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The world is witnessing an unprecedented migratory crisis. By the end of 2016, there 

were more than 65 million of forcibly displaced people. Around 22 million of them were 

refugees who were forced to flee due to persecution, conflict, repression and natural 
disasters. Over 40% of the refugees are living in camps and in average the length of 

stay in a refugee camp is up to 12 years. The average lifespan of a refugee camp is 

close to 20 years.  

The priority of the humanitarian community is to provide this population with basic 

services such as shelter, food, water and protection. Nevertheless, there is an element that 

has been historically disregarded among refugees’ needs, despite its relevance and cross 

cutting impacts: access to energy.  

Almost 90% of people living in refugee camps do not have access to electricity and 

up to 80% of these people have minimal access to energy for cooking and heating 

purposes.  

After migration occurs, the forcibly displaced people have even less access to energy 

than in their places of origin. When populations arrive in humanitarian settings –

like refugee camps-, they often get into harsh conditions, aggravated by a lack of 

access to energy.  

In light of this problem, Alianza Shire was set up in 2014. Alianza Shire is a cross-

sectorial partnership formed by the Innovation and Technology for Development 

Centre from the Universidad Politécnica de Madrid, three Spanish energy companies 

(Ibedrola, Philips Lighting and Fundación ACCIONA Microenergía), the Spanish 

Agency for International Development Cooperation (AECID) with the collaboration 

of the UN Agency for Refugees (UNHCR) and the Norwegian Refugee Council (NRC) 

as implementing partner. 

This partnership is conceived as a platform that aims at providing innovative and 

sustainable solutions regarding the energy access of displaced and refugee 

populations. The pilot project in Adi-Harush refugee camp (Ethiopia) shows how a 

different approach, based on the collaboration, the sustainability and the 

involvement of the refugees and the host community can lead to durable solutions 

and relevant environmental, protection and economic impacts.  

This experience exemplifies that a different approach is needed to cope with the problem 

of energy access in refugee camps. Supported by a deep context characterizations and the 

involvement of the local authorities, the users must have a central role. In addition, a 

better coordination among stakeholders can help to optimize resources and avoid 

duplication. Business models to enhance livelihood opportunities can link the 

humanitarian relief to the development, counting with the support of the private sector. 

For all this elements, is necessary the participation of the host communities based on a 

long-term approach.  

Key words: Refugees, Energy Access, Humanitarian Action, Partnership, 

Innovation, Sustainable Development 
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This Master Thesis has been elaborated in the framework of my work in Alianza 

Shire, a cross-sectorial partnership that aims at providing energy access to displace 

and refugee populations. The main objective of this Master Thesis is to provide a 

series of strategic recommendations to address the problem of energy access in 

refugee camps in a safer, more inclusive and sustainable way. 

To achieve this general objective, the following specific objectives are stated: 

- To undertake a review on the state of access to energy in refugee camps, focusing 

mainly on UNHCR's strategy on this issue, Safe Access to Fuel and Energy (SAFE).  

- To Analyse the management and service models of Alianza Shire as well as the main 

aspects (characterization, planning, designing, implementation, impact) of the pilot 

project that has taken place in the Shire refugee camps. 

 

- To present the main results and learnings of the first Spanish experience of 

multiactor collaboration in the humanitarian field, Alianza Shire.  

 

- To draw a series of lessons learned from the experience that I have developed 

participating in Alianza Shire that can be extrapolated to other interventions of 

access to energy in refugee camps, offering strategic guidance for them.  

 

The methodology followed to elaborate this Thesis is mainly based on the analysis 

of the elements that frame the Alianza Shire. These elements comprise the field 

missions that have taken place, the characterization of the context and the technical 

solutions, the management and service models and the reports and documents that 

have been generated in the partnership. 

In addition, for the realization of this work, techniques of scientific revision, 

statistical treatment of data and comparative analysis have been applied.  

Specially, has been carried out a bibliography review about migratory crises and 

energy interventions that will generate the common conceptual framework from 

which to address the different objectives of the work. 

From the review of the information described above, together with the assessment 

of my experience during the practices, both in the field and in the office in Madrid, a 

series of lessons learned have been extracted and a series of strategies to follow for 

future interventions related to energy access in refugee camps are offered.  
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On September 2015, the General Assembly of the United 

Nations launched the Sustainable Development Goals 

(SDG), which aim to be the core of the Development 

Agenda until 20301. The new Agenda is structured around 

17 interrelated goals comprising from local needs to 

national and international development challenges. It is an 

ambitious and challenging agenda, which seeks to promote 

the transit of countries and the international community 

towards inclusive and sustainable development strategies.                 SDGs Logo 

The 2030 Agenda stresses the multidimensional reality of migration, recognising 

the contribution of migration to inclusive growth. It calls to strengthen international 

cooperation to ensure safe, orderly and regular migration. The 2030 Agenda also 

emphasizes that forced displacement and related humanitarian crises threaten to 

reverse much of the development progress made in recent decades2. For this to 

happen, a better understanding of the relationships between migration and key 

development issues. However, the world is facing an unprecedented displacement 

crisis that puts particularly the most vulnerable populations at risk.  

 

 

Figure 1.1. Trend of global displacement & proportion displaced (1997-2016). Source: UNHCR 

                                                           
1 General Assembly of the UN (2015): Transforming our world: the 2030 Agenda for Sustainable 
Development, Available at: 
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E (Accessed 
08.02.2017) 
2 Department of Economic and Social Affairs of the UN (2015): Integrating migration into the 2030 
Agenda for Sustainable Development 

http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
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According to the UNHCR, by the end of 2016 there were more than 65 million 

displaced persons around the world. Around 22 million of them were refugees who 

were forced to flee due to persecution, conflict, repression and natural disasters3.  

An estimated 10.3 million people were newly displaced due to conflict or 

persecution in 2016. This included 6.9 million individuals displaced within the 

borders of their own country and 3.4 million who sought protection abroad. 

Developing regions hosted 84 per cent of the world’s refugees under UNHCR’s 

mandate. At 14.5 million people, this was the highest figure in more than two 

decades. The Least Developed Countries provided asylum to 4.9 million refugees or 

about 28 per cent of the global total. 

The average lifespan of a refugee camp is close to 20 years. Over 40% of the refugees 

are living in camps. On average, the average length of stay in a refugee camp is up to 

12 years4. 

On September 2016, the United Nations General Assembly adopted a set of 
commitments to enhance the protection of refugees and migrants. These 
commitments are known as the New York Declaration on Refugees and Migrants5. 
 
The New York Declaration is based on the recognition that the world is facing an 
unprecedented level of human mobility, most of it positive, enriching and voluntary. 
It recognizes, however, that the number of persons who are forcibly displaced from 
their homes is at a historically high level and that more and more refugees and 
migrants are moving in circumstances where their lives are at risk, and their 
reception is overwhelming for countries on the front lines. 
 
States reaffirmed their to fully respect the human rights of refugees and migrants, 
and pledge robust support to those countries affected by large movements of 
refugees and migrants. 
 
Regarding the significance for refugee protection, they Significance for Refugee 
Protection, they specifically acknowledge that protection of refugees and assistance 
to host States are a shared international responsibility. In addition, in this 
Declaration a smooth transition is proposed, to sustainable approaches that invest 
in resilience of both refugees and local communities. For this to happen, a 
strengthened and well-funded emergency response are completely necessary.  
 
Large-scale refugee movements require comprehensive refugee responses, 
including protracted situations and wider channels for refugees to be admitted to 
third countries. These issues, among others, were outlined in a new framework 
called the Comprehensive Refugee Response Framework (CRRF)6.  

                                                           
3 UNHCR (2017): Global Trends Forced Displacement in 2016, Available at: 
http://www.unhcr.org/statistics/unhcrstats/5943e8a34/global-trends-forced-displacement-
2016.html Accessed 14.02.2017) 
4 Kerber, Daniel (2014): Innovation Planning Agency, IPA, in More Than Shelters 
5 General Assembly of the UN (2016): New York Declaration for Refugees and Migrants, Available at: 
http://www.un.org/ga/search/view_doc.asp?symbol=A/71/L.1  (Accessed 20.01.2017) 
6 UNHCR (2017): New York Declaration Quick Guide, Available at: 
http://www.unhcr.org/57e4f6504 (Accessed 10/06/2017) 

http://www.unhcr.org/statistics/unhcrstats/5943e8a34/global-trends-forced-displacement-2016.html
http://www.unhcr.org/statistics/unhcrstats/5943e8a34/global-trends-forced-displacement-2016.html
http://www.un.org/ga/search/view_doc.asp?symbol=A/71/L.1
http://www.unhcr.org/57e4f6504
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New York Declaration recognizes that while each refugee situation differs in  nature, 
the elements outlined in the CRRF provide for a more comprehensive, predictable 
and sustainable response that benefits both refugees and their hosts, rather than 
responding to refugee displacement through a purely, and often underfunded, 
humanitarian lens. 
 
The overall objectives of the CRRF are four-fold: to ease pressures on countries that 
host large number of refugees, to enhance refugee self-reliance, to expand access to 
third-country solutions, and to support conditions in countries of origin for return 
in safety and dignity  
 
The comprehensive framework is designed to ensure: rapid and well-supported 
reception and admission measures; support for immediate and ongoing needs 
(including protection, health and education).  
 

However, there is a key issue in order to ensure adequate and quality coverage that 

has been historically disregarded among refugees’ needs, despite its relevance and 

cross cutting impact: the access to energy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adi-Harush refugee camp, Ethiopia. Source: Alianza Shire 
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“Energy access is about providing modern energy services to everyone 

around the world. These services are defined as household access to 

electricity and clean cooking facilities” 

 

This is the International Energy Agency’s definition for energy access7.  

Energy has been described as “the golden thread” linking economic growth, social 

equity, and environmental sustainability. Taking this into account, the international 

community has promoted many initiatives to improve the energy access.  

For example, the United Nations General Assembly launched in 2012 the Sustainable 

Energy for All initiative (SE4All). The main objectives of SE4All for 2030 are to 

achieve universal access to modern energy and clean forms of cooking, double the 

historic rate of improvement of energy efficiency, and double the share of renewable 

energy in the global energy mix8.  

In 2015, Sustainable Development Goal 7 was adopted for 2030, to “ensure access 

to affordable, reliable, sustainable, and modern energy for all,” building further on 

the three SEforALL objectives. 

Later in 2015, at the Paris Climate Conference (COP21), countries from around the 

world committed to Nationally Determined Contributions, many calling for progress 

on the sustainable energy agenda9. 

