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The objective of this study is to assess the cur-
rent state of energy access, expenditure and the 
perspectives of different stakeholders on current 
state of energy supply in informal settlement 
areas of Gondar City, Ethiopia. Cross sectional 
survey research design with mixed approach was 
employed. Out of the six major informal settlement 
sub-cities in the city, three were chosen purposely. 
Data was collected from 309 randomly selected 
households using face-to-face interview. Moreover, 
workshop was organized to gather data from 
researchers, informal settlers and government 
officials. Descriptive statistics, using SPSS version 
20, was used to analyze data collected from house-
holds while stakeholder analysis grid was used for 
comparison of the different perspectives. The result 

showed that more than 98% of the respondents 
have no own power meter while the remaining 2% 
have got access illegally, through corruption. Of the 
respondents that have no own power meter, about 
89% rented in one light bulb from the nearby houses 
with power meter. Wood and charcoal are the 
main sources of energy for settlers and they spent 
more than 29 % of their income for energy, which 
exacerbates the vicious cycle of poverty for informal 
settlers. Though there are different views among 
stakeholders, it is found that tenure insecurity is 
the most important challenge to supply energy 
for informal settlers.  Informal settlers have no 
much choice to live; they are excluded from service 
provisions like electrification. Therefore, inclusive 
planning is highly recommended. ◆
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Globally, cities are growing rapidly and more than 
half of the world’s population live in urban areas 
(UN-Habitat, 2016). Most of this growth is related to 
unbalanced urban development, which is complex 
and is linked to livability of urban areas along with 
water, food and energy security. In Africa, more 
than half of the urban population (61.7%) live in 
informal settlement and slums and by 2050, Africa’s 
urban dwellers are projected to have increased from 
400 million to 1.2 billion (UN-Habitat, 2015). The 
trends indicate that the informal housing sector is 
growing at a faster rate than the formal one (Butera 
et al, 2016; Belete, 2019) in developing countries. 

Similarly, urbanization in Ethiopia has been increas-
ing mainly due to rural-urban migration, which is 
also the main driver of informal settlement. Even 
though one of the main agenda of sustainable devel-
opment goals is ensuring access to affordable, relia-
ble, sustainable and modern energy for all, in most 
developing countries extensive need for energy 
forced the people to use unsafe energy sources 
(Wolpe & Reddy 2010; Gaunt & Borchers, 2012; 
Makonese, et al, 2016). Provision of energy becomes 
more important for developing countries as they 
are in the track of industrialization process. In the 
Ethiopian context, where structural transformation 
is envisioned, steering and managing urbanization 
process including energy management in sustainable 
track is important (Makonese, et al, 2016). However, 
there has always been a gap between energy supply 
and demand in both rural and urban areas of 
Ethiopia (Mondal et al., 2018; Bekele et al., 2013).

More than 90% of energy for cooking and heating 
is derived from biomass fuel including wood, 
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PART 1
INTRODUCTION 

charcoal, crop residues and animal dung (Bewket, 
2003; Mekonnen & Kohlin, 2008; Damte et al., 
2012; Mondal et al., 2018),and often times this may 
create major environmental problems through 
deforestation (Teketay, 2004; Duguma, 2010) since 
the majority of the population rely on fire wood 
for energy production (Bewket, 2003; Mekonnen & 
Kohlin, 2008).

The situation of energy supply is worst in informal 
settlement of urban areas since they have no for-
mal way to obtain the available energy like other 
settlers. The need of access to modern energy sys-
tems is located in rapidly growing informal urban 
settlements throughout the developing countries 
(Singh, et al, 2015).  Studies show that solutions to 
the problems of supplying energy to informal urban 
settlements are mysterious because the contexts of 
the settlements are so different and rapidly chang-
ing (Butera et al., 2016; Singh et al., 2015), and the 
resources available are generally scarce. Lack of 
choice in accessing adequate, reliable, good quality, 
safe and environmentally friendly energy services 
to sustain economic and human development is 
the way in which energy poverty manifests itself 
(UNDP, 20003).

