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Abstract 
The Grand Ethiopian Renaissance Dam (GERD) is a large hydropower project currently under 
construction in Ethiopia. Supposedly it will benefit the people of Ethiopia through an increased 
access to electricity, but it is also associated with complex political relations between Ethiopia 
and the neighbouring countries Egypt and Sudan. The aim of this thesis is to analyse the GERD 
project with regard to the United Nations’ 17 Sustainable Development Goals and their 169 
related targets, and to show what actions should be taken to improve the contribution of the 
GERD to sustainable development. A method developed for mapping synergies and trade-offs 
between targets in the SDGs was used. To identify how the GERD contributes to and/or hinders 
the fulfillment of the goals, published evidence was systematically searched. 83 synergies, 45 
trade-offs and 16 instances when cooperation in the Nile River basin is needed were identified. 
By radically increasing the electricity access in Ethiopia and because of the dam itself, the 
GERD both potentially contributes to and hinders sustainable development in relation to 
environment, society and economy. Identified key actions to reinforce the synergies and 
minimise the trade-offs are to establish a secure and including cooperation between Ethiopia, 
Egypt and Sudan; to ensure increased transparency, public access to information and 
participatory processes; to investigate and carry out measures that benefit the ecology in the 
area; and to strengthen the positive outcomes of electrification through supplementary 
measures.    

 

Sammanfattning 

Grand Ethiopian Renaissance Dam (GERD) är ett stort vattenkraftprojekt som är under 
uppbyggnad i Etiopien. Genom att radikalt öka tillgången till elektricitet förväntas GERD bidra 
positivt till det etiopiska samhället, men dammen är också associerad med komplicerade 
politiska relationer mellan Etiopien och grannländerna Egypten och Sudan. Målet med 
rapporten är att analysera GERD-projektet i förhållande till FN:s 17 Globala mål och dess 169 
tillhörande delmål, samt att visa vilka åtgärder som bör vidtas för att GERD i större utsträckning 
ska bidra till en hållbar utveckling. En metod som utvecklats för att kartlägga synergier och 
målkonflikter mellan olika delmål av de Globala målen användes. För att undersöka hur GERD 
bidrar till och/eller förhindrar uppfyllandet av delmålen gjordes en systematisk sökning av 
publicerad litteratur. 83 synergier, 45 målkonflikter och 16 fall där dessa hänger ihop med att 
samarbete krävs i regionen identifierades. Genom att öka tillgången till elektricitet, och på 
grund av dammen i sig, potentiellt både bidrar till och förhindrar GERD hållbar utveckling i 
förhållande till miljö, samhälle och ekonomi. Identifierade nyckelåtgärder för att förstärka 
synergierna och minimera målkonflikterna är att etablera ett bestående samarbete mellan 
Etiopien, Egypten och Sudan; att säkerställa ökad transparens, deltagandeprocesser och allmän 
tillgång till information; att utreda och utföra åtgärder som är till nytta för områdets ekologi; 
och att förstärka de positiva resultaten av elektrifiering genom kompletterande åtgärder.  
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1. Introduction 
1.1 Background 
The concept of Sustainable Development (SD) originates from the Brundtland Report from 
1987, where it is defined as a “development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (Khulman & 
Farrington, 2010, p. 3437-3438). Since then, the definition of the concept has been an ongoing 
discussion, and several approaches to SD has been put forward. The view on SD held by the 
United Nations (UN) is based on the Brundtland definition. To reach a SD, the UN states that 
it is “crucial to harmonize [...] economic growth, social inclusion and environmental 
protection”. These three components are seen as “core elements” for SD (UN, n.d.). In order to 
globally eradicate poverty, fight climate change and reduce inequalities, the 17 Sustainable 
Development Goals (SDGs) and their 169 targets were formed by the UN and adopted by the 
world leaders in 2015. The SDGs are a part of the 2030 Agenda for Sustainable Development 
for people, planet, prosperity, peace and partnership that is based on the Millenium 
Development Goals, but aims to go further (UN, 2015, p. 1-3). The SDGs aim to end poverty, 
ensure basic services such as healthcare, education, sustainable energy and clean water. 
Furthermore, the SDGs aim to fight climate change, reduce inequalities and promote peace and 
justice. The 17 goals are presented in Figure 1. 

 

 

 
Figure 1 shows the 17 Sustainable Development Goals which are defined by the United Nations (Wikimedia Commons, 2016)  

 
The goals can be described as interconnected, meaning that synergies or trade-offs exist 
between the targets. To understand the linkages between the targets, different studies have tried 
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to identify synergies and trade-offs in a systematic way. Nilsson et al. (2016, p. 320-321) argues 
that by analysing synergies and trade-offs, policymakers obtain a strategy for thinking 
systematically about the linkages between targets. There is a risk of unwanted outcomes if 
synergies and trade-offs are ignored. The article suggests a method where the relationship 
between one SDG or a target and another is ranked on a seven-grade scale ranging from 
“Indivisible” to “Cancelling”.  