Based on SE4All data, in 2014, 

more than one billion people—

around 15% of the world 

population—still lived without 

access to electricity. The vast 

majority of those without access 

lived in rural areas—particularly 

rural Africa—where the race 

against demographic growth is 

largely being lost.                                         

                                                           
7 IEA (2010): Energy Poverty: How to make modern energy access universal?, Available at: 
https://www.iea.org/topics/energypoverty/ (Accessed 18.04.2017) 
8 SE4All (2016): Beyond Connections, Energy access redefined: Introducing Multi-tier Framework for 
Tracking Energy Access, Available at: http://www.se4all.org/sites/default/files/Beyond-
Connections-Introducing-Multi-Tier-Framework-for-Tracking-Energy-Access.pdf (Accessed 
08.02.2017) 
9 UNFCC (2015): Adoption of the Paris Agreement, Available at:  

https://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf  (Accessed 16.03.2017) 

Figure 2.1. Demographic challenges for electrification. Source: 

SE4ALL 

https://www.iea.org/topics/energypoverty/
http://www.se4all.org/sites/default/files/Beyond-Connections-Introducing-Multi-Tier-Framework-for-Tracking-Energy-Access.pdf
http://www.se4all.org/sites/default/files/Beyond-Connections-Introducing-Multi-Tier-Framework-for-Tracking-Energy-Access.pdf
https://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf
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About 80% of the people without electricity live in just 20 countries. This does not 

means that these countries are not making an effort, because around 86 million 

people per year newly having access to electricity. However, the world’s population 

is growing at almost the same pace10.  

Joint to the lack of access to 

electricity, the other big 

challenge is the access to clean 

cooking facilities. In 2014, more 

than 3.000 million people lived 

without access to clean 

cooking, a slight increase in the 

deficit since 2012. This increase 

is driven by Africa, where 

population expands     by 

25 million annually while 

access to clean cooking increases by               

only 4 million per year11.  

The fuels and technologies used by the households for cooking are the major global 

health issue. Inhaling carbon monoxide a particulate matter from traditional 

biomass cookstoves causes annually the death of about 4 million premature deaths, 

primarily among women and children. Reducing exposure to these health risks calls 

for either switching to clean fuels or adopting improved cookstoves that burn 

biomass more cleanly and efficiently.  

In addition to the health problems from smoke inhalation, the combustion of solid 

fuels releases emissions of some of the most important contributors to global 

climate change: carbon dioxide, methane and other ozone producing gases such as 

carbon monoxide, as well as short-lived but very efficient sunlight-absorbing 

particles like black carbon and brown carbon. Household solid fuel burning 

provokes the 25% of global black carbon emissions, about 84% of which is from 

households in developing countries12. 

In light of this, the Global Alliance for Clean Cookstoves was set up. This Alliance is 

a public-private partnership base of more than 1,700 organizations from the private 

sector, NGO, philanthropic, donor, humanitarian, multilateral, and academic fields. 

Its main goals are to save lives, improve livelihoods, empower women, and protect 

the environment by creating a thriving global market for clean cookstoves and fuels.  

                                                           
10 SE4All (2017): Global Tracking Framework, Progress toward Sustainable Energy, Available at: 

http://gtf.esmap.org/data/files/download-documents/eegp17-

01_gtf_full_report_for_web_0516.pdf (Accessed 28.02.2017) 
11 WHO (2016): Household air pollution and health, Fact sheet N°292, Available at: 

http://www.who.int/mediacentre/factsheets/fs292/en (Accessed 08.05.2017) 
12 Global Alliance for Clean Cookstoves (2017): Partners Directory, Available at: 

http://cleancookstoves.org/partners/directory.html  (Accessed 07.02.2017) 
 

Figure 2.2. Demographic challenges for progress on access to 

clean cooking. Source: SE4ALL 

http://gtf.esmap.org/data/files/download-documents/eegp17-01_gtf_full_report_for_web_0516.pdf
http://gtf.esmap.org/data/files/download-documents/eegp17-01_gtf_full_report_for_web_0516.pdf
http://www.who.int/mediacentre/factsheets/fs292/en
http://cleancookstoves.org/partners/directory.html
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However, both electricity access and access to modern cooking solutions are 

measured in a binary way. This usually means “having/not having an electricity 

connection” and “having /not having access to non-solid fuels”.  

This focus on only one attribute –access to infrastructure/fuel– provides a simplistic 

and often distorted picture because it fails to determine how this access translates 

into reliable, affordable and modern service. Consequently, as the world is rushing 

to reach the universal access target, the purpose behind the target – having energy 

services provided in sufficient quantity and quality to trigger desired development 

outcomes – may be lost13.   

In light of this, the SE4All and the Energy Sector Management Program (ESMAP) 
from the World Bank developed a multi-tier framework with an approach that 
captures three main uses of energy for socioeconomic development: household, 
productive engagements and community services14.  

                                                           
13 Global Alliance for Clean Cookstoves (2017): Cooking and climate change, Available at: 

http://carbonfinanceforcookstoves.org/about-cookstoves/cooking-and-climate-change/ (Accessed 

07.05.2017) 
14 SE4All (2015): Beyond Connections, Energy Access Redefined, Conceptualization Report, Available 

at: http://www.se4all.org/sites/default/files/Beyond-Connections-Introducing-Multi-Tier-

Framework-for-Tracking-Energy-Access.pdf (Accessed 21.02.2017) 

Mobile charging store. Adi-Harush refugee camp, Ethiopia. Source: Alianza Shire 

http://carbonfinanceforcookstoves.org/about-cookstoves/cooking-and-climate-change/
http://www.se4all.org/sites/default/files/Beyond-Connections-Introducing-Multi-Tier-Framework-for-Tracking-Energy-Access.pdf
http://www.se4all.org/sites/default/files/Beyond-Connections-Introducing-Multi-Tier-Framework-for-Tracking-Energy-Access.pdf


 
17 

 
 

Figure 2.3. Hierarchy of Energy Access Indices. Source: SE4All 

 
 
The broad areas of energy proposed in the ESMAP & SE4All multi-tier framework 
use are: 
 

 For the household locale, the proposed multi-tier framework examines 
access to electricity, access to energy for cooking solutions, and access to 
energy for space-heating solutions as three separate sub-locales.  

 
 For the productive engagements, the proposed multi-tier framework 

examines the energy supply versus crucial energy uses. Measuring energy 
needs for productive uses is a complex challenge. There are many types of 
productive enterprises, with different scales of operation, degrees of 
mechanization, uncountable energy applications, and a variety of energy 
supplies.  

 
 For the community facilities locale, five sub-themes need to be considered- 

health facilities, schools, street lighting, government buildings, and public 
buildings.  

 
In chapter 5, during the analysis of the outcomes of Alianza Shire’s pilot project, this 
framework will be taken into account. There will be used the tiers applicable for the 
context of Adi-Harush refugee camp.  
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Historically, energy supply for refugees and forcibly displaced people has not been 
a priority for humanitarian assistance. The humanitarian community often try to 
cover first other basic needs, like food, shelter or medical care. These needs are part 
of the solution to improve the way that refugees can have access to energy. However, 
better and more integrated solutions are being missed due to a lack of focus on 
energy15.  
 
Usually, the temporary status of refugee settlements make impossible more efficient 
energy solutions, although the average time that a refugee spend in a refugee camp 
is close to 12 years.  
 
In many cases, refugee camps are off-grid. There are three main reasons why refugee 
camps are not connected to electricity grids: economic (large distance from the grid 
and high cost of connection), technical or political (controversy for the governments 
if they build permanent infrastructure in hypothetically temporal settlements)16.  
 
Even when the camp is connected to the grid, challenges still arise because power 
supply is irregular and unpredictable and electrical wiring is poorly installed and 
maintained, conveying physical risks of electrical shocks to the refugee population. 
In addition, many off-grid refugee camps are placed in highly irradiated countries, 
where the solar resource is abundant and the solar energy could be exploited17. 

                                                           
15 Chatham House (2015): Heat, Light and Power for Refugees, Saving lives, reducing costs, Moving 

Energy Initiative, Available at: 

https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/20151117HeatLightPower

RefugeesMEILahnGrafhamExecSummary.pdf (Accessed 14.03.2017) 
16 Beirán, Pablo (2014): Acceso a la energía en contextos humanitarios: Campos de refugiados de 
Shire (Etiopía), Universidad Politécnica de Madrid 
17 Chatham House (2014): Sustainable Energy Provision 

Communal kitchen. Adi-Harush refugee camp, Ethiopia. Source: Alianza Shire 

https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/20151117HeatLightPowerRefugeesMEILahnGrafhamExecSummary.pdf
https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/20151117HeatLightPowerRefugeesMEILahnGrafhamExecSummary.pdf
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Summarizing, at refugee camps there are energy needs at household, production 

and community levels. In households, energy is required for cooking, heating and 

lighting. The productive uses of energy can range from charging a mobile telephone 

to providing lighting or using electrical devices in small businesses. Regarding 

communal uses, energy is required for the provision of basic services such as 

education, sanitation, water supply or health. These communal services cover the 

basic needs of a high number of users with an affordable energy demand.  

Currently, almost 90% of people living in refugee camps do not have access to 

electricity15. In order to change this situation, the UNHCR launched the Safe Access 

to Fuel and Energy (SAFE) campaign in 2013. The SAFE Humanitarian Working 

Group tries to facilitate a more coordinated, predictable, timely, and effective 

response to the fuel and energy needs of crisis-affected populations18. 

According to SAFE, the main issues related to the lack of energy access in forcibly 

displaced people settings are: 

 | Lack of security in the camps and the collection of 

firewood without night lighting adds to the existing dangers. Women and girls 

may be frequently exposed to safety risks and gender-based violence. 

 | Around 80% of the people living in refugee camps have minimal 

access to energy for cooking and heating purposes15. In these cases, the 

firewood collected from the surroundings areas of the camps is the main 

source of fuel. 

The constant collection of firewood increases deforestation and usually is a 

trigger for conflict with the host communities due to the scarcity of resources. 