Most energy assessments in Ethiopia tried to show 
the supply and demands in rural areas in relation 
to fuel wood (Duguma & Hager, 2010; Desta, 2015).  
However, such kind of information has not been 
given much attention in informal settlement areas. 
There are literature gaps that show in what status 
the informal settlers of Ethiopian urban centers are 
found in terms of energy provision and how much 
they expend to get minimum energy for cooking 
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and lightening. Moreover, perspectives of different 
stakeholders for energy supply challenges and future 
plans for addressing the challenges have not yet 
been assessed in Gondar city, where huge numbers 
of informal settlers are residing.  According to the 
city administration report, the number of informal 
settlers is increasing through time mainly due to 
rural to urban migration that needs integrated 
planning for social service provision (Gondar City 
Administration, 2018). Thus, assessing the current 
regime of energy management in informal settle-
ment areas in the city will put a pathway for policy 
makers in energy sector for the solution. Therefore, 
this study wants to: 1) assess the source, amount 
and expenditure of energy in informal settlement 
areas; 2) explore the views of different stakeholders 
on the challenges of sustainable energy supply; and 
3) explore the power and interest of stakeholders 
for sustainable solution of energy supply based on 
stakeholders’ perspective. ◆
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is situated in Northwestern highlands of Ethiopia, 
Amhara National Regional State at about 1203’N 
latitude and 37028’E (See Figure 1). It is located at a 
distance of 727 kms from Addis Ababa, the capital 
of Ethiopia and 120 kms from Bahr Dar, the capital 
city of Amhara National Regional State. 

Description of the study area

Gondar is one of the largest cities in Ethiopia, which 
has great economic and historical importance and 
where more than 600,000 people are residing (Gondar 
City Administration, 2018). Geographically, Gondar 

PART 2
MATERIALS AND METHODS

Figure 1
Location map of Gondar
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Gondar has a total area of 192.3 square kms with 
undulating mountainous topography.In the north-
west direction, Semien National Park, a world’s 
heritage site registered by UNESCO, is situated at 
about 120 kms. Gondar is situated in the foothills of 
the Semien mountain chains at an average elevation 
of 2200 meter above sea level, and a crown of 3,000-
meter high mountains in three sides surrounds it. 
To the south, the landscape opens to a valley and 
distant views of Lake Tana, source of the Blue Nile.

Methods of data collection
Cross sectional survey research design that makes 
use of a systematic combination of both quantitative 
and qualitative approaches was employed in this 
study. Household questionnaire survey, workshops 
(with different stakeholders: government officials, 
researchers and community groups), focused group 
discussion (FGD) and personal observations were 
the major tools used for data collection. 

To select the sites and samples for the study, a 
preliminary discussion was held with stakeholders 
including the city’s administration.  In consultation 
with these parties, six sub-cities were identified 
as major areas of the informal settlement. Out of 
these, for this study, three sub-cities were purposely 
selected, considering their accessibility. Lideta, 
Maraki and St. Gebreal were the sample sub-cities 
selected for the study. Though there was lack of 
well-documented data in the city administration, 
about 2079 of informal settlers were believed to 
settle in the three sub cities. Of these, about 15 % 
of the households (312 samples) were taken propor-
tionally from the three sub cities. Each participant 
was selected through simple random sampling 
technique.

Table 1
Sample households of the study population

SUB CITIES TOTAL HHS SAMPLE HH

Maraki 1340 201

Lideta 427 64

St. Gebriel 312 47

Total 2079 312

Household questionnaire survey was used to generate 
data on energy access, expenditure and sources of 
energy. The questionnaire was first developed in 
English language and then translated to the local 
language (Amharic). Face to face interview was drawn 
on fill in the questionnaire in order to accommodate 
diversity that could relate to literacy as illiterate 
people might be part of the sampled subjects and to 
minimize the non-response rate of the questionnaire.

Workshop was also the main data collection tool 
and the participants for the workshop were basically 
from the three categories of stakeholders who were 
expected to have different views for energy supply 
to the informal settlers in Gondar city. The first 
category includes government officials from the 
city who were working in city municipality, electric 
supply authority and land administration offices 
of the city. The second category includes staff from 
University of Gondar as well as graduate students 
from the same university. Lastly, community groups 
from informal settlers themselves were also involved 
to capture their views on energy issues. 

For all the groups a highlight was given about 
informality and the concepts of power/interest grid 
for stakeholder prioritization.  After this, the three 
stakeholder groups were sat separately to make them 
free to discuss what they feel.  This helped to identify 
major challenges in supplying sustainable energy 
for informal settlement areas and to identify other 
stakeholders who have different interest and power 
for sustainable energy provision. 
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Moreover, the data collected from focused group dis-
cussion was used to support data collected from the 
household survey through questionnaire. Three FGDs 
(one in each sub-city) were also employed by includ-
ing six to eight persons in each discussion group. 

Method of data analysis 
The quantitative data which was gathered from 
household survey was analyzed using SPSS 
(Statistical Packages for Social Sciences) version 
20 software. Three samples were discarded due to 
incomplete responses. Descriptive statistics was 
used to see the energy sources, types and expendi-
ture at household level for informal settlers.