Another study that analyzes linkages between targets is presented by Fuso Nerini et al. (2017) 
in Mapping synergies and trade-offs between energy and the Sustainable Development Goals. 
The study aims to find synergies and trade-offs for each of the 169 targets with respect to SDG 
7. To assess the interlinkages between the targets and SDG 7, a systematic expert elicitation 
was conducted in which two questions were answered: 1. “Does the target call for action in 
relation to energy systems?” and 2. “Is there published evidence of synergies or trade-offs 
between the target and decisions about energy systems in pursuit of SDG 7?“ The study did not 
intend to comprehend all possible interlinkages, but to indicate where synergies and trade-offs 
exist between a target and SDG 7. McCollum et al. (2018) also researches the interlinkages 
between SDG 7 and the “non-energy-focused” SDGs using an expert elicitation method in 
Connecting the sustainable development goals by their energy inter-linkages. In this study, the 
method of evaluating the interlinkages presented by Nilsson et al. (2016) is used with the aim 
to conduct a comprehensive and systematic review.   

In this thesis, a large dam project in Ethiopia will be analysed in accordance with the method 
developed by Fuso Nerini et al. (2017), which can be used for analysis of projects and policies 
related to energy, for obtaining an overall assessment of their sustainability. Ethiopia has a 
rapidly growing economy and a population greater than 100 million people. The country is 
facing development challenges in many different areas, one of which is the growing demand 
for access to electricity. In 2014, only 27 % of the population had access to electricity (World 
Bank, n.d.a; n.d.b). The Ethiopian Government aims to become a middle-income country by 
2025 by building a green, climate-resilient economy (Federal Democratic Republic of Ethiopia, 
2011, p. 1). An implemented strategy to reach this goal is the Growth and Transformation Plan 
(GTP), which consists of three five-year plans for 2010-2025 (Export.gov, n.d.).  

Increasing the capacity of renewable energy generation from hydropower as well as wind, solar 
and geothermal power sources is a strategy during the GTP implementation. Ethiopia has large 
potential for energy generation, much in the form of hydropower. Yet, only a small fraction of 
this capacity was currently taken advantage of when the GTP was formed. In 2009/10, the 
installed hydropower capacity amounted to 2000 MW. The total capacity for hydropower 
generation in Ethiopia is estimated to be 45,000 MW (Federal Democratic Republic of Ethiopia, 
2010, p. 24, 71-72).  

One hydropower project that is a part of the GTP I (2010-2015) is the Grand Ethiopian 
Renaissance Dam (GERD), which is currently under construction. It is located on the Blue Nile 
in the northwest of Ethiopia. The GERD is to become Africa's largest hydropower dam and the 
seventh largest in the world. With its planned capacity of 6,450 MW it is supposed to benefit 
the Ethiopian society in several ways as the people’s access to electricity increase (Ethiopian 
Herald, 2017; Export.gov, n.d.; Salini Impregilo, n.d.; Wheeler et al., 2016, p. 615). Reportedly, 
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the dam construction reached 62 % in November 2017 and the dam is supposed to start 
generating electricity amounting to 750 MW later in 2018 (Arab News, 2017; Embassy of 
Ethiopia in Brussels, 2018).   

Large dam projects can be associated with political and environmental problems, and the GERD 
is not an exception to the rule. The GERD has been controversial since the beginning and has 
caused a keen debate on its impacts on the downstream countries, especially Egypt and Sudan. 
By building the GERD, Ethiopia is challenging the 1959 Nile Treaty in which the rights to the 
Nile’s waters are divided between Egypt and Sudan, granting Egypt the major share (Salman, 
2016, p. 513). Ethiopia argues that this treaty is invalid and claims its own rights to a share of 
the Nile waters (Yihdego et al., 2016, p. 504-505). When it was first made clear that the GERD 
would be built, an initial hostility towards Ethiopia’s unilateral decision was held by both Egypt 
and Sudan. Subsequently, all parties concerned have shown a will to cooperate and several 
meetings have been held with representatives from the three countries.  