Moreover, burning firewood and diesel (which is expensive) leads to 

environmental degradation due to emissions of greenhouse gases. 

 | Women and children, predominantly girls, spend a high amount of 

time and labour looking for fuel for their own household energy needs and for 

income generation purposes. The drudgery of firewood collection limits the 

time they have for engaging in safer, more productive activities such as 

farming or attending school. In addition, energy access (especially electricity 

for lighting and running electric devices) in the small businesses that 

spontaneously are created in the camps is essential.  

 | Despite the importance of education and skills-building for both 

immediate support and protection, as well as for longer-term livelihoods 

opportunities, children —particularly girls— are frequently kept from school 

in order to collect firewood. School meal programs play a key role in enhancing 

                                                           
Among Displaced Populations: Policy and Practice, Moving Energy Initiative, Available at: 

https://www.chathamhouse.org/sites/files/chathamhouse/field/field_document/20141201EnergyDisplaced

PopulationsPolicyPracticeBellanca.pdf (Accessed 22.06.2017) 
18 Safe Access to Fuel and Energy (2017), Issues, Available at: 

http://www.safefuelandenergy.org/issues/index.cfm (Accessed 11.05.2017) 
 

https://www.chathamhouse.org/sites/files/chathamhouse/field/field_document/20141201EnergyDisplacedPopulationsPolicyPracticeBellanca.pdf
https://www.chathamhouse.org/sites/files/chathamhouse/field/field_document/20141201EnergyDisplacedPopulationsPolicyPracticeBellanca.pdf
http://www.safefuelandenergy.org/issues/index.cfm
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the nutritional intake of schoolchildren who may otherwise be forced to skip 

lunch.  

 | The food distributed in humanitarian settings 

must be cooked in order to be eaten. Cooking is essential: it prevents diseases, 

improves nutrition, and makes many foods more palatable. However, the need 

of fuel to cook food and to boil water is almost never provided, and the burden 

of finding cooking fuel rests on the communities themselves, primarily women 

and children.  

In many instances, families must trade or sell food rations in order to obtain 

fuel for their energy needs, which often leaves them with less food than they 

need to survive. 

 | In emergency settings, firewood is in direct competition with materials 

needed for shelter construction, such as timber. The construction of the camp 

itself can deplete much of the surrounding area’s firewood supply, forcing 

women to travel farther and farther away from the relative safety of the camp 

to find cooking fuel. Open fires for cooking, heating, and lighting in crowded 

camps constructed by wood pose also a huge health and safety risk. 

 | Rudimentary wood-fired cookstoves and open fires emit fine particles, 

carbon monoxide, and other pollutants at levels up to 100 times higher than 

the recommended limits set by WHO. Access to clean, safe, and efficient 

household energy is a basic need for the health, safety, and well-being of 

millions of displaced people worldwide.  

 | Safe and accessible energy impacts several areas of 

responsibility within the camp management. Struggles over limited natural 

resources, such as firewood, can cause tensions between host governments 

and camp residents, as well as between refugees and local communities.  

In addition, many of the organizations in the camps (distribution centres, 

offices, etc) needs access to electricity for working properly. Usually, this 

electricity comes from diesel generators, what spent many economic 

resources in fuel, instead of another services for the refugees.  

Energy access at refugee camps is a complex and wicked problem that can not be 

resolved by applying the traditional project approach through one-time 

interventions. It requires innovative proposals involving different stakeholders 

(from the public and private sectors) holding special skills (in resources, knowledge, 

experience) in order to provide an adequate, integrated and sustainable response19.  

Without safe and reliable access to energy, it can be impossible to meet the basic 
needs of life. As detailed in the previous section, the SDG 7 aims at “ensuring access 
to affordable, reliable, sustainable and modern energy for all”. Likewise, refugees 
must be included in this global commitment.  
                                                           
19 Mataix C., Rojo A., Stott L. et al (2017): Multi-actor Partnerships in social innovation to achieve the 
SDG: The potential of the University as a facilitator and promoter, Universidad Politécnica de Madrid 
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Currently, the world is embroiled in a refugee crisis, where the developing countries 

host the 86% of the refugees under the UNHCR’s mandate. The Least Developed 

Countries (LDCs) give asylum to more than the 25% of these refugees, around 4.2 

million people. In addition, many of the LDCs are part of the 20 countries where live 

the 80% of the people without access to electricity mentioned in Section 2.  

The high amount of vulnerable people -like refugees- that arrive to host developing 

countries puts an extra stress on the local resources. Usually, host countries are 

experiencing problems managing domestic issues such as poverty and the provision 

of access to basic services like water, food, energy, health, and education. This 

situation presents an urgent challenge to the international community. 

There are many links between energy development and migration. Like a basic 

human need, energy access is a prerequisite, among other factors, for poverty 

alleviation20. This has been acknowledged with SDG 7, as detailed in Section 3.  

Attending to the role of energy access on migration, it can be analysed from two 

perspectives: before and after migration.  

 

Figure 4.1. The role of energy in migration. Source: GIZ  

                                                           
20 EU Development Ministers (2016): Statement 14839/1–28/11/2016, Available at: 

http://www.consilium.europa.eu/en/meetings/fac/2016/11/st14969_en16_pdf(1)/ (Accessed 

05.05.2017) 

http://www.consilium.europa.eu/en/meetings/fac/2016/11/st14969_en16_pdf(1)/
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Before migration occurs, energy access is crucial for the provision of basic services. 

At the same time, energy is one of the drivers of the economic activity, helping to 

improve livelihoods. In the long-term, it prevents some of the structural causes of 

unregulated migration. Although not the only factor, energy access is one among 

many others in ending rural poverty and environmental degradation.  

Energy exacerbates other drivers of migration such as food insecurity, vulnerability, 

lack of access to sufficient resources and social services, but there is not enough data 

to ensure that lack of energy is a direct driver of migration. According to the figure 

4.1. from GIZ conceptual framework, there are two main root causes of migration 

directly related to energy access: economic and environmental drivers. 

An “economic migrant” is generally defined as someone who aims to improve his or 

her standard of living by moving to a different place21. Economic drivers are 

worsened further by a lack of energy access. Nevertheless, poverty is not only about 

unemployment or a lack of regular income. It is also about structural conditions such 

as insufficient infrastructure for basic services (energy access, connection roads, 

water and sanitation).  

Among other factors, evidence shows that sustainable energy access: support the 

creation and upgrading of value chains22, enhances businesses productivity, 

facilitates the diversification of economic structures and livelihoods and releases 

time for paid work, childcare, social life, and leisure, empowering especially to rural 

women23.  

Environmental degradation tends to be slow and irregular, and is connected to the 

inefficient management of resources, including water. Environmental degradation 

also encompasses drought, deforestation and leads to the lack of natural resources 

for cooking in rural areas.  

Access to clean, reliable and sustainable energy reinforces the adaptation of rural 

communities to environmental degradation, especially in agricultural systems with 

the potential to absorb the benefits. Sustainable energy for water provision and food 

production systems can create opportunities for more resilient communities24.  

                                                           
21 IOM (2003): World Migration 2003, Available at:   https://publications.iom.int/system/ 

files/pdf/wmr_2003_1.pdf (Accessed 07.06.2017) 
22 Attigah,B. and Mayer-Tasch, L (2013): The Impact of Electricity Access on Economic Development  
23 Pueyo. A. (2016): Productive Uses of Energy: Unlocking Socioeconomic Benefits and Economic 

Viability of Energy Access Infrastructure, Institute of Development Studies 
24 EUEI (2017): The Role of Sustainable Energy Access in the Migration Debate, Available at: 

pdf.org/sites/default/files/field_publication_file/the_role_of_energy_access_in_the_migration_debat

e_euei_pdf_2017.pdf (Accessed 14.06.2017) 
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In light of these connections, it is important to coordinate agricultural policies with 

investments in water and renewable energy infrastructure25. Solutions based on 

renewable energy for the creation of resilient water infrastructure are particularly 

suitable in developing countries, where climate change has increased the intensity 

and frequency of droughts.  

Resilient energy systems can also respond better to a crisis. For example, clean 

energy technologies, especially solar PV power plants, seem a good choice during 

disaster response, as they do not require fuel supplies to work or rely on critical grid 

infrastructure26.  
 

There are overlapping relationships between ‘forced’ and ‘economic’ drivers of 

migration. People that primarily leave their home countries due to economic factors 

can become refugees of war, such as those in Libya who were forced to move due to 

the conflict. Some refugees who originally moved because of war and arrived in host 

countries such as Jordan, Lebanon, Turkey, Greece, Uganda, Kenya or Ethiopia, 

reported that they had to move on yet again (secondary movements) because they 

were unable to make a living, due to the poor employment prospects, inadequate 

infrastructure (water, energy and food nexus systems), and the lack of access to 

healthcare and education27.   

After migration occurs, the forcibly displaced people have even less access to energy 

than in their places of origin. When populations arrive in peri-urban areas or 

humanitarian settings –like refugee camps-, they often get into harsh conditions, 

aggravated by a lack of access to energy. Without access to energy, it is more difficult 

to light, cook food or have access to health and education services.  

The different approaches taken by the humanitarian and development actors 

represents one of the main challenges for the provision of sustainable energy 

solutions to displaced populations.  

On the one hand, the humanitarian community tries to meet the needs of refugees 

with a short-term abroad, most of the time providing free resources directly to the 

populations, due to the severity and urgency of the situation. On the other hand, the 

goal of development practitioners is to work with the local governments and the 

private sector with a mid to long-term approach.  

                                                           
25 Rasul G. and Sharma B (2015): The nexus approach to water-energy-food security: an option for 

adaptation to climate change 
26 Tweed Katherine (2015): How solar is playing a role in Nepal’s disaster relief, Available at: 

https://www. greentechmedia.com/articles/read/role-for-solar-in-nepal-disaster-relief (Accessed 

10.03.2017) 
27 Crawley, H., Düvell, F., Jones, K., McMahon, S. and Sigona, N. (2016): Destination Europe? 

Understanding the dynamics and drivers of Mediterranean migration in 2015, MEDMIG Final Report, 

Available at: http://www. medmig.info/wp-content/uploads/2016/12/research-brief-

destinationeurope.pdf (Accessed 28.03.2017) 
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Sometimes there is a certain reticence of the governments to develop any kind of 

solution that may indicate the formalisation of the settlements. This fact, joint to the 

political instability, the legal status of the displaced populations and the extra 

pressure on the limited resources could undermine the political credibility and 

make impossible the provision of sustainable energy solutions.  

This, in camps that active for around 20 year and where the people stay in average 

up to 12 years, requires a different approach4. Figure 4.2., developed by the EUEI, 

shows the main elements of how this problem should be approached.  

The concept of Linking Relief Rehabilitation and Development (LRRD) aims at 

linking short-term relief measures with long-term development programmes, and 

to create a more sustainable response in crisis situations28.  

 

Figure 4.2. Energy access in aid-development transition: a coordination model. Source: EUEI  

There are clear interconnections between what can be done for displaced people 

and for host communities regarding sustainable energy services. With a long-term 

approach (like proposed in the CRRF), but without ignoring the acute and urgent 

needs, sustainable energy access can saves economic resources and facilitate the 

process of resettlement and/or the integration of refugees into the host community.  

Summarizing, improving energy access in refugee camps can increase levels of 

safety, comfort and livelihoods opportunities. Therefore, and from a broader 

perspective, developing energy services in humanitarian settings can reduce the 

drivers for secondary movements. Furthermore, it can help to integrate refugee and 

host communities by dealing with extra pressure to the limited resources24. 