The data obtained through the workshop and discus-
sion was also analyzed qualitatively using thematic 
analysis and power-interest grid. This helped us to 
see different perspectives  to prioritize stakeholders 
based on power/interest relationships for energy 
solution (Mints & Kamyshnykova, 2019). ◆ 
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General backgrounds of informal settlers
Before we proceed to presenting the results and 
discussion relating to energy management in the 
study’s site, it is very important to see the background 
information of the informal settlers in Gondar city 
since it might have its own implication for energy 
management. The background data, as can be seen 
in Table 2, reveals that the majority of the house-
holds (78.6%, N= 309) were headed by male, with 
women headed households being only 21.4%. 

The result also shows that the majority of the infor-
mal settlers in the study area were in youth age (71%  
below 30) and the majority of them (79% ) were 
married (Table 1).
Significant number of the respondents (44%) did not get 
formal education while about 28.5% of them attended 
primary school and 7.4 % of the respondents completed 
their higher education from colleges or universities. 
Even though the literacy rate is higher than the figure 
for the ten least developing countries as indicated by 
Easton & Moussa (2019), which was about 54%  in 2015, 
considering the urban population, this might be very 
low. As it is indicated on Table 1, the majority (65%) of 
the respondents migrated from rural areas to the city 
of Gondar in search of better life. This might be seen as 
the reason for their higher dropout rate from schools.
The majority of the households (76.4%) had their own 
house which was poorly constructed using wood and 
mud (Figure 2) while remaining were living either in 
rented house or in their relative/parents’ house. About 
77.3% of the settlers were found to live in a single con-
fined room with no partition. This result matches with 
the result which was observed by. According to these 
researchers, 70% of the households in Kismu, Kenya 
had single room.

PART 3
RESULTS AND DISCUSSION 

Table 2  
Households’ Background

HHS BACKGROUND FREQUENCY
 (N=309) PERCENTAGE

Sex
Female 66 21.4

Male 243 78.6

Age ranges 

20 years and less 29 9.4

21 -30 190 61.5

31-40 62 20.1

41-50 21 6.8

greater than 50 7 2.3

Marital 
status 

Never married 35 11.3

Currently married 244 79.0

Widowed 17 5.5

Divorced 13 4.2

Level of 
education

Illiterate 103 33.3

Religious Education 11 3.6

Can read and write 25 8.1

Primary Education 88 28.5

Secondary 
Education 59 19.1

College/University 23 7.4

Place of 
birth

Gondar City 61 19.7

Other rural area 201 65.0

Other urban area 47 15.2

 
Housing 
ownership
 

Private 236 76.4

Rent from Private 61 19.7

Others 12 3.9

Number 
of rooms 
owned

1 238 77.3

2 55 17.9

3 10 3.2

4 3 1.0

5 2 0.6
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phones in the evening to eat their dinner for light-
ening purpose. The result from FGD also indicated 
that the people who have power meters continuously 
increase the amount of money for one light bulb. In 
addition, informal settlers explained that the own-
ers could disconnect the line any time they wanted 
though they were paying their monthly rents. It is 
also observed that the connections were  dangerous 
since they stuck to using very thin wooden poles 
with warped line of connection which could create 
electric shocks as shown in Figure 2. 

All households were found to use wood and char-
coal as their main source of energy for cooking and 
heating. Niyongabo & Makonese (2017) also found 
similar result in Mubuga informal settlement area 

Energy supply, source and expenditure
More than 98% of the respondents have no own 
power meter while the remaining small number 
of households have got access illegally through 
informal communication with the city electric 
suppliers, through corruption. The findings in this 
study is similar to the findings of a study conducted 
in Bahrdar city (Ambaye, 2011). As Ambaye’s (2011) 
study reveals, the absence of electricity forced some 
of the people to illegally connect electricity from the 
nearest area. About 89% (N=306) of the respondents 
rented one light bulb from the nearby houses with 
power meter (Figure 2) while others were not using 
any since they had no enough money to cover the 
connection cost and the monthly fees for one light 
bulb. In this case, they rather used their mobile 

Figure 2
Informal settlement areas in Maraki sub-city (Photo by the author)
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of Burundi where more than 84% of the settlers 
use wood based energy sources for cooking. This 
might have also significant impact on health due 
to pollution as many of them were observed to live 
in a very small confined single class rooms. Indoor 
air pollution due to the burning conventional fuels 
is responsible for many health, environmental 
and social problems that dis- proportionately and 
adversely affect children’s health (Shahsavari & 
Akbari, 2018). The World Health Organization 
(WHO) states that about 4.3 million premature 
deaths have been recorded each year as a result of 
household air pollution (WHO, 2014). 

