, the initial cost is a problem.” For example, 

NUWACO #2 expressed his concern: 

“…Somalia imports solar from abroad. Personally I asked dealers to buy solar, they 

requested me 4000 USD for less than two kilowatt power. So the initial cost is far beyond 

your imagination.”  

And UNICEF #1 went on to compare through its life time cost and explained in detail:  

“Initial cost of solar water pumping is a bit more expensive than generator run water 

pumping system but in shallow wells it is even cheaper option at the beginning.  The cost 

of operation and maintenance is very high for generators. And in general life-time cost of 

solar water pumping is very low. Moreover life time of generator is much shorter than solar 

panels.” (UNICEF #1, UN Agency) 

In the literature review chapter, the same conclusion had been made. 

3.3.3.2 Operation and maintenance cost  

3.3.3.2.1 Cost and availability of spare parts 

One major finding was that availability of spare parts for generators was mentioned as the major 

bottleneck compared to solar pumping system. NUWACO #2 from PPP Company said:  
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“For generators, there no available spare parts. We import them from abroad and you 

have to wait a lot of time. That alone makes much difference between generators and 

solar. Also it creates a lot of work and needs money because generators needs every time 

to control, to start to shut it down, to change oil every time. Solar only needs to be cleaned 

up. (NUWACO #2, PPP Company) 

This shall be mainly related to the fact that the solar water pumping system does not need much 

maintenance during its life time. As PSAWEN #1 from the government explained: 

“In my experience solar doesn’t need many spare parts and it is also available in towns. 

Mainly the problem I have seen is with converter but it is available; there are many 

companies that supply solar spare parts.” (PSAWEN #1, government) 

3.3.3.2.2  Cost and availability of fuel and oil 

Not only the cost of fuel was mentioned so frequently by all participants as the cause for high 

operation cost for diesel powered water pumps but also the poor quality and the limited availability 

of fuel had been emphasized. UNICEF #1 said, “Diesel is coming from the Gulf and its quality is 

not even certified and causes problems to generators. Moreover diesel is very expensive.” This 

is partly related to lack of strong government institutions who formulates policies, guidelines and 

standards to control quality of imported items to Puntland. 

3.4 Barriers to the successful implementation of solar powered drinking water 

supply projects 

The study identified five major barriers as to the successful implementation of solar powered 

drinking water supply project in Puntland (see Figure 3-4). The study also found out that there is 

no social and cultural related barriers to the use of solar power for drinking water pumping. All are 

discussed into six sub-themes below. It is worth noting herewith that these barriers identified in 

the analysis of the transcribed interviewed data were also identified in the literature review part of 

this study and hence the study was looking forward to confirming if these were barriers in Puntland 

context too and if there were additional ones. The study did not find any barrier different from what 

was identified in the literature review.  
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Figure 3-4: Major Barriers to successful Implementation of Solar Powered Water Supply Development 

3.4.1 Theft and Vandalism 

One of the major barrier identified in the analysis of the interview transcripts was theft and 

vandalism in solar water pumping systems especially related to the solar panels. 70 percent of 

the participants raised theft and vandalism of solar panels as the major problem that Puntland is 

facing. MOE #1 said, “… there is a risk of vandalism for reason I don’t understand. So the only 

issue with solar is protection, especially in remote areas.” Similarly MOE #2 said, “… the only 

thing people are afraid of is because they have to employ somebody to protect solar panels in 

remote areas.” NCA #1 also said, “You may fear that someone will remove the solar. And you 

need to pay someone to keep it.” According to NUWACO #2, this is also related to the low 

awareness of the community and expressed, “… because of our community have no knowledge 

for public goods protections, someone who walk along the street can throw stones, then the 

panels will get damaged easily.” However as discussed in the literature review chapter, this is one 

of the barriers which could be mitigated by carefully designing the system or adding additional 

features to the system along with the raising the awareness of the communities.  

3.4.2 Financial and other Resources Gap 

Financial and resources gap in Puntland was identified as a huge gap in Puntland to the 

successful implementation of solar powered drinking water supply projects. 80 percent of the 

participants discussed this as one of the biggest challenges to achieving SDG 6 in Puntland.  