                                                           
28 European Parliament (2012): Linking relief, rehabilitation and development: Towards more 
effective aid, Policy Brief 
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At the end of 2013, an exploratory study carried 
out by AECID and itdUPM on public-private 
partnerships in the humanitarian sector, 
confirmed firstly that the limited access to energy 
at refugee camps hinders the provision of basic 
services for this population; and secondly, that 
there was an existing interest by the private sector 
to contribute with its operational capacities and technical knowledge in order to 
improve this  situation.  

Although in telecommunications and logistics, there were already successful 
experiences with international leading companies such as Ericsson or DHL, there 
was no initiative of the same importance in the energy field29.  

Alianza Shire was created in 2014. A multiactor partnership, involving the Spanish 
Co-operation, the Universidad Politécnica de Madrid and three leading companies 
in renewable energy and lighting (Iberdrola, Philips Lighting and Fundación 
ACCIONA Microenergía), with the UNHCR’s collaboration, was to provide innovative 
and sustainable energy solutions for refugees and displaced persons. Alianza Shire 
is seen as an example of collaboration, fully aligned to the SDG 17 “revitalize the 
global partnership for sustainable development”. 

Alianza Shire Partnership’s first experience, described in Section 5.3. is focused on 
the pilot project carried out at Shire refugee camps, in the Tigray region, in the north 
of Ethiopia. 

Ethiopia has become a transit country for Eritreans attempting to reach Europe. In 
recent years, thousand of Eritreans, many of whom are unaccompanied minors, 
constantly fled from their country due to the continuous violations of human 
rights30. According to the UNHCR, on May 2017, there were more than 37,000 
refugees, mostly Eritreans, in Shire refugee camps31. In particular, at Adi-Harush 
refugee camp, where this pilot project of Alianza Shire is taking place, hosts today 
around 8,000 Eritrean men and women32.   

 

                                                           
29 itdUPM (2013): Public-Private Partnerships for Humanitarian Action, Available at: 

http://www.itd.upm.es/download/appah/Executive%20Summary_ECOSOC_final.pdf (Accessed 
11.04.2017) 
30 Amnesty International (2017): Amnesty International Annual Report 2016/2017, Available at: 
https://www.amnesty.org/download/Documents/POL1048002017SPANISH.PDF  https://www.a
mnesty.org/download/Documents/POL1048002017ENGLISH.PDF (Accessed 25.05.2017) 
31 UNHCR (2017): Ethiopia Fact Sheet May 2017, Available at: 
https://data2.unhcr.org/en/documents/details/54661 (Accessed 08.06.2017) 
32 Alianza Shire (2015): Synthesis and Characterization of technical solutions for Shire Refugee 

Camps, Available at: https://nube.cesvima.upm.es/index.php/s/QJOMyCdp8IlC0Le (Accessed 
01.02.2017) 

http://www.itd.upm.es/download/appah/Executive%20Summary_ECOSOC_final.pdf
https://www.amnesty.org/download/Documents/POL1048002017SPANISH.PDF
https://www.amnesty.org/download/Documents/POL1048002017ENGLISH.PDF
https://www.amnesty.org/download/Documents/POL1048002017ENGLISH.PDF
https://data2.unhcr.org/en/documents/details/54661
https://nube.cesvima.upm.es/index.php/s/QJOMyCdp8IlC0Le
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Every refugee camp in Shire 
(with the exception of Hitsats 
camp) is connected to the 
national electricity grid33. The 
said grid provides power to some 
communal services at the refugee 
camp, like communal kitchens 
and training centres. The UNHCR, 
through the Administration for 
Refugees and Returnees Affairs 
(ARRA), is currently covering the 
electricity costs in the camps by 
paying to the Ethiopian Electric 
Utility (EEU), which is the 
national electrical company. 

However, the poorly installed 
electrical wiring and the irregular 
power supply jeopardizes the 
availability of the service and 
causes power cuts, so there are 
only six hours of electricity per 
day.   

 

Furthermore, there is a high risk of electrical shocks due to lack of protection 
devices, both for facilities and for people.  

The remaining communal services get power from fuel generators or are not 
connected to the grid. 

The small businesses at the camp use individual diesel generators to get electrical 
energy. The main problem is the high cost of this supply. For example, any small 
‘restaurant’ managed by refugees in the camp has to monthly pay around 1,500 ETB 
(approximately 60 EUR) to provide power for few luminaires, a fridge and a speaker. 

Energy use at household level is mainly required for cooking, firewood being the 
main source of fuel at the camps. Nevertheless, due to the continuous collection over 
the last few years and climate conditions, the surroundings of the camps are totally 
deforested and women and girls have to walk longer distances (between five and 
seven kilometers) in order to get firewood for cooking. In same cases, refugees have 
to sell part of the food ration to buy fuel for cooking34. 

In this context, Alianza Shire’s pilot project aims at providing a comprehensive 
solution for the lack of energy access at refugee camps. 

                                                           
33 Alianza Shire (2015): Optimal model for electricity distribution grid on refugee camps: Guide for 

optimal management, Available at: https://nube.cesvima.upm.es/index.php/s/Ccu6kQi2Ut5e77D 
(Accessed 08.02.2017) 
34 Alianza Shire (2014): Characterization of Shire Refugee Camps and Energy Needs Assessment, 

Available at: https://nube.cesvima.upm.es/index.php/s/3tLiRensZEQgG08  (Accessed 29.04.2017) 

Woman collecting firewood in Adi-Harush refugee camp, 

Ethiopia. Source: Alianza Shire 

https://nube.cesvima.upm.es/index.php/s/Ccu6kQi2Ut5e77D
https://nube.cesvima.upm.es/index.php/s/3tLiRensZEQgG08
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The partnership was created in 2014 with the aim of improving the access and 
quality of energy services for the population living at the refugee camps. It also aims 
at offering a service to the international humanitarian community by providing 
adapted, efficient and sustainable solutions35. 

The partnership is made up of three leading private companies in the energy sector 
(Iberdrola, Fundación Acciona Microenergía and Philips Lighting) which provide 
their technical knowledge on models for energy service provision, innovation, 
renewable energy, lighting and business models.  

The presence of a governmental agency (AECID) and a multilateral organisation 
specialised in the work with refugees (UNHCR) ensures institutional support and a 
wider knowledge of the humanitarian context. 

The Centre for Technological Innovation for Human Development from the 
Universidad Politécnica de Madrid (itdUMP) is the institution playing the role of 
facilitator or promoter and responsible for designing and managing a space for 
collaboration as well as for carefully monitoring all working processes. Moreover, 
the University also promotes the management and dissemination of the knowledge 
generated by the partnership. 

After several identification missions, a partner on the field joined in mainly to 
support implementation. After assessing the organisations present at the camps, the 
NGO Norwegian Refugee Council (NRC) was adhered. 

Figure 5.1. Alianza Shire’s organizational map. Source: Alianza Shire 

                                                           
35 Alianza Shire (2017): Case Study, Available at: 
https://nube.cesvima.upm.es/index.php/s/b0J6PlDMX4kNRcl/download (Accessed 15.06.2017) 

https://nube.cesvima.upm.es/index.php/s/b0J6PlDMX4kNRcl/download
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The Centre for Technological Innovation for Human Development from the 
Universidad Politécnica of Madrid (itdUPM) is a cross-cutting centre that 
channels   and promotes Universidad Politécnica de Madrid’s contributions to the 
human development and sustainability agenda. The itdUPM applies innovation, 
through a multidisciplinary approach, for resolving problems related to global 
sustainability. 

The Spanish Agency for International Development Co-operation (AECID) is 
the main management body of the Spanish Co-operation whose mandate is to fight 
against poverty and achieve sustainable development. According to its statutes, the 
Agency was born to promote the right for development, seen as an essential human 
right and related to the fight against poverty as part of the process to obtain this 
right.  

ACCIONA Microenergía Foundation (FUNDAME) is ACCIONA Foundation, a 
leading company in service provision of infrastructure, energy and water. The 
company launched FUNDAME in November 2008 with the aim of promoting social 
development in remote rural areas by increasing access to basic services.  

Iberdrola is a leading company in wind energy and one of the biggest electric 
companies in the world. It is known for its commitment to sustainability. It is aware 
of the key role it can play in providing universal basic services, in particular those 
related to energy, in regions where a significant part of the population is lacking 
access to means of modern energy.  

Philips Lighting Philips Lighting is a worldwide leader in lighting products, systems 
and services, since more than 125 years. It offers innovations in order to improve 
users’ quality of life. In the market for professionals and consumers, it leads the 
Internet industry related to devices which are transforming households, building 
and urban spaces. In 2016 it invested 5% of its profits on I+D, applying innovation 
to lighting. 78% of its sales are Green Products. 
 
The United Nations High Commissioner for Refugees (UNHCR), the 
partnership’s collaborating entity, was established on the 14th of December 1950 
by the United Nations General Assembly. The Agency’s mandate is to direct and 
coordinate the international action for refugees’ protection worldwide. The UNHCR 
main goal is to safeguard the rights and well-being of refugees and to ensure that 
everybody has the right to seek asylum. The UNHCR’s purpose is also to help 
stateless people all around the world. 

The Norwegian Refugee Council (NRC), the partnership’s implementing partner 
is a humanitarian non-governmental organisations which promotes and safeguards 
the rights of displaced persons, including refugees and internally displaced persons 
who are forced to flee their homes because of conflict, human rights violations, 
climate change and natural disasters.  
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The partnership’s governance is structured into three management bodies and all 
of them count on the participation of at least one representative from each partner: 
 

 This committee works at the partnership’s strategic level, 
and it is made of managers from each partner entity. The Steering Committee 
is the one in charge of guiding the strategic mission of the partnership and of 
its initiatives and projects. 

 
The Technical Team is made up of experts on energy from each 

partner entity. According to the characteristics of the requested project, they 
are able to enjoy the specific support of groups of experts within their own 
organisations. 

 
 The Communication Committee is composed of 

one member from each partner entity who will be an expert in 
communication. Its main tasks include managing partnership internal 
communication, developing communication protocols and planning an 
external communication strategy36. It is also in charge of developing an 
internal communication platform containing all meeting minutes, news of 
interest and technical reports in order to allow an efficient knowledge 
management and an adequate documentation of the whole process. 

 
 
 
 

 
 

Figure 5.2. Structure and governance. Source: Alianza Shire 

 

 

 

 

 

                                                           
36Alianza Shire (2016), Communication Strategy  
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The partnership is conceived as a platform for innovation to develop energy supply 
solutions that improve the services and quality of life of the refugees. Once those 
solutions are tested and documented, the partnership transfers them to 
humanitarian actors and offers support in their implementation when necessary. It 
does not attempt to become a conventional humanitarian operator. Given the 
specificities of the humanitarian context, there are other organisations with more 
suitable experience, structure and resources. 
 