Among these meetings, one is especially significant. It was held in Khartoum in March 2015. 
The parties then agreed on a Declaration of Principles, which among other things includes 
principles about cooperation, prevention of causing harm, equitable and reasonable utilization 
of the Nile’s water resources, dam safety and good faith in the acts of the other parties. It also 
states that the countries will cooperate in the first filling and the operation of the dam, and that 
the outcome of two technical studies conducted by independent companies will be guiding in 
these processes (Salman, 2016, p. 516-524). Since then, however, the three parties have failed 
to reach any final conclusions, delayed the signing of the final contracts with the consultant 
companies and argued about the filling rates of the dam. Also, the political interactions in the 
region regarding the GERD has changed somewhat, leading other countries to be more 
concerned in the issue than they previously were (Lawson, 2017, p. 130-141). Reportedly 
Ethiopia will start the filling of the dam later in 2018, even though some important issues remain 
unresolved after the last tripartite meeting that was held in April 2018. These issues concern 
the outcome of the technical studies (Al-Monitor, 2018).  

The GERD has been the focus of many studies. Several articles examine the relations between 
Ethiopia, Egypt and Sudan, focusing on for example the legal terms of the GERD, possible 
approaches for cooperation and the hydropolitical development in the region. Other studies 
assess the technical issues of the GERD, the hydrological and environmental impact on the 
downstream countries and at the dam location. All these perspectives are important for 
assessing the sustainability of the grand dam project. However, no overall assessment of the 
GERD contributing to or hindering a SD has been made. How electrification and greater access 
to electricity impacts a society in terms of SD are other perspectives that need to be considered 
when investigating the sustainability of such a project. A thorough analysis of the GERD project 
in relation to SD is therefore of great interest. The aim of this thesis is to analyse the GERD 
project with regard to the 17 SDGs and their 169 related targets, and to show what actions 
should be taken to improve the contribution of the GERD to SD.  
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1.2 Goals 
This project will lead to an identification of synergies and trade-offs between the GERD and 
each target of the 17 SDGs. The study aims to present how the GERD contributes to and 
prevents the fulfillment of the goals. Based on this, key actions to minimise trade-offs and to 
reinforce synergies will be discussed.  

 
 

2. Methodology  
To analyse how the GERD contributes to and prevents the fulfillment of the SDGs, a method 
developed by Fuso Nerini et al. (2017) have been used. The results are reported in a 
supplementary table (See Appendix). A fraction of the supplementary table is presented in 
Figure 2. All targets are displayed in the first (A) and second (B) column. For each target, the 
question “Is there published evidence of the GERD contributing to and/or preventing the 
achievement of the target?” is answered in terms of a mark in the column “synergy with target” 
and/or “trade-off with target”. A synergy is marked if the GERD contributes to the achievement 
of the entire target or part of the target. Also, a synergy is marked if the GERD helps, reinforces 
or facilitates the achievement of the target. A trade-off is marked if the GERD prevents the 
achievement of the entire target or part of the target. Also, a trade-off is marked if the GERD 
intensifies the negative effects. The ambition was not to find as many synergies and trade-offs 
as possible. The aim was to find at least one synergy and one trade-off, respectively. 

There are two reasons that multiple synergies and/or trade-offs exist for some targets. Firstly, 
the link between the GERD and the target was weak. The definition of weak is discussed three 
sections further down. To prove that a connection should exist, several synergies and/or trade-
offs have been found. Secondly, several synergies and/or trade-offs have been presented if all 
of them were equally obvious. To sum up, it should be noted that this study will not comprise 
all linkages.  
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Figure 2 shows a fraction of the supplementary table. Column A and B present all targets. If a synergy and a trade-off exist, 
and instances when cooperation is needed, it is marked with colours respectively. 

 

A column called “Cooperation needed” is also considered. The “Cooperation needed”-column 
was added because cooperation often implies an uncertainty whether a synergy and/or a trade-
off exists or not. In other words, a synergy and/or a trade-off may exist depending on the future 
cooperation between Ethiopia and other countries. It is very difficult to predict future 
collaborations and outcomes. Consequently, “Cooperation needed” is marked if the outcome 
depends on future cooperation. It is not marked if a cooperation has already occurred, since the 
outcome is known in that case. Also, there will be a mark in the column if no synergies and/or 
trade-offs within Ethiopia have been found but a synergy and/or trade-off have been found in a 
neighboring country. In this case, cooperation is needed in terms of transparency and respect.     