UNICEF #1 mentioned that donors are not also willing to fund solar because of its high investment 

cost, “There is a huge financial gap and especially since the initial cost is high, donors are also 

not willing to fund.” In the literature review chapter two key challenges were identified that would 

affect countries’ effort to fully achieve SDG 6: 1) financial and resources gap would be one of the 

key challenges for LDC like Somalia; and 2) following this challenge, United Nations SDG agenda 
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was to commit developed countries to finance LDCs like Somalia. However according to the 

findings of analysis of the interview transcripts, Puntland, Somalia has never been getting this aid 

for renewable energy alternatives like solar water pumping that enable the country/region to 

achieve its SDG 6 targets for reasons that need further exploration. PSAWEN #1 expressed his 

concerns:  

“… I can say there is little funding for solar water pumping in Puntland. Even our partners 

also focus on generator fearing the initial investment cost of solar powered water pumping 

system. Very few interested to support solar system, even NGO’s.” 

3.4.3 Policy and Legal related Barriers 

There had never been clear finding on the availability of clear policies and strategies which 

encourages the use of solar water pumps in Puntland. Only 20 percent of the participants said 

that there was available water act. UNICEF #1 said, “Here is Water Act but it is too general and 

lacks details and practicality.” Whereas PSAWEN #2 said, “Yes, part of the water act in Puntland 

included solar water pumping.” The rest of the participants either did not know about its availability 

or they believed that it was not available.  NUWACO #1 said, “There is no clear policy in Puntland.” 

And similarly NUWACO #2 said, “We don’t have clear policy and guidance.” Whereas PSAWEN 

#3 said, “I don’t have much idea about that.” It is also worth noting that the researcher’s personal 

request for the Water Act from PSAWEN was a vain attempt. Accordingly this study concluded 

that lack of clear policy which encourages the use of solar powered water pumping is one of the 

main barriers in Puntland. So the either the policy is has never been formulated or it has been 

formulated but no one is using it.  

3.4.4 Low Awareness and Low level of community participation 

In sub-section 3.2 of this same chapter, low awareness and low level of community participation 

were identified findings and discussed in these sections. Though the communities are well familiar 

with solar energy for various other purposes it was mentioned that their familiarity for water 

pumping was low. Again the low awareness and the need for capacity building for government 

and NGOs had been mentioned as one of the challenges in the implementation of solar powered 

drinking water supply projects in Puntland.  Moreover as it was identified and discussed both in 

literature review and in 3.1 subsection of this chapter, narrowed understanding of what 

‘sustainable water supply’ means affects the successful implementation of solar powered drinking 

water effectively.  
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3.4.5 Limited Suppliers and Skilled Technicians 

Similarly limited suppliers and availability of skilled technicians were identified both in the literature 

review and in sub-section 3.3.1.2 as key challenges for successful implementation of solar-

powered drinking water supply projects in Puntland. For example, NUWACO #2 expressed his 

concern, “…there are no enough dealers in this country. Only two to three dealers. Somalia 

imports solar from abroad.”    

3.4.6 Social and Cultural Barriers 

All participants confirmed that there is no any social or cultural barrier with Puntland communities 

to solar powered alternative to drinking water supplies. They never came across such social and 

or cultural barrier which hinders the communities from using solar power for water pumping. For 

example, the participant from the PPP Company (NUWACO #1) said, “There is no such 

acceptance problem to solar in the community.” PSAWEN #1 from government also said, “They 

prefer too much solar system. Even they usually come and ask us for solar pumps saying that we 

have no money to buy fuel. They are interested.” 

3.5 Concepts to the successful implementation of solar powered water supply 

Though not exhaustively, a number of concepts that contribute to the successful implementation 

of solar powered drinking water supply projects in Puntland were identified in the analysis of the 

interview transcripts as can be seen from the diagram below (see Figure 3-1). The main ones were 

capacity building for government, NGO and water operators, improving the quality of solar system 

components, need for planning, research and studies in the sector, need for clear policy and 

guidelines favoring solar energy for powering water pumps and raising community awareness 

and participation.  