The partnership offers the following services: 

In humanitarian projects and 
interventions 

In lessons learnt and knowledge 
sharing 
 

• Design and implementation of 
innovative projects in camps with 
refugees and displaced persons. 
 

• Knowledge generation and sharing: 
collection of experiences, lessons learnt 
and problem solving. 
 

• Strategic advice and consultancy work 
for the UNHCR (and other international 
organisations within the humanitarian 
community) on topics such as energy 
and sustainability in refugee camps. 
 

• Training for professionals in the 
humanitarian sector, on both technical 
and organisational aspects related to 
partnerships’ management in the 
humanitarian context37. 
 

• Provision of technological solutions 
for the humanitarian community. 

• Awareness raising about the refugees’ 
situation and sharing of successful and 
failure experiences and solutions. 

• A management model for other 
multiactor actions in the humanitarian 
and development sector. 
 

 

• Monitoring and evaluation of other 
implemented experiences. 
 

 

 

 
 
As a first experience, the partnership successfully designed and implemented this 
pilot project from 2014 to 2017 in the Eritrean refugee camp of Adi-Harush in Shire. 
This project aimed at improving the access and quality of energy services for the 
refugees and proved that multiactor partnerships are an effective alternative for 
offering innovative solutions in complex contexts. 
 
In the initial phase of the partnership, working teams, implementation and 
operational mechanisms were agreed and consolidated. An internal communication 
platform and a website for information sharing were set up. Moreover, the 

                                                           
37 Alianza Shire (2016), Strategic Guidance and Principles Framework 
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partnership gained a remarkable capacity on ‘technological surveillance’, and 
registered main progresses of its work and shared them through the said platform. 
 
In the same period, the design phase of this pilot project started by characterising 
and assessing the energy needs in Shire refugee camps. As a result of this study and 
two field missions, technical solutions were designed in order to improve energy 
access in the camps. 
 
Furthermore, first actions to ensure solutions’ feasibility were undertaken that 
consisted of an audit of the electricity grid in the camps, a guide to optimise the 
electricity distribution grid, a training toolkit for maintenance and repair of the 
electricity grid, and a report on logistics and field operations. 
 
After the audit and the characterisation of the most appropriated technical 
solutions, the project pilot was defined to improve and extend the electricity grid of 
Adi-Harush, the connection of the communal services, the installation of public 
street lighting connected to the grid and indoor lighting in communal kitchens. The 
said activities were carried with the participation of refugees who had received 
theoretical and practical training on electricity and lighting. 
 
In order to carry out this project, all partnership members mobilised not only 
material, financial and cost-price material resources, but also a huge quantity of 
other resources such as knowledge, skills, human resources, capacities and contacts. 
 
 

 
 

Ethiopian refugee camps. Source: UNHCR Factsheet May 2017 
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Refugees’ participation was crucial in the project implementation. It was mainly 
possible because of the provision of theoretical and practical training focused on the 
results of the needs assessment. Host community also joined the training. 
 

 
In December 2016 experts from Philips 
Lighting and Iberdrola provided a workshop 
for 28 people in order to set the theoretical 
fundamentals regarding the technology to be 
installed. This group was composed of 
refugees, members of the host community as 
well as staff from ARRA, NRC and the electric 
company. The training, whose educational 
material was adapted to the context and 
participants’ capacities, was focused on three 
aspects38:               Alianza Shire Training Toolkit 
 

I. Safety 
 

II. Electrical Grids 
 

III. Public Street 
Lighting 
 

• Risks Prevention: “The 
Five Golden Rules” 
 

• Electrical material and 
spare parts 
 

• Introduction to light 
and lighting 

• First Aid after electrical 
accidents 
 

• Fundamentals of low 
and medium voltage 
grids 
 

• Installation, repair and 
replacement of 
luminaires 
 

• Personal Protection 
Equipment 
 

• Routine checks to 
verify the state of an 
electrical equipment 
 

 

 • Electrical tools 
 

 

 • Guidelines for grid 
inspection and detection 
of power supply failures 

 

 

 
 
 
 
 
 
 
 
 
 

                                                           
38 Alianza Shire (2017): Training Toolkit, Available at: 
https://nube.cesvima.upm.es/index.php/s/xGNtJHVOJBVKhR8   (Accessed 08.02.2017) 

Theoretical Training session. Source: Alianza Shire 

https://nube.cesvima.upm.es/index.php/s/xGNtJHVOJBVKhR8


 
33 

 
Installation of equipment was 
done in February 2017. Fifteen 
refugees and four people from 
the host community 
participated in the process. 
Participants had been 
previously selected by the 
partner on the field -NRC- and 
had taken a course on electrical 
installation at the training 
center managed by the said 
organisation at the camp. 
 
Furthermore, staff from the 
Ethiopian electrical company 
and a refugee who works as a 
technical electrician for ARRA    Practical training session. Source: Alianza Shire  
supported the process of                
installation.  
 
All activities were supervised and directed by Iberdrola and Philips’ experts. Staff 
from itdUPM helped to coordinate it. 
 

 
Works were focused on the improvement and extension of the electricity grid, the 
connection to the communal services, the installation of public street lighting and 
lighting of communal kitchens.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Works in the grid. Source: Alianza Shire 
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• Transformers: Installation of a street 
lighting box, a distribution box and a 
control panel, improvement of 
connections and replacement of 
elements. 
 
• Division of the electric distribution 
grid into two, for a better load balancing 
and reduction of power losses. 
 
• Replacement of the bare wire by 
insulated wire. 
 
• Installation and adaptation to the grid 
of 20 wooden treated with salts poles. 
 
• Extension of the LV grid with 
insulated aluminium wire. 
 
• Development of a plan for a second 
extension phase and for improvement 
of facilities.  
 
      Installation of GPB. Source: Alianza Shire 
 

 
 
• Connection of seven communal 
services to the grid: a primary school, 
two communal kitchens, two markets 
(36 small businesses in total), a 
wellness centre for women and 
girls, and ARRA distribution centre. 
 
• Improvement of the connections 
among seven communal services: five 
communal kitchens, a health centre and 
a training centre. 
 
• Installation of protection devices in 14 
communal services, such as General 
Protection Boxes and ground 
connections. 
 

    
                  Correction of anomalies. Source: Alianza Shire 
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• Installation of 4km public 
street lighting in the camp 
in a grid completely 
separated from the low 
voltage distribution grid.  
 
• Public street lighting with 
64 light points (LED 
luminaires) of 35W each 
with an amplitude between 
35 and 40 meters on each 
side. For energy savings, 
luminaries are equipped 
with an automatic dimming 
system (dim to 50% during 
the central hours of the 
night). Adapted mounting 
arm for each luminaire, 
clipped to the pole with 
screws or metal strap, 
depending on the pole 
characteristics. 
 
• Installation of two public 
street lighting boxes, with 
automatic operation 
(automatic ON/OFF). 
 
 
     Street lighting installation. Source: Alianza Shire 
 
• Indoor lighting in seven communal kitchens. With the new installation and the 
change of the old fluorescent lamp into LED both lighting level and colour render 
have been increased. In addition, the life of LED luminaries and LED tube are 50.000 
h, 4 times the life of a standard fluorescent lamp. 
 
For more technical details, check Annex 8.1. 
 

 
 
This section aims at providing a general overview of the improvement in the energy 
access situation in Adi-Harush refugee camp after the implementation of the pilot 
project. For this purpose, a representation through the use of the applicable tiers 
from the ESMAP & SE4All multi-tier framework has been applied.  
 
Taking into account that the pilot project has covered mainly community services, 
street lighting and a group of small businesses, the household tiers will not be used.  
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In addition, due to the short time from the implementation, there is not enough data 
for covering all the tiers. Only will be applied the capacity a duration of the supply, 
regarding the electricity available. For more details, Annex 9.1. and Annex 9.2. where 
the complete tables of the multi-tier framework can be checked.  
 
Summarizing, the average tiers for the services where the pilot project took place 
are the next one: 
 

Service Average tier 
before 

Average tier 
after 

Productive uses: small 
businesses 

4,25 4,75 

Street lighting 1,7 4,6 
Community services 2,975 4,675 

Table 5.1. Average energy access tier  

 
If represented in a bar chart, the results show that the implementation of the pilot 
project improved considerably the energy access in street lighting (almost 3 tiers) 
and in the community services (almost two tiers). Regarding the small businesses, 
the improvement is more moderate.  
 

 
Figure 5.3. Average energy access tier  

 
As explained in Section 3, energy access in refugee camps is a cross-sectorial factor 
that can affect many other issues. According to a preliminary assessment 
undertaken by the UNHCR, NRC, ARRA and representatives from the community, 
and estimations that can be consulted at Annex 8.3., the project will impact: 
 

The intervention will reduce night-time robberies by 60%. Moreover, 
lighting a big part of the camp seems to make the situation safer for women and girls, 
so a reduction of assaults is expected. Nevertheless, violence against women and 
girls is a very sensitive problem, so attribution of results should be done carefully.  
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Since communal kitchens and the primary school are now 
connected to the electricity grid, the amount of firewood collected is expected to be 
reduced. Depending on the available electricity power and the use of diesel 
generators, several scenarios were defined (with different time per day of electricity 
coming from the grid and from diesel generators). Annex 8.3. summarizes the 
firewood collection, CO2 emissions and economic savings.   
 
Depending on the scenario, estimations show that around  1.500 tonnes per year of 
firewood collected will be avoided.  
 

The carbon dioxide is the main responsible of 
the climate change that is taking place  nowadays in the Earth, so one of the main 
objectives of the project is to reduce the CO2 emissions in Adi-Harush refugee camp. 
 
In Adi-Harush refugee camp, the CO2 comes mainly from the combustion of two 
fuels: firewood and diesel. 
 
Burning firewood for cooking or diesel for making some communal services work, 
causes the emission of huge quantities of greenhouse gases into the atmosphere. 
Regarding the emissions from the firewood combustion, the methodology used for 
the estimation has been the Gold Standard Methodology39.  Focusing on CO2 in 
particular, and depending on the selected scenario, around 2,000 tonnes of carbon 
dioxide emissions are expected to be avoided  every year.  
 
In that way, even increasing significantly the number of beneficiaries and taking into 
account the consumption of the street lighting installation, the expected result is an 
important reduction of the CO2 emissions, the collection of firewood and the cost of 
energy. 
 

Using diesel for the generators in some communal 
services in Adi-Harush camp has a very high economic cost both for the UNHCR and 
for the organizations present in the camps, like NRC. Although the electric bill will 
increase, the savings in diesel should make that the expenditures in electricity.  
 
The expenditures in fuel before the implementation (with a price of 20 ETB per litre) 
were 4160 ETB/day (1.5 METB/year). In addition, the electric bill per month 
according to the estimations (with a price of 0.7 Birr per kWh) was 773 Birr/day 
(282000 ETB/year). In total, the cost of energy in the camp is 1.782 METB/year. 
 