The reasoning for every mark is presented in the column “Reasoning” (F) in Figure 2 for each 
target. To facilitate the work process, it was first discussed whether synergies and/or trade-offs 
might exist. Thereafter, the reasoning was written which includes published evidence of 
synergies and/or trade-offs between the target and the project GERD. References that support 
synergies and/or trade-offs must therefore be found. Mostly scientific journals and reports from 
authorities are referenced. The references were found through the search engines KTHB, 
Google Scholar and ResearchGate. The references usually present general correlations between 
electricity and the studied subject, for example the correlation between electricity and poverty 
reduction. The correlation is considered when writing the reasoning. If a general correlation 
exists, it has been assumed that the correlation possibly can be applied in Ethiopia. 
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It was sometimes unclear whether synergies and/or trade-offs existed or not due to complex 
linkages between the GERD and the targets. Sometimes, direct linkages between the GERD 
and the targets were found and sometimes indirect linkages were found. An example of an 
indirect linkage is the synergy for target 2.1 that aims to end hunger by 2030. The GERD can 
contribute to end hunger because electricity can be used for irrigation which increases food 
production. Even indirect linkages lead to a mark in the column for “synergy with GERD” 
and/or “trade-off with GERD”. But, if the indirect linkages were considered too far-fetched, 
nothing was marked. A boundary of three steps between the GERD and the target was 
introduced for determining if the linkage is too far-fetched (more than three steps) or not (three 
steps or less). An illustration of the definition of a step is presented in Figure 3. The steps 
between target 2.1 and the GERD is used as an example in Figure 3. In some cases, possible 
synergies and trade-offs have been discarded although there exist less than three steps between 
the GERD and the target. This occurred due to a lack of published evidence. In effect, the link 
between the GERD and the target was considered as weak. 

 

Figure 3 illustrates the definition of a step. Published evidence have to be found for every step.  For target 2.1, it is three steps 
between the GERD and a synergy (Increased food production implies less hunger, therefore a synergy). 

  
The supplementary table is summarised in section 3. Results. To summarise the results, the 
SDGs are classified in three categories: Environment, Society and Economy. The classification 
of the SDGs is presented in Figure 4. The categorisation is based on UN’s interpretation of SD 
(see 1. Background). By classifying the SDGs, it was easier to get an overview of which level 
the GERD can contribute to and/or prevent the achievement of the SDGs. By choosing the 
categories Environment, Society and Economy, it is possible to see how the GERD can 
contribute to and/or preventing the achievement of the SDGs on an ecological, societal and 
economical level. 
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Figure 4 shows how the SDGs can be categorized according to UN’s interpretation of sustainable development. 

 
Several boundaries, besides the aforementioned criteria of relevance of linkages between 
GERD and the targets, were used during the analysis. Geographically, all areas in any way 
affected by GERD were considered – primarily Ethiopia and secondarily its neighbouring 
countries (mostly Egypt and Sudan), but also other countries, especially in relation to targets 
considering international cooperations. Regarding boundaries in time, the analysis covers a time 
span from the beginning of the GERD project until 2030, since the aim is to have reached all 
SDGs by then. 

 

 

3. Results  
83 synergies, 45 trade-offs and 16 instances when cooperation is needed were identified. The 
overall results are presented in Figure 5. The result for each target is presented in Figure 5. Each 
vertical set of rectangles illustrate the boxes for synergy, trade-off and cooperation needed for 
each target. The first target for each SDG is placed directly next to the title of the SDG. In other 
words, the targets are arranged from left to right. The SDGs and the overall result have been 
divided into three sections here below, environment, society and economy. Each section 
presents highlights and a summary of the related SDGs. 

As seen in figure 5, trade-offs occurred for the targets where a synergy also was identified in 
all cases but four. Typically, the synergy and the trade-off deal with different subjects. In all 
cases but one, cooperation is needed for targets where both a synergy and a trade-off were 
identified. Note that in some cases only the identified synergy or only the identified trade-off 
is dependent on “cooperation needed”. In other cases, both the identified synergy and trade-off 
are dependent on “cooperation needed”. 
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Figure 5 presents identified synergies, trade-offs and instances when cooperation is needed. Green rectangles represent 
synergies. Orange rectangles represent trade-offs. Blue rectangles represent instances when cooperation is needed. Each 
vertical set of rectangles illustrates the boxes for synergy, trade-off and cooperation needed for each target. The targets are 
arranged from left to right. 
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3.1 Environment 
SDGs 13, 14 and 15 focus on the climate and ecosystems. SDG 13 aims to combat climate 
change. SDG 14 aims to conserve and use oceans, seas and marine resources in a sustainable 
way. SDG 15 aims to protect and use all kinds of ecosystems in a sustainable way (UN, n.d.). 
The mentioned SDGs and their respective overall results are presented in Figure 6. 

 

Figur 6 presents identified synergies and trade-offs for SDGs related to the environment. Figure 6 is a collage of figure 5. 