NCA # an NGO staff expressed her need for capacity building saying, “For a staff like me I need 

training concerning solar. …capacity building for staffs are very necessary. ” PSAWEN #1 from 

the government also commented on the need for training of water operators on solar powered 

water pumping, “To improve capacity of the operators, one time training is not quite enough but 

give more.” 

The need to improve the quality of the components of solar powered water pumping system 

especially the quality of solar panels and solar inverters were given due consideration by 60 

percent of the participants. Due to that the need to standardize the quality of products that are 

being imported is suggested by the participants. This connected to the challenge they are facing 

with supply of poor quality solar panels and inverters which fails to provide the rated power. It was 
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partly contributed by the lack of strong government institutions which control the quality of 

imported items to Puntland based on established standards. It was also related to either the under 

sizing of solar panels or incomplete facilities or components such as solar batteries during the 

design.  PSAWEN #1 said, “We should have good quality of solar, converter and all equipment. 

If we don’t have good quality it will get out of use after few months.”   PSAWEN #2 also 

commented: 

“Getting good system, standard and acceptable one is very important. We need to also 

come up and identify what ‘good solar system is’ or not. As we have seen some solar 

system that have a capacity of; let’s say 300 watt/hour but producing less than 150. We 

need good equipment that last long that reduces the overall cost for water and so on than 

having new generator every five year. So we need to install good system that has longer 

life and which is sustainable.” (PSAWEN #2, Government) 

 

Figure 3-5: Concepts Underlying successful implementation of Solar Powered Water Supply System in Puntland 

Another major concept identified from the analysis of transcribed interviews was the need for 

planning, assessment, research and studies on solar powered water pumping for successful 

implementation of such projects. NUWACO #1 said, “Do survey or study first before jumping to 

propose and implement solar powered water pumping system.” This was also partly related to 

design of such systems based on limited data and hence collection of data through assessment 

was highly recommended. For example, PSAWEN #3 recommended:  
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“Identify locations, get borehole drilling completion report, demand of water, flow rate, 

elevation, number of population and animals and all shall be computed very well. Consider 

the addition of night time storage tanks too.” (PSAWEN #3, Government) 

The need to have separate and clear policy and guidelines which encourages and promotes the 

use of renewable energy alternatives such as solar power for drinking water pumping for Puntland 

was also identified as one concept for successfully achieving SDG 6 in Puntland. UNICEF #1 

suggested, “We need to have guidelines and policies. The guideline will lead us.” And MOE #1 

also said, “In rural areas, solar power should be number one and there should be subsidies.” 

Finally the analysis of the interview transcripts indicated that raising the awareness of 

communities on solar powered water pumping system and participating them from problem 

identification, selection of technologies, its implementation to the operation and maintenance of 

such projects are very essential for their success. For example, UNICEF said, “Participation of 

communities is also another thing that had to be seriously considered.” And this was also 

something which emerged from the literature review chapter as one key concept that should be 

considered to ensure the sustainability of such water supply projects powered by solar. Moreover 

it was concluded in the same chapter that to ensure effective selection of alternative technologies, 

there shall be a move from ‘resource driven approach’ to ‘demand driven approach’ which 

involves full participation of communities.  
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Chapter 4: Conclusions 

This dissertation is designed to study the relative merits of solar versus diesel powered water 

pumping system in Puntland regional state of Somalia from the perspective of meeting 

sustainable development goals specifically SDG 6. However it was noted that SDG 6 is highly 

inter-connected to SDG 7 and SDG 13 which targeted affordable and clean energy to all and 

which urges UN member countries to take urgent action to combat climate change and its impacts 

respectively (United Nations, 2015). In the literature review, whether these targets of the United 

Nations’ 2030 Agenda for Sustainable Development will be achieved in LDCs like Somalia or not 

was put under question. Taking into consideration just part of SDG 6 alone which targets universal 

access to clean and sustainably managed water for all, for Somalia with more than 63 percent of 

the rural population lacking access to safe drinking water (UNICEF, 2018) and with continued 

conflict, terror attack (ongoing fighting), insecurity, instability and recurrent draughts (Central 

Intelligence Agency, 2018), this question becomes more frustrating. In spite of this big and crucial 

question which is out of the scope of this study, through literature review it was found out that 

solar powered water pumping systems were economically, socially and environmentally more 

viable and superior over diesel powered water pumping systems. In spite of this and the fact that 

Puntland in Somalia is endowed with high solar insolation ranging on average from 5-7 

KWh/m2/day (World Bank, 2018), Puntland remained to use diesel as the major source of power 

to pump drinking water and the real bottlenecks and barriers for this has never been clearly 

known.  