After the implementation, the cost of energy is expected to come only (or mainly) 
from the electric bill. In that way, depending on the availability of electricity from 
the grid, that is expected to increase due to improvements in the medium voltage by 
EEU, the economic savings could be considerable. As stated before, depending on 
the scenario, the economic saving in diesel purchase by connecting several 
communal services to the electricity grid will be of around 30,000 EUR per year. 

                                                           
39 The Gold Standard (2010): Methodology for Improved Cook-stoves and Kitchen Regimes  V.02. 
Indicative Programme, Baseline, and Monitoring Methodology for Improved Cook- Stoves and Kitchen 
Regimes. Available at:  http://www.cdmgoldstandard.org/wp-content/uploads/2011/11/V02_08-
02- 10_GS_Cook-stove_Methodology.pdf (Accessed 02.04.2017) 

http://www.cdmgoldstandard.org/wp-content/uploads/2011/11/V02_08-02-%2010_GS_Cook-stove_Methodology.pdf
http://www.cdmgoldstandard.org/wp-content/uploads/2011/11/V02_08-02-%2010_GS_Cook-stove_Methodology.pdf
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The pilot project will contribute to 
improve the livelihoods of the training participants. Firstly, four of them will be 
employed by NRC for three years to maintain the facilities and they will benefit from 
the incentives stipulated by the UNHCR for qualified employments. Secondly, the 
remaining participants in the training will be able to 
set up a business related to electricity at NRC markets. Lastly, public street lighting 
will allow the realization of productive activities during more hours a day40. 
 

The installation of protections, like 
General Protection Boxes, breakers or ground connections, will make the 
installations safer. On the one hand, it will avoid that a failure can propagate from 
one element to another and break or burn several parts of the installation. Hence, if 
there is a failure in one Communal Kitchen, the protections will cut the power, 
preventing that another element (like the transformer) is burned. On the other hand, 
the protections and rehabilitation of the grid will make that the power supply is 
more constant and robust. Hence, the time that the communal services are able to 
use the electricity from the grid is expected to increase.  
 
In addition, the protections will make safer the installations for the persons that are 
close to them. In that way, if there is an accident in the electricity grid and a worker 
from the O&M Work Team or a child accidentally are shocked, the protections will 
cut the power immediately, reducing considerably the consequences of the electrical 
shock. 
 

 
 

                                                           
40 Alianza Shire (2017): Pilot Project Technical Report 

Adi-Harush refugee camp Source: Alianza Shire 
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In innovation products and services, the ‘4P’s of innovation’ are commonly used41. 
We can identify the following innovative elements at Alianza Shire: 
 

Provision of sustainable technology, 
environmentally adapted to the 
context, and creation of specific tools 
(such as the training toolkit and the 
guidelines for grid maintenance) 
which can be easily scaled up. 
 

Management Model. Building of 
multiactor partnership under a 
multidisciplinary approach and the 
joint participation of stakeholders 
from the private or public sector, 
international organisations, civil 
society or university. 
 
Service Model. Users become the 
focus in every phase in order to 
ensure the facilities’ sustainability. 
Practical training addressed to the 
creation of a group of technicians 
composed by refugees. 
 

Enhanced perception about the 
provision of energy supply in refugee 
camps. Involvement and active 
participation by local organisations 
working in the energy sector and 
with refugees like ARRA and EEU. 
This has been reflected through the 
promotion of a coordination group 
about access to energy in the camps.                                Adi-Harush Street lighting map. 
Source: Alianza Shire 
 

Bringing awareness about energy as one of the main 
problems to be solved in humanitarian contexts. The access to energy is a key 
question in basic services provision such as education, health or protection on a 
more effective and sustainable manner. The partnership also represents a new mean 
to face important challenges in sustainability.  
 

                                                           
41 Bessant, J., Tidd, J. (2007): Innovation and Entrepreneurship 
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From the beginning of the partnership, sustainability has played a key role and has  
become the central pillar of the pilot project. In particular, in fragile contexts like the 
humanitarian one, solutions should be adapted to the environment and be 
sustainable in time. 
 
There are several elements at this pilot project which are crucial to ensure 
sustainability: 
 

Four training participants, who were 
selected by the companies’ experts regarding their skills shown at the installation 
process, will be the ones in charge of the maintenance of the electricity grid and 
installation of public street lighting. Moreover, a technician from ARRA who also 
participated in the training, will provide support to this group.  These technicians 
are hired by NRC for a period of 3 years and will enjoy monthly incentives set by the 
UNHCR. Their Terms of Reference are currently being developed so their main tasks 
and a safety action plan (including labour risks prevention) are agreed. 
 

In refugee camps like Shire, the number of secondary 
movements (individual transfers from the host country to a third country) is very 
high42. Therefore, a training toolkit was developed and donated to the partner on 
the field to be included in its general  training programme. The purpose of it is to 
ensure that the group of technicians in charge of maintaining the facilities gain the 
required skills and knowledge. Moreover, this group of technicians will be also 
responsible for regular monitoring and gathering information regarding the 
installations status as well as the energy consumption. 
 

Involvement of the 
EEU is a must in order to ensure sustainability of the facilities, since the organization 
is the ultimate responsible of the electricity grid in the camp. From the beginning, 
EEU has participated in the characterisation assessment as well as in the design of 
solutions. Therefore, EEU’s support on the implementation was remarkable by 
participating in the training and by helping on specific aspects which required the 
intervention of qualified staff. Furthermore, the improvements carried out by EEU 
in low and medium voltage facilities, as installation of new electricity poles and 
wiring, will upgrade the quality and stability of the service in Adi-Harush camp. 
 

During the whole 
implementation process, Alianza Shire has organised meetings with the main 
organisations working on energy provision in refugee camps. The aim is to make the 
issue of energy become a permanent and official question within the UNHCR, ARRA, 
NRC and EEU. Among others, the topics discussed were installation of electric 
meters, extension to other camps, inventory management and introduction of new 
technologies40. 

                                                           
42 Overseas Development Institute (2017): Journeys on Hold, Available at: 

https://www.odi.org/sites/odi.org.uk/files/resource-documents/11336.pdf (Accessed 
30.04.2017) 

https://www.odi.org/sites/odi.org.uk/files/resource-documents/11336.pdf
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Once the pilot project was successfully implemented 

in Adi-Harush refugee camp, the replication of the intervention in the remaining 
camps in Shire seems a feasible option in order to consolidate the partnership as a 
real and strong solution for the energy issue. The existence of context knowledge, 
adapted material for the camps (training toolkit, grids audit) and synergies among 
different stakeholders offers the possibility to upscale the pilot project in the rest of 
the Shire refugee camps. 
 

Since the partnership relies on a wide 
and mediumlong term vision from its creation, local entities were actively involved 
such as the national electric company (EEU) and the national agency responsible for 
refugees in Ethiopia (ARRA). Their role is crucial in upscaling this project in other 
camps in Ethiopia. 
 
Moreover, all Ethiopian camps share a common element: the proximity to the 
national electricity grid, so in principle, the centre of the interventions could 
possibly be quite similar to the one of this pilot project. 
 

Since the UNHCR is the main body in charge of 
refugees and displaced persons worldwide, and the partnership has proved to be 
able to provide sustainable and innovative energy services, the potential upscaling 
in other refugee camps in the world seems an interesting option to explore. 
 

Regardless of the location and bearing in mind the importance 
of energy, future activity of the partnership is open to boost other sectors too. To 
establish a link, for example, with water access, provides the opportunity to apply 
solar pumping. Other options are to connect small private businesses or households 
through prepaid intelligent, business models through biogas, solar recharge centres, 
and so on. 

Practical training. Source: Alianza Shire 
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The application of technological solutions, which were identified by the partnership 
in order to improve the access to energy in Adi- Harush refugee camp, was 
satisfactory, bearing in mind the specificity and complexity of the context. Public 
street light is nowadays working properly and the majority of communal services of 
the camp are already connected to the electricity grid. 
 
However, as in every project design and implementation of technological solutions, 
there are lessons learnt that can be of use to improve the service and management 
model of future interventions carried out by the partnership. A number of 
significative lessons learnt are listed below: 
 

A thorough and detailed identification is crucial in order to 
gain deep and up-to-date knowledge of the context. In this pilot project, a 
characterisation report of the refugee camps in the area was carried out during a 
time period of over a month and a half. This type of study is key before starting to 
work in these types of contexts. 
 

Solutions of context-applied technology should be better 
adapted to the specific situation and available resources on the field, in regards to 
equipment, tools, materials and installations. Identification of solid solutions to be 
easily set up and simply maintained is essential in order to guarantee the 
sustainability of a project with these characteristics. 
 

In order to guarantee the intervention’s sustainability, it is 
important to train refugees and to form a group of technicians who are able to repair 
the equipment and do maintenance work. Together the training and the creation of 
the group highlight the added value of this partnership according to the main 
humanitarian actors we are working with on the field. 
 

Mentoring during training and creation of employment 
opportunities should be provided. Refugee camps, in some cases, are becoming like 
the camps of Eritrean refugees, long term settlements. Refugees’ livelihoods should 
enable them to at least cover their basic needs. Integration of livelihood strategies 
and promotion of income generating activities are now prioritized by the 
humanitarian community operating in this type of contexts. 
 

In order to achieve the project results it is crucial to involve all 
local partners from the identification phase as well as to coordinate all stakeholders 
in the energy sector. Participation of all stakeholders is the only way to ensure, on 
one hand, identification of context-adapted solutions, and on the other hand, once 
again, the intervention’s sustainability. A system for equipment supervision and 
impact assessment has been set up involving all stakeholders in one way or another. 
 

In order to guarantee transparency and mutual accountability, 
a fluent internal and external communication should be ensured. 
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Work in partnership allows coordination of material, financial 
and in kind resources (at cost price) but also of other resources such as knowledge, 
skills, human resources, capacities and contacts. One important lesson learnt related 
to resources is to go beyond the approach merely focused on obtaining economic 
resources. 
 

The required time for creating and implementing Alianza Shire 
should not  underestimated. It is now, two years after its creation, that the 
partnership has the adequate knowledge and services to offer to the humanitarian 
community, thanks to the acquired knowledge35. 
 

This Section aims at providing some strategic recommendations for interventions 

improving energy access in refugee camps. In light of the documentation reviewed, 

my experience in Alianza Shire and the lessons learned from it, an innovative and 

sustainable intervention for improve energy access in refugee camps should count 

on the following elements: 

 Energy access in humanitarian 

contexts, due to its transversality, should be considered as a wicked problem. The 

links between protection, food security, water, livelihoods and energy make 

possible that a different approach than the traditional one that enables not only the 

provision of these basic services, but also the generation of new opportunities. An 

example of this is the case of Alianza Shire, which has shown how the work between 

actors with a diversity as government, academy, private sector and humanitarian 

agencies can lead to sustainable solutions (even saving money) in a field that 

historically has been a ballast. Therefore, where the conditioners take place, cross-

sectorial partnerships can play a crucial role in the development of innovative and 

sustainable solutions to improve the energy access.  