 
As Figure 5 shows, only one target of SDG 13 has published evidence of the GERD contributing 
to and preventing the achievement of the target. Few synergies and trade-offs exist because  a 
majority of the targets in SDG 13 depend on policies and requires governmental action. It is 
believed that the targets can affect the GERD, but not the other way around. In other words, 
policies and governmental decisions affect the GERD, but the GERD does not generally affect 
policies and governmental decisions. 

SDG 14 had no synergies nor trade-offs. The reason is that the GERD is located far away from 
the ocean and no published evidence of the GERD no published evidence of the GERD 
significantly affecting the ocean was found. The GERD affects other kinds of ecosystems which 
is considered in SDG 15. Four synergies and four trade-offs have been found. The synergies 
deal with that electricity can lessen the biomass usage in cooking. Consequently, the GERD 
can contribute to conservation of forests due to less need for biomass (Lambe, Fiona et al., 
2015, p.10-11). Though, cooking is not the main factor of deforestation (IEA, 2017, p. 70). 
Ethiopia have montane forests (WWF, n.d.). Decreased deforestation will therefore affect 
mountainous areas positively. Consequently, The GERD is considered to have a positive impact 
on mountain ecosystems (target 15.4). On the other hand, since the GERD is built on a 
mountainous area it assumed that GERD can affect that mountainous area negatively. There is 
a concern that the GERD will have serious ecological impacts such as a loss of forest (Chen & 
Swain, 2014, p. 14). Besides these negative impacts, the trade-offs for SDG 15 also concern the 
GERDs negative impacts on the ground water which for example can cause soil salinity and 
saltwater intrusion in the Nile River basin (target 15.1) (Mohamed & Elmahdy, 2017, p. 1234-
1238). 
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3.2 Society 
One of the three core elements of SD is social inclusion. SDGs 1, 2, 3, 4, 5, 6, 7, 11 and 16 
address the dimension of society and social inclusion among the SDGs. The mentioned SDGs 
and their respective overall results are presented in Figure 7. 

 

 
Figure 7 presents identified synergies and trade-offs for SDGs related to the society. Figure 7 is a collage of figure 5. 

 
SDG 7 aims at providing universal access to clean energy. Renewable energy is the main 
contribution of the GERD to Ethiopian society. Thus, a clear connection between the GERD 
and SDG 7 exists. As shown in Figure 7, synergies are identified in four out of five targets. 
Conversely, only one trade-off is found. Together with the National Electrification Programme 
(NEP) that was launched in November 2017, the large-scaled infrastructure project that is the 
GERD is supposed help Ethiopia achieve energy access for all in 2025 (targets 7.1, 7.b) 
(Embassy of Ethiopia in Brussels, 2018). The only trade-off concerns the possible loss of power 
generation in hydropower plants downstream from the GERD, unless a closer cooperation is 
established between Ethiopia, Sudan and Egypt (Wheeler et al., 2016, p. 629-631). This can 
hinder access to reliable energy (target 7.1). However, the GERD also enhances cooperation 
between Ethiopia and the Italian and Chinese companies who are contracted to build the dam 
and a transmission line, respectively (target 7.a) (Salini Impregilo, n.d.; Ezega, n.d.). 
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SDGs 2 and 6 concern the basic human needs of sufficient, nourishing food and access to water 
and sanitation. Synergies and trade-offs were similar for many of the targets. Electricity access 
provided by the GERD is the cause of three out of three and three out of five synergies in SDGs 
2 and 6, respectively. Among the possible benefits from electricity access is increased food 
security through improved food storage and irrigation possibilities (targets 2.1, 2.2, 2.3). But 
large dams can also cause conflicts on land and water usage and compete with agriculture 
(target 2.2) (FAO, 2008, p. 141-142). Increased access to water and sanitation through pumping 
of water is also connected to electricity, as is wastewater treatment (IEA, 2016, p. 5-7) (targets 
6.1, 6.2, 6.3). The other two synergies in SDG 6 relate to an increased efficiency in the use of 
water resources for Ethiopia and the possibility of a better integrated water resource 
management on a transboundary level because of GERD (targets 6.4, 6.5). About 75 % of the 
identified trade-offs concern a possible negative impact on food production and access to water 
for Egypt and Sudan because of the GERD (targets 2.1, 2.3, 6.1, 6.4), as well as the unstable 
water resource cooperation between Ethiopia and the aforementioned countries (target 6.5). 
That the GERD will impact ecosystems negatively causes two trade-offs (targets 2.5, 6.6). 