Respondents were also asked whether they were 
using solar energy for lightning purpose. The result 
shows that only14% of them were using the solar 
panels for lightning purpose while the majority of 
them were not using this source. The result from 
FGD indicates that householders were not using the 
solar panels for lighting purpose due to their dura-
bility problem. Moreover, they also added that these 
solar panels were not affordable for them. As studies 
show if renewable energy sources  are not affordable 
to the poor households, they will not be used so that 
they may need effective way of financial support 
for their implementation in developing countries 
(Shahsavari & Akbari, 2018). 

Moreover, as revealed in the responses of the samples, 
the households were found to invest much of their 
income to buy fire wood and charcoal. The result 
shows that about 29% (mean monthly income= 1896 
ETHB11) of the income in informal settlement areas 
were used for energy, which leads to vicious cycle of 
poverty (Figure 3).  As compared to other studies, 
these poor households were found to spend huge 
proportion of their income for energy. For example, 
in Brunei Darussalam, Pacudan & Hamdan (2019) 
found that the energy expenditure of households 
ranges from 2.7% to 4.7% of their income. 

1 Ethiopian Birr, 1 ETHB is about 0.03 Euros.

Figure 3
Monthly average energy expenditure of informal settlers for 
different sources in Gondar city (Author’s survey, 2019).

Challenges in supplying sustainable Energy: 
Different Perspectives
To explore major challenges to supply sustainable 
energy for informal settlers, a workshop that partici-
pated different stakeholders, including the community, 
the government officials and researchers in higher edu-
cation institutions was organized. The result indicates 
that there were different views among the stakeholders 
on the challenges (Figure 4). The government officials 
emphasized that since the settlements were illegal, there 
was no need to supply electric power to them as this 
might in turn encourage other informal settlements. 
Singh et al.(2015) also pointed out that the supply of 
energy for poor households is highly attributed to lack 
of tenure-ship as well as improper planning to solve 
the problem of informality and social services, which 
is important to bring sustainable urban development.
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Figure 4
Major stakeholders’ view for the challenge of supplying energy

On the other hand, the poor informal settlers 
considered themselves as neglected group by 
the government officials due to their tenure 
insecurity. Thus, the Ethiopian Electric Power 
Authority (EELPA) showed no interest to supply 
power meters to these settlers. The result from the 
focus group discussion with informal settlers also 
indicated that though they had no option to live 
as a result of unaffordable house rent in the city, 
the government was not considering the problem 
that led them to insecurity and frustration. The 
researchers in the university also pointed out that 
though illegality was the main cause, the govern-
ment officials’ lack of awareness about the problem 
and know how to supply energy for these settlers 
was the most important challenge. It is believed 
that, for sustainable urban growth, inclusive plan-
ning is needed since the issue of informality is a 
serious problem in developing countries (Penrose 
et al., 2010). 

Though the millennium development goals, espe-
cially goal 7 and 8, state that any intervention in 
informal settlements must give greater attention to 
inclusive, safe, resilient, and sustainable develop-
ment (Nassar & Elsayed, 2018), the challenge still 
remains behind this fact and many government 
officials are not taking care of it.

Power/interest analysis of stakeholders for 
solution (Stakeholders’ view)
From the above challenges, it is also important to 
see the possible power/interest relations of different 
stakeholders for the solution to provide energy for the 
poor informal settlers. The three major stakeholders 
who participated in the workshop had different views 
as shown in Figure 5. Major stakeholders like the city 
administration, the city Mayer office and EELPA were 
identified as stakeholders with high power but with 
less interest to provide energy, mainly electric power 
to the poor society as indicated by them in Figure 5a.
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Source: Adapted from Ackermann & Eden, 2011

Interest
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Figure 5 
Power/interest views by a) Government officials b) researchers c) informal settlers  on solution of energy provision
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through education. However, the education policy 
of Ethiopia, as part of the country’s policy and 
strategy, has not yet given much attention for the 
informal settlers though understanding the key 
trends of urbanization likely to unfold over the 
coming years is crucial for the implementation of 
the 2030 agenda for SD, including efforts to forge a 
new framework of urban development (UN, 2018; 
Larson et al., 2019). Considering Ethiopia’s policy 
and legal aspects of land, is the best example of 
marginalizing the urban poor. Despite high rate of 
urbanization in Ethiopia, both the land lease policy 
and condominium housing strategies could not sat-
isfy the poor who are living in informal settlement 
areas (Belete, 2019).