 Each camp, each population is 

different. A solution (like biogas) can be a success in one place but a disaster in 

another one. The first step should be the contextualization of the situation, 

regarding not only the energy access status but also the history and the social 

dynamics. In addition, from the beginning, the legal status of the refugees, the 

knowledge of the main governmental bodies and the regulations regarding the 

energy system, among others, must be taken into account.  

Apart from understanding the 

context, the local entities must be part of the interventions, from the agencies related 

to the hosting of the refugees to the energy companies. Especially in the case of the 

entities working in the energy field, the relation must be built from the very 

beginning. Only in this way is possible to ensure the sustainability of the 

installations and open the doors to future improvements.  
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 Both the refugees and the host communities have 

to be the key players in any intervention, from the characterization to the 

monitoring. Only if the local capabilities are developed through training and 

participation in the implementation and sustainability of the solutions, the wide 

possibilities that energy offers to secure the basic needs an enhance livelihood 

opportunities will be advantaged. The inclusion of the IT in the empowerment of the 

users is a factor that can help to upscale and reach a higher number of users, through 

tools like online training.  

 The growing number of organizations working in both development and 
humanitarian context offers a broad framework of significant opportunities. 
However, a better coordination amongst partners that can provide specific expertise 
when local capabilities are lacking is completely needed. In addition, a better 
coordination will make possible to save cost, resources and time by avoiding 
duplication, offer better services as well as align current stand-alone activities to 
form well-aligned complimentary programming amongst implementers. The 
collection of data and the systematization of information can lead to a better, 
coordinated planning, and increase effectiveness creating interventions that are 
more relevant. In this way, similar activities in the same areas that could even cause 
reversed outcomes can be avoided.  
 

 In many settlements, displaced 
people and refugees are already paying for energy. This fact opens a door for the 
development of businesses models that ensure the sustainability of the services and 
enhance the creation of livelihood opportunities. For that, is needed a deep 
understanding of the user’s energy preferences and their preference regarding the 
payment mechanisms, in order to really meet their needs. Renewable energies can 
also play a key role in business models to provide energy and support social 
infrastructure, for example through household micro-PV systems or solar charging 
centres, especially in locations where the national grid is far away from the national 
grid. In addition, IT technologies are an element that in many cases ensure the 
economic viability of the models, for example through pre-payment electric meters 
or remote paying systems. The private sector, due to its own nature, is an actor that 
must be more involved in humanitarian interventions in order to support the design 
of functionally and innovative business models.  
 

 The humanitarian community must provide the basic 

needs to displaced populations in humanitarian crises. However, once the first 

response is ensured, a long-term planning is needed, especially in refugee camps 

(that are active for almost 20 years)4. A long-term approach can lead to improved 

financing mechanisms for energy initiatives and enhance the investment in local 

infrastructures that serve both refugee and host communities24. Some of these 

opportunities include the construction of renewable energy infrastructure systems, 

improving climate resilience, the development of productive uses of energy to 

enhance livelihoods and food production. Therefore, as agreed in the UN Summit for 

Refugees that took place in New York during September 2016, there is a 

commitment for improving the delivery of humanitarian assistance through a long-
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term planning, including the host communities and linking the humanitarian aid 

with the development policies.  

To sum up, these strategic recommendations, extracted from the documental review 

and the Alianza Shire’s experience, intend to be a basic framework for interventions 

that aim at improving energy access in refugee camps.  

As stated above, energy access in refugee camps influences issues like protection, 

food security, environmental degradation and conflicts with the host communities, 

among others. An adequate and sustainable energy provision to displaced 

populations can help to prevent secondary movements due to the improvement of 

the conditions in the host countries.  

In line with the CRRF, a different approach is needed in order to cope with the problem 

of energy access in refugee camps. Supported by a deep context characterizations and the 

involvement of the local authorities, the users must have a central role. In addition, a 

better coordination among stakeholders can help to optimize resources and avoid 

duplication. Business models to enhance livelihood opportunities can link the 

humanitarian relief to the development, counting with the support of the private sector. 

For all this elements, is necessary the participation of the host communities based on a 

long-term approach.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Street lighting in Adi-Harush. Source: Alianza Shire 
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Lighting 

Cable used in the installation: RZ 0,6/1 kV 4x16 Al 

R: Cross-linked polyethylene. 

Z: Braided cable. 

0,6/1 kV: Nominal cable voltage. 

4 x 16/../50 Al: Number, section and material of the Aluminium (Al) 
conductor cable. 

Luminaires: 35W TownGuide luminaires (BDP102 PCC 1xECO40/830 DRW SI 

LS8 SRG10) 

 

 

Street Lighting Box 

3 distribution outputs with cable RZ 0,6/1 

kV 4x16 Al. 

Protections in each output and input, 

between the Low Voltage Distribution Box 

and the lines. 

Contactors/relays. 

Programmed astronomic clock, 

automatically ON at 6.20 p.m. and OFF at 

6.20 a.m. 

Low Voltage Distribution Box 

CBTI-CT-6 

6 outputs ( 4 x 400 A & 2 x 160 A) 

Intensity: 1000 A 

Protection grade: IP 20 
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Updating of the connections to the Low Voltage Grid with unipolar cables XZ1-Al 

0,6/1 kV 240mm². 

General Protection Boxes (GPB) 

GPB-7-100/BUC for outdoor 

100 A 

Closed fuse bases 

Protection grade: IP34D 

 

 

 

 

 

Grid extension maps 

LOW VOLTAGE PROTECTION BOX   TRANSFORMERS 

          A.R.R.A.      TRANSFORMER I (400 kVA) 

          HEALTH CENTER    TRANSFORMER II (200 kVA) 

          MARKET PLACE 

          N.R.C.- Y.E.P.      

          WELLNESS CENTER   

          PRIMARY SCHOOL     

          COMMUNAL KITCHEN 

 

CABLES 

A, B, D, E y F : Cable RZ 0,6/1 kV- 3X50mm2 Al/54,6 mm2 Al 

C: Cable RZ 0,6/1 kV- 4x16mm2Al 

(The new cables are colored black) 

 

 

 



 
52 

 

A 

B 

C 
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D 
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E 

F 
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Productive uses: small businesses TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5 Tier Before Tier After

Capacity Electricity Power Before After 3 4

Capacity Before After 3 4

Typical source Before After 3 5

Daily supply Electricity Before After 3 4

Street lighting TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Capacity Before After 1 3

Duration Before After 0 3

Connected before TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Capacity Electricity Power Before/After 5 5

Capacity Before After 4 5

Typical source Before/After 5 5

Daily supply Electricity Before After 3 4

Not connected before

Primary school

Capacity Electricity Power Before After 0 4

Capacity Before After 0 4

Typical source Before After 0 5

Daily supply Electricity Before After 0 4

Communal kitchen 1

Capacity Electricity Power Before After 0 5

Capacity Before After 0 4

Typical source Before After 0 5

Daily supply Electricity Before After 0 4

Communal kitchen 2

Capacity Electricity Power Before/After 5 5

Capacity Before/After 4 5

Typical source Before/After 5 5

Daily supply Electricity Before After 3 4

Wellness Centre

Capacity Electricity Power Before/After 5 5

Capacity Before After 4 5

Typical source Before/After 5 5

Daily supply Electricity Before After 3 4

Distribution Centre

Capacity Electricity Power Before After 0 5

Capacity Before After 0 5

Typical source Before After 0 5

Daily supply Electricity Before After 0 4
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Data: 

Price energy from the grid: 0.7 ETB/kWh (Source: Ethiopian bills).  

Rate EUR/ETB: 24 ETB = 1 EUR.  

Renewable fraction from the grid: 88% (Source: Energypedia)43 

Emissions from diesel: 2.64 kg CO2/ L diesel (Source: IEA)44 

Price diesel: 20 ETB / L (Source: Ethiopian bills).  

Fraction of non-renewable biomass: 88%45 

 

                                                           
43 Energypedia, Ethiopia Energy Situation, Available at: 

https://energypedia.info/wiki/Ethiopia_Energy_Situation#Electricity_Sector (Accessed 

08.02.2017) 
44 IEA (2016): World Co2 Emissions From Fuel Combustion Database Documentation, Available at: 

http://wds.iea.org/wds/pdf/WorldCO2_documentation.pdf (Accessed 20.03.2017) 
45 UNFCC (2010): Default values of fraction of non-renewable biomass, Available at:  
https://cdm.unfccc.int/Panels/ssc_wg/meetings/037/ssc_37_an14.pdf (Accessed 31.05.2017) 

Service

Power 

(kW)

Time 

working 

from grid 

(h/day)

Energy 

from grid 

(kWh/da

y)

Emissions 

from grid 

(kg CO2/ 

day)

Cost 

energy 

from grid 

(ETB/day)

Diesel 

consum

ption 

(L/h)

Generato

r working 

time 

(h/day)

Diesel 

consum

ption 

(L/day)

Emissions 

from 

diesel (kg 

CO2/day)

Cost 

diesel 

(ETB/da

y)

Total 

emissions 

(Tn 

CO2/year)

Total 

cost 

(ETB/yea

r)

Total 

cost 

(€/year

)

Communal Kitchen 1 30 0 0 0 0 7,5 6 45 129 900 47 328500 13688

Communal Kitchen 2 30 0 0 0 0 0 0 0 0 0 0 0 0

Market Place 1 16 0 0 0 0 4 8 32 92 640 33 233600 9733

Market Place 2 16 0 0 0 0 4 8 32 92 640 33 233600 9733

Wellness Centre 10 0 0 0 0 2,5 6 15 43 300 16 109500 4563

Primary School 20 0 0 0 0 0 0 0 0 0 0 0 0

Grinding mill 20 0 0 0 0 5 6 30 86 600 31 219000 9125

Communal Kitchen 3 30 6 180 13 126 0 0 0 0 0 5 45990 1916

Communal Kitchen 4 30 6 180 13 126 0 0 0 0 0 5 45990 1916

Communal Kitchen 5 30 6 180 13 126 0 0 0 0 0 5 45990 1916

Communal Kitchen 6 30 6 180 13 126 0 0 0 0 0 5 45990 1916

Communal Kitchen 7 30 6 180 13 126 0 0 0 0 0 5 45990 1916

ARRA Distribution 4 6 24 2 17 1,5 6 9 17 180 7 71832 2993

Health Centre 14 6 84 6 59 3,5 6 21 60 420 24 174762 7282

NRC YEP 16 6 96 7 67 4 6 24 69 480 28 199728 8322

Street l ighting 3 0 0 0 0 0 0 0 0 0 0 0 0

Total 1104 79 773 208 586 4160 243 1800472 75020

https://energypedia.info/wiki/Ethiopia_Energy_Situation#Electricity_Sector
http://wds.iea.org/wds/pdf/WorldCO2_documentation.pdf
https://cdm.unfccc.int/Panels/ssc_wg/meetings/037/ssc_37_an14.pdf
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Service