Figure 7 shows that synergies exist between the GERD and a majority of the synergies in SDG 
3 and SDG 4. Trade-offs are in minority. For SDG 3, which puts focus on health and well-being 
for all, all synergies are connected to enhanced electricity access. The same is true for SDG 4, 
the goal that stresses the necessity of education. Electricity is an important factor in many 
essential health care services (targets 3.1, 3.7, 3.8, 3.b), but also has a significant potential for 
preventing injurious indoor pollution from cooking or lighting with traditional fuels or kerosene 
(targets 3.2, 3.4, 3.9). Electricity access also helps to provide clean water and sanitation, which 
can prevent diseases like diarrhoea (target 3.3) (WHO, 2015, p. 11-17). The only trade-off 
identified for SDG 3 concern the increased risk of spreading of parasitic diseases in the dam 
proximities (target 3.3) (Abdelhady et al., 2015, p. 77).  

By providing better access to lighting and facilitation of information and communications 
technology, electricity can be an enabling factor for a quality education (targets 4.1, 4.2, 4.3, 
4.4, 4.6), teacher training (target 4.c) and safer learning environments (target 4.a) (Sovacool & 
Ryan, 2016, p. 110-112). Both trade-offs for SDG 4 regard distractions for students due to 
television and similar technology, rendered possible by electricity access, which can affect the 
outcome of education (targets 4.1, 4.4) (Ibid, p. 116).     

SDG 5, SDG 11 and SDG 16 all put focus on social inclusion and creating safe and resilient 
societies, but from different perspectives. As shown in Figure 7, three synergies were identified 
between the GERD and the SDG 5 targets. Electricity access is the enabling factor for all three. 
They concern enhanced safety for women and girls (target 5.2), for instance through public 
lighting; the advantageous reduction of the time that women and girls traditionally spend on 
time-consuming household chores (target 5.1); and the necessity of electricity access for 
reproductive health (target 5.6) (Actionaid, 2014, p. 23; UNCTAD, 2011, p. 10; WHO, 2015, 
p. 11-17). Both trade-offs for SDG 5 relate to the GERD project itself. Participatory processes 
have been lacking according to Abdelhady et al. (2015, p. 77), hence women’s perspectives 
have not been considered (target 5.1). The other trade-off is the same as for two of the identified 
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trade-offs in SDG 16, which focus on the risk of increased domestic violence as an outcome of 
resettlement (targets 5.2, 16.1, 16.2) (Ibid, p. 77).  

Published evidence that large infrastructure projects like the GERD increases the risk of 
corruption (target 16.5) is another trade-off for SDG 16 (Transparency International, 2015, p. 
5). The last two trade-offs are about a lack of public access to information and participatory 
decision-making (targets 16.7, 16.10). The corresponding synergies of one of these two targets 
relate to the same subject, since the GERD project might increase cooperation in the Nile River 
basin (target 16.7). Consequently, future cooperation or lack of the same will show whether 
these targets will result in trade-offs and/or synergies. Another two of the synergies for SDG 
16 are due to enhanced safety for women and girls (targets 16.1, 16.2), as in SDG 5.  

For SDG 11, which focuses on sustainable cities and communities, six synergies are identified. 
They concern a variety of aspects, such as electricity being an enabler of basic services as well 
as being one such itself (target 11.1), safer traffic due to lighting (target 11.2) and sustainable 
energy provision for cities (11.3), but also a reduced risk of seasonal floodings in Sudan because 
of the regulated upstream flow from the GERD (target 11.5) (Singh et al., 2015, p. 12; Abdi et 
al., 2017, p. 9-11; Chen & Swain, 2014, p. 16). The two trade-offs relate to a risk of lost cultural 
and natural heritage because of the GERD (target 11.4) and risks of dam failure and prolonged 
droughts; such water-related disasters could have a major negative impact (target 11.5) (Chen 
& Swain, 2014, p. 13; Mohamed & Elmahdy, 2017, p. 1238; Liersch et al., 2017).  

SDG 1 aims at ending poverty “in all its forms, everywhere” (United Nations, n.d.). Synergies 
are identified between the GERD and all targets except one, counting six in total. Four trade-
offs are identified. Generally speaking, the synergies concern the effects of electrification on 
poverty. The published evidence shows that reduction of poverty is expected from the 
electricity that the GERD can yield (targets 1.1, 1.2), an expectation which aligns well with the 
Ethiopian Government’s vision to reach middle-income status by 2025, partly through 
installing hydropower capacity (Federal Democratic Republic of Ethiopia, 2011, p. 5-13). Even 
though electricity access needs to be combined with other development factors for reducing 
poverty, it has potential to contribute (Wilcox et al., 2015, p. 2). Electricity helps improving 
social protection systems such as health care (target 1.3) and is a basic service (target 1.4). 
Electricity access thereby builds resilience (target 1.5). Of the identified trade-offs, three of four 
regard the resettlement of people living close to the dam site. A risk of impoverishment due to 
changed living conditions exists (targets 1.1, 1.2, 1.4) (Chen & Swain, 2014, p. 13).  