In order to acquire a plot of urban land through a 
lease contact or a condominium unit, a significant 
amount of lump sum fee or initial/down-payment 
is requested from personal saving. The allocation 
of plots through lease contract and allocation of 
condominium flats seem to provide greater bene-
fits to the urban middle and higher classes, not to 
the low-income communities (Belete, 2019). The 
insensitiveness of the formal land and housing 
supply for the poor has led to the explosion of 
new informal settlements in the peri-urban areas 
(UN-Habitat, 2011). 

All the above explanations hint that the poor infor-
mal settlers, who are deprived of social services in 
Gondar, and probably in all other cities of Ethiopia, 
have settled informally due to lack of options to 
survive. This needs thinking outside the box as 
explained by Adam (2019).  As mentioned in the 
Sustainable Development Goals (SDGs) by the 
United Nations, social inclusion is the key indicator 
of social sustainability. Moreover, implementing 
and achieving SDGs are meaningful when all 
people  experience a sustainable way of  life in 
which socio-ecological lifestyle is deeply tied with 
their  livelihoods and natural environment (Wang & 
Wang, 2019). ◆

On the other hand, the government officials also 
indicated that the researchers in higher education 
institutions were less interested as well as had no 
power for the supply of energy to the poor informal 
settlers. This might be related to their background 
knowledge since most of them were graduates of 
universities that they did not learn about informal 
settlers as well as service provision issues for these 
settlement areas during their stay in universities. 

The view of researchers was also similar in that 
the city municipality and housing and construction 
offices have greatest power followed by the EELPA 
and road authorities with low interest to supply 
energy; while informal settlers, other community 
groups, academic institutions and non-governmental 
organizations (NGOs) have interest but no power 
(Figure 5b).  Similarly, the informal settlers indicated 
that the Mayer office had greatest power but showed 
less interest to provide electric power for them. As 
the samples revealed, despite the power they pos-
sessed, the management committee did not volunteer 
to solve the problem of the informal settlers. 

During the focus group discussion, settlers pointed 
out that they settled informally due to lack of 
options available to them to live though the gov-
ernment always insisted complaining about them 
for being illegal. They also added that if they could 
get affordable housing in the city, they would have 
no any interest to live informally, devoid of infra-
structure and services. Poor economic opportunities 
and an increasing shortage of affordable housing 
lead to informal settlements where the residents 
live without security of tenure and limited access to 
basic infrastructure (Penrose et at., 2010). This has 
adverse impacts on the life of informal settlers and 
urban development (Abebe et al., 2019).

All the above explanations indicated that the 
future urban development should focus on inclu-
sive planning to bring relative equitable living 
standards in the cities. This might be achieved 
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playing their role to solve the challenge of energy 
supply. They contend that many have power, but they 
lack interest to address the problem. They claim that 
decentralizing power of the decision makers and 
considering inclusive planning is needed. Therefore, 
addressing problems of informal settlers would be 
much easier if all stakeholders come together and 
discuss ways of energy provision in particular and  
improving the life of informal settlers in general. 

Generally, inclusive planning by participating var-
ious stakeholders is one of the possible avenues to 
address problems relating to informal settlements 
in the city of Gondar. This could pave the way to 
bringing about future positive development of the 
city through improving the livelihoods of the poor 
informal settlers. ◆

This paper has attempted to explore major energy 
sources, supply and expenditure in Gondar city’s 
informal settlement areas. It has also investigated 
challenges relating to sustainable supply energy tak-
ing views of different stakeholders. It has revealed 
that the majority of informal settlers have no formal 
way of electric power sources for lightning, cooking 
and heating. The main source of energy for cooking 
and heating is wood. Lack of diversity in energy 
access and heavy dependence on biomass energy is 
needs seeking alternative renewable energy sources. 
One of the major potentials to solve this problem is 
improving the solar panel since the provision of solar 
panels is critical problem for the poor households. 
On the other hand, the informal settlers are 
investing much of their income to buy wood and 
charcoal. This may also exacerbate their worst living 
condition in the future as well. Thus, involving mul-
ti-stakeholders appear to be imperative to avert the 
vicious circle of poverty likely to prevail. Bringing 
different stakeholders, including NGOs, civic socie-
ties and settlers themselves to discuss the problem of 
informal settlers to access for affordable energy is a 
mandatory issue for the city administration.  

The central challenge identified in provision of 
energy for informal settlement is tenure insecurity. 
This might have also vicious problem for future 
development of the city. Though informal settlers 
have no choice to live, they are complained by the 
government and excluded in getting social services, 
like energy or electrification. They feel that they are 
neglected by the government which may also lead to 
grievance against the government if it is not prop-
erly solved. As can be inferred from the reports by 
informal settlers, many of the stakeholders are not 

PART 4
CONCLUSION AND POLICY IMPLICATION 
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