Pow

er 

(kW)

Time 

workin

g from 

grid 

(h/day)

Energy 

from 

grid 

(kWh/

day)

Emissio

ns from 

grid (kg 

CO2/ 

day)

Cost 

energy 

from grid 

(ETB/day

)

Diesel 

consu

mption 

(L/h)

Genera

tor 

working 

time 

(h/day)

Diesel 

consump

tion 

(L/day)

Emissions 

from 

diesel (kg 

CO2/day)

Cost 

diese

l 

(ETB/

day)

Total 

emissions 

(Tn 

CO2/year)

Total 

cost 

(ETB/ye

ar)

Total 

cost 

(€/year

)

Communal Kitchen 1 30 6 180 48 126 7,5 0 0 0 0 17 45990 1916

Communal Kitchen 2 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Market Place 1 16 6 96 25 67 4 0 0 0 0 9 24528 1022

Market Place 2 16 6 96 25 67 4 0 0 0 0 9 24528 1022

Wellness Centre 10 6 60 16 42 2,5 0 0 0 0 6 15330 639

Primary School 20 6 120 32 84 0 0 0 0 0 12 30660 1278

Grinding mill 20 6 120 32 84 5 0 0 0 0 12 30660 1278

Communal Kitchen 3 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 4 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 5 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 6 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 7 30 6 180 48 126 0 0 0 0 0 17 45990 1916

ARRA Distribution 4 6 24 6 17 1,5 0 0 0 0 2 6132 256

Health Centre 14 6 84 22 59 3,5 0 0 0 0 8 21462 894

NRC YEP 16 6 96 25 67 4 0 0 0 0 9 24528 1022

Street lighting 3 12 36 10 25 0 0 0 0 0 3 9198 383

Total 1992 526 1394 0 0 0 192 508956 21207

Service

Powe

r 

(kW)

Time 

workin

g from 

grid 

(h/day

)

Energy 

from 

grid 

(kWh/d

ay)

Emissi

ons 

from 

grid 

(kg 

CO2/ 

Cost 

energy 

from 

grid 

(ETB/day

)

Diesel 

consum

ption 

(L/h)

Generat

or 

working 

time 

(h/day)

Diesel 

consump

tion 

(L/day)

Emission

s from 

diesel 

(kg 

CO2/day

)

Cost 

diesel 

(ETB/

day)

Total 

emissions 

(kg 

CO2/year

)

Total 

cost 

(ETB/ye

ar)

Total 

cost 

(€/yea

r)

Communal Kitchen 1 30 9 270 71 189 7,5 0 0 0 0 26 68985 2874

Communal Kitchen 2 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Market Place 1 16 9 144 38 101 4 0 0 0 0 14 36792 1533

Market Place 2 16 9 144 38 101 4 0 0 0 0 14 36792 1533

Wellness Centre 10 9 90 24 63 2,5 0 0 0 0 9 22995 958

Primary School 20 9 180 48 126 0 0 0 0 0 17 45990 1916

Grinding mill 20 9 180 48 126 5 0 0 0 0 17 45990 1916

Communal Kitchen 3 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 4 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 5 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 6 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 7 30 9 270 71 189 0 0 0 0 0 26 68985 2874

ARRA Distribution 4 9 36 10 25 1,5 0 0 0 0 3 9198 383

Health Centre 14 9 126 33 88 3,5 0 0 0 0 12 32193 1341

NRC YEP 16 9 144 38 101 4 0 0 0 0 14 36792 1533

Street lighting 3 12 36 10 25 0 0 0 0 0 3 9198 383

Total 2970 784 2079 0 0 0 286 758835 31618
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Service

Powe

r 

(kW)

Time 

working 

from 

grid 

(h/day)

Energy 

from grid 

(kWh/da

y)

Emissio

ns from 

grid (kg 

CO2/ 

day)

Cost 

energy 

from grid 

(ETB/day

)

Diesel 

consum

ption 

(L/h)

Generat

or 

working 

time 

(h/day)

Diesel 

consump

tion 

(L/day)

Emissions 

from 

diesel (kg 

CO2/day)

Cost 

diesel 

(ETB/d

ay)

Total 

emission

s (kg 

CO2/year

)

Total 

cost 

(ETB/yea

r)

Total 

cost 

(€/year)

Communal Kitchen 1 30 12 360 95 252 7,5 0 0 0 0 35 91980 3833

Communal Kitchen 2 30 12 360 95 252 0 0 0 0 0 35 91980 3833

Market Place 1 16 12 192 51 134 4 0 0 0 0 19 49056 2044

Market Place 2 16 12 192 51 134 4 0 0 0 0 19 49056 2044

Wellness Centre 10 12 120 32 84 2,5 0 0 0 0 12 30660 1278

Primary School 20 12 240 63 168 0 0 0 0 0 23 61320 2555

Grinding mill 20 12 240 63 168 5 0 0 0 0 23 61320 2555

Communal Kitchen 3 30 12 360 95 252 0 0 0 0 0 35 91980 3833

Communal Kitchen 4 30 12 360 95 252 0 0 0 0 0 35 91980 3833

Communal Kitchen 5 30 12 360 95 252 0 0 0 0 0 35 91980 3833

Communal Kitchen 6 30 12 360 95 252 0 0 0 0 0 35 91980 3833

Communal Kitchen 7 30 12 360 95 252 0 0 0 0 0 35 91980 3833

ARRA Distribution 4 12 48 13 34 1,5 0 0 0 0 5 12264 511

Health Centre 14 12 168 44 118 3,5 0 0 0 0 16 42924 1789

NRC YEP 16 12 192 51 134 4 0 0 0 0 19 49056 2044

Street lighting 3 12 36 10 25 0 0 0 0 0 3 9198 383

Total 3948 1042 2764 0 0 0 380 1008714 42030

Service

Powe

r 

(kW)

Time 

workin

g from 

grid 

(h/day)

Energy 

from 

grid 

(kWh/d

ay)

Emissio

ns from 

grid (kg 

CO2/ 

day)

Cost 

energy 

from grid 

(ETB/day

)

Diesel 

consu

mptio

n (L/h)

Genera

tor 

working 

time 

(h/day)

Diesel 

consum

ption 

(L/day)

Emissions 

from 

diesel (kg 

CO2/day)

Cost 

diesel 

(ETB/d

ay)

Total 

emissio

ns (kg 

CO2/ye

ar)

Total 

cost 

(ETB/yea

r)

Total 

cost 

(€/yea

r)

Communal Kitchen 1 30 6 180 48 126 7,5 3 22,5 238 450 104 210240 8760

Communal Kitchen 2 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Market Place 1 16 6 96 25 67 4 3 12 127 240 56 112128 4672

Market Place 2 16 6 96 25 67 4 3 12 127 240 56 112128 4672

Wellness Centre 10 6 60 16 42 2,5 3 7,5 79 150 35 70080 2920

Primary School 20 6 120 32 84 0 0 0 0 0 12 30660 1278

Grinding mill 20 6 120 32 84 5 3 15 158 300 69 140160 5840

Communal Kitchen 3 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 4 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 5 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 6 30 6 180 48 126 0 0 0 0 0 17 45990 1916

Communal Kitchen 7 30 6 180 48 126 0 0 0 0 0 17 45990 1916

ARRA Distribution 4 6 24 6 17 1,5 3 4,5 32 90 14 38982 1624

Health Centre 14 6 84 22 59 3,5 3 10,5 111 210 49 98112 4088

NRC YEP 16 6 96 25 67 4 3 12 127 240 56 112128 4672

Street lighting 3 12 36 10 25 0 0 0 0 0 3 9198 383

Total 1992 526 1394 96 998 1920 556 1209756 50407
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Service

Power 

(kW)

Time 

working 

from 

grid 

(h/day)

Energy 

from grid 

(kWh/da

y)

Emission

s from 

grid (kg 

CO2/ 

day)

Cost 

energy 

from 

grid 

(ETB/day

)

Diesel 

consum

ption 

(L/h)

Genera

tor 

working 

time 

(h/day)

Diesel 

consump

tion 

(L/day)

Emission

s from 

diesel 

(kg 

CO2/day

)

Cost 

diesel 

(ETB/d

ay)

Total 

emission

s (kg 

CO2/year

)

Total cost 

(ETB/year

)

Total 

cost 

(€/year)

Communal Kitchen 1 30 9 270 71 189 7,5 3 22,5 238 450 113 233235 9718

Communal Kitchen 2 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Market Place 1 16 9 144 38 101 4 3 12 127 240 60 124392 5183

Market Place 2 16 9 144 38 101 4 3 12 127 240 60 124392 5183

Wellness Centre 10 9 90 24 63 2,5 3 7,5 79 150 38 77745 3239

Primary School 20 9 180 48 126 0 0 0 0 0 17 45990 1916

Grinding mill 20 9 180 48 126 5 3 15 158 300 75 155490 6479

Communal Kitchen 3 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 4 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 5 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 6 30 9 270 71 189 0 0 0 0 0 26 68985 2874

Communal Kitchen 7 30 9 270 71 189 0 0 0 0 0 26 68985 2874

ARRA Distribution 4 9 36 10 25 1,5 3 4,5 32 90 15 42048 1752

Health Centre 14 9 126 33 88 3,5 3 10,5 111 210 53 108843 4535

NRC YEP 16 9 144 38 101 4 3 12 127 240 60 124392 5183

Street lighting 3 12 36 10 25 0 0 0 0 0 3 9198 383

Total 2970 784 2079 96 998 1920 650 1459635 60818

Scenario Description

Total 

emissions (Tn 

CO2/year)

Emissions 

savings (Tn 

CO2/year)

Total cost 

(ETB/year)

Avoided Tn 

firewood/ 

year

Total cost 

(€/year)

Economic savings 

(€/year)

Before 6 h grid + diesel 243 - 1800472 0 75020 -

Scenario 1 6 h grid 192 473 508956 260 21207 53813

Scenario 2 9 h grid 286 1778 758835 1122 31618 43402

Scenario 3 12 h grid 380 3082 1008714 1985 42030 32990

Scenario 4 6 h grid + 3 h diesel 556 508 1209756 506 50407 24613

Scenario 5 9 h grid + 3 h diesel 650 1813 1459635 1369 60818 14202



 
61 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
62 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