 

3.3 Economy  
SDGs 8, 9, 10, 12 and 17 focus on economic growth and prosperity. The SDGs aim to ensure 
that all people can enjoy prosperous lives. Also, the SDGs aim at economic, social and 
technological progress without damaging the nature (UN, 2015. p. 2). The mentioned SDGs 
and their respective overall results are presented in Figure 7. SDG 17 focuses on partnerships, 
but it is considered that SDG 17 should be included in the economic category because 
partnerships usually includes business. 
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Figure 8 presents identified synergies and trade-offs for SDGs related to the society. Figure 8 is a collage of figure 5 

 
SDG 8 aims at promoting “sustained, inclusive and sustainable economic growth, full and 
productive employment and decent work for all” (UN, n.d.) Most targets have synergies, see 
Figure 6. Cooperation is needed for one target which relates to the trade-off that Egypt’s 
economy might be affected negatively during the period of filling the dam (target 8.1) (Kahsay 
et al., 2015. p. 23). The synergies exist because the electricity from the GERD can promote 
development and upgrading in the industry sector. Lack of electricity access constraints 
different kinds of business in sub-Saharan Africa  (CDC, 2016, p. 20). The constraint on 
business due to lack of electricity access is counted as a trade-off for targets in both SDGs 8 
and 9. Also, both SDG 8 and SDG 9 involve synergies regarding increased job opportunities. 
Electricity is necessary for increased employment opportunities (Chen & Swain, 2014, p. 11). 
Therefore, it is assumed the electricity from the GERD can contribute to increased employment 
(targets 8.5, 8.8, 9.2). It should be noted that the respective trade-off concern that the GERD 
can lead to decreased employment due to improved technical efficiency (UNDP, 2016, p. 58-
62).   

SDG 10 aims at reducing inequality, both within and among countries. The supplementary table 
only presents synergies and trade-offs that reduce and/or increase inequality within Ethiopia. 
Five synergies and four trade-offs exist. Most of them are based on reasoning from other SDGs. 
See for instance target 10.2 – “empower and promote the social, economic and political 
inclusion of all”. This target includes that people will have better or worse access to equitable 
education, food, and healthcare. These subjects have been brought up in SDG 1, SDG 3, and 
SDG 4. 

Both SDG 9 and SDG 12 have different types of synergies. For some targets, a synergy exists 
due to the electricity from the GERD. For other targets, a synergy exists because of the effects 
of the project GERD. One synergy for SDG 12 and most of the synergies for SDG 17 exist 
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because the GERD promotes international cooperation and business (targets 9.a, 12.a). For 
example, the Chinese company China Electric Power Equipment and Technology Co. (CET) 
have signed the contract of building a 500 kV transmission line in Ethiopia (Ezega, n.d.). Also, 
the Italian company Salini Impregilo are responsible for constructing the dam (Salini Impregilo, 
n.d). All of the trade-offs for SDG 17 include conflicts between Ethiopia and Egypt or Ethiopia 
and Egypt and Sudan. It is believed that the GERD can affect Egypt’s share of the Nile River 
water (target 17.15). As a result, there will be less water for agricultural irrigation which can 
restrict Egypt’s economic growth (Mumbere, 2017). 

 

4. Discussion  
4.1 Summary of the main results  
As shown in results, 83 synergies, 45 trade-offs and 16 instances when cooperation is needed 
are identified. In many instances a synergy is followed by a trade-off for a target, although both 
synergies and trade-offs exist without one another for a number of targets, with lonely synergies 
representing the majority of these cases. A possible explanation for this correlation is that the 
probability that both a synergy and a trade-off exist for the same target is related to the fact that 
a connection exists between the GERD and that target. This being said, it still is not unusual 
that the synergy and the trade-off for a target concern different subjects.  

Only a few synergies and trade-offs were found for the environmental related SDGs, namely 
SDGs 13, 14 and 15. SDG 14, which deals with conserving the ocean, had no synergies or 
trade-offs. The GERD is placed too far away from the ocean to have an impact on the ocean. 
Only one synergy and one trade-off was found for SDG 13. The SDG 13 aims to combat climate 
change and therefore depend on policies and requires governmental action. Therefore, it is 
believed that SDG 13 mainly can affect the GERD, but not the other way around. This can be 
a good explanation for finding only one synergy and one trade-off. 

Moreover, the GERD can have positive and negative impacts on the ecosystems on land, mainly 
forests. The synergies for SDG 15 mostly concern decreased biomass usage due to access to 
electricity. Decreased biomass usage can lead to less deforestation. Decreased deforestation 
affect mountainous areas positively because the forests cover mountainous areas. The GERD 
can therefore also affect mountainous ecosystems positively. The trade-offs for SDG 15 mainly 
concern the GERDs negative impacts on the ground water which can cause soil salinity and 
saltwater intrusion.   

For the SDGs related to society, namely SDGs 1, 2, 3, 4, 5, 6, 7, 11 and 16, both synergies and 
trade-offs are identified among the targets. Because of renewable energy being the main 
contribution of the GERD to the Ethiopian society, many synergies exist for SDG 7 which is 
about renewable energy for all. The electricity from the GERD will mostly affect the Ethiopian 
society positively in terms of SD, since the increased access to electricity have potential of 
enhancing the access to food, water and sanitation, quality education and health care. This leads 
to many synergies in relation to trade-offs for SDGs 3, 4 and 11 especially. In many cases, the 
identified trade-offs are connected to the dam itself and its impact on its proximities as well as 
on countries downstream that are also dependent on the Nile. Resettlement because of the 
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GERD, loss in biodiversity and a lack of transparency as well as participatory processes are 
some of the trade-offs connected to the dam itself. Downstream of the GERD, in neighbouring 
countries Sudan and Egypt, the dam implies risks regarding food, water and energy security, 
but also possibilities – seasonal floodings might lessen in Sudan. Cooperation is wished for by 
the parties, although no conclusive results have been reached as to yet.  

The SDGs from the economic category, namely SDGs 8, 9, 10, 12 and 17, have many synergies. 
Fewer trade-offs than synergies have been found. The GERD can contribute to the achievement 
of the goals due to that the electricity entails improved technical efficiency, upgraded industry 
sector and improvement of different kinds of management. In full, electricity from the GERD 
can promote economic prosperity. In contrast, trade-offs for SDG 8 showed that Egypt’s 
economy might be affected negatively during the period of filling the dam. Synergies for both 
SDG 8 and 9 involves partly that the GERD can contribute to increased employment. On the 
contrary, the GERD can lead to fewer jobs due to higher level of technical efficiency or 
resettlement. Moreover, synergies and trade-offs for SDG 10 were found which showed that 
the GERD can also contribute or hinder reduced inequality since the GERD can promote and 
reduce the access to equitable education, food, and healthcare for all Ethiopians. 

Both SDG 12 and 17 had synergies regarding international cooperation and business with the 
Chinese company China Electric Power Equipment and Technology Co. and the Italian 
company Salini Impregilo. The GERD can promote international cooperation, but SDG 17 have 
trade-offs which concern the conflicts between Ethiopia and Egypt or Ethiopia and Egypt and 
Sudan. Therefore, the GERD can also hinder future collaboration with its neighboring 
countries.  

 

4.2 Synergies and trade-offs related to electricity access 
The results show that many of the expectedly positive effects of the GERD are linked to the 
increase in electricity access that Ethiopia will see when the GERD starts operating. 
Conversely, only a few trade-offs related to electricity access were found. Access to renewable 
energy is important in many areas connected to SD. It is important to note that some uncertainty 
exists here since the total outcome of the GERD is yet to be revealed. In accordance with the 
goals and visions of the Ethiopian Government, it is assumed that many Ethiopians will get 
access to electricity from the GERD in combination with the NEP that was launched in 2017. 
The outcome of this electrification is uncertain, as many sources clearly indicate that 
supplementary measures, political and economic as well as technical, are needed for real SD to 
take place.  

The realisation of the synergies concerning electricity access depend on factors like political 
stability in the Nile River basin and in Ethiopia, pricing of electricity, electrical grid extension, 
policies that facilitates industrial and trade-related development, provision of supplementary 
components – like electric cooking stoves for households, to name one – and education on the 
different uses of electricity to the receivers, and so on. Additional measures are needed for 
realising the desired result. This is also true for targets related to poverty reduction.  
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4.3 Synergies and trade-offs related to the dam  
The GERD is controversial in many respects. An infrastructure project of the GERD’s size is 
bound to radically impact its surroundings. As is shown in section 3. Results, the dam itself is 
the cause of both synergies and trade-offs, apart from its electricity generation. It has among 
other things led to cooperation between China and Ethiopia in this project. At the same time, 
the surrounding ecology will be altered, thousands of people are being resettled and 
participatory processes and transparency have been lacking.  

How the Nile, and thereby the downstream countries Egypt and Sudan, will be affected when 
the filling of the dam is initiated on a large scale and the GERD starts operating is still not fully 
known. Therefore, the results concerning the dam are not fully known either. A conflict between 
the countries could have unforeseen consequences, possibly eliminating some of the positive 
effects the GERD might otherwise have