However most of these studies were based on quantitative studies through collection of 

secondary data in which all of them were conducted outside Somalia context. In addition to the 

fact that Somalia is one the least developed countries, the country has stayed more than two 

decades of war and conflict since 1991 and major infrastructures had been destroyed and hence 

it had been a collapsed state up to 2012 (Rotberg, 2004) in which this had made the context very 

different from the countries where these quantitative studies were conducted through the 

collection of secondary data. Moreover it was found out in the literature review that the feelings, 

perceptions, experiences, understanding and attitudes of people which can affect the decision on 

the choices of alternative energy to water pumping could not be explored and identified using 

quantitative and secondary data alone (Creswell, 2014) and (Saunders, et al., 2009). Due to these 

reasons, this study collected qualitative data through face-to-face individual in depth interviews 

from ten participants selected through purposive sampling from six key stakeholders in Puntland 

who are directly or indirectly involved in the intervention of drinking water supply in Puntland.  
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The study followed the subjective interpretivism research paradigm, a case study approach and 

an inductive research strategy through qualitative data analysis to identify the barriers and to 

explore the concepts underlying the successful implementation of solar powered water pumping 

in Puntland, Somalia. The interviews were then transcribed and analyzed thematically using one 

of the thematic analysis styles called template analysis aided by NVIVO qualitative data analysis 

software. The analysis resulted in five major themes: 1) understanding of what ‘sustainable water 

supply’ means; 2) awareness level of the communities on solar-powered water supply system; 3) 

pros and cons of solar versus diesel powered water pumps; 4) barriers to the successful 

implementation of solar powered drinking water supply projects in Puntland, Somalia; and 5) the 

concepts to the successful implementation of solar powered water supply. 

It is found out that there is a narrowed notion and or incomplete understanding of what 

‘sustainable water supply’ means in Puntland. The analysis shows that it is not understood 

holistically or in its full dimension, that is, economically, socially and environmentally. And this is 

one of the bottlenecks from achieving its target successfully (Jickling, 1994). However it was 

identified that communities in Puntland are well familiarized with solar power for charging mobile 

phones, for lighting and radios. However they don’t have similar familiarity level in using it for 

drinking water pumping. This was related to the high installation cost of solar powered water 

pumping system. It is also concluded that community’s participation in problem identification, 

consultations and workshops is not adequate. This has been found out even worse when it comes 

to marginalized communities.  

The analysis of the transcribed interview shows that the participants understand and feel that 

solar powered water pumps are superior technically, financially and environmentally over diesel 

powered water pumps. However the study shows that users are facing challenges by the inability 

of solar to pump water during night time and suggested the need to include battery charging 

system to save power for night time pumping.   

The study also identified theft and vandalism, limited financial and other resources, lack of clear 

policies and guidelines and low awareness, low level of community participation, limited suppliers 

and skilled technicians as the major barriers to the successful implementation of solar powered 

water pumping system in Puntland. On the positive side, the study does not indicate the existence 

of any social and cultural barriers in using solar energy for drinking water in Puntland. Moreover 

the study suggested the need for building the capacity of government, NGO and water operators, 

improving the quality of solar system components, conducting research and studies in the sector, 

formulating clear policy and guidelines favoring solar energy for powering water pumps and 
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raising community awareness and participation as the main success factors for the 

implementation of solar powered water supply system. 

Finally, the study recommends that future studies which include water users’ as participants, focus 

group discussions including women and marginalized people to be conducted so as to able to 

capture their perception, experiences and attitudes and make the data collection more inclusive 

data for such qualitative studies. This might enable to capture other key non-identified barriers 

and success factors by this study for achieving SDG 6 targets. It also recommends that similar 

studies should be conducted to other regions of Somalia so as to able to make generalized 

conclusions at national level.  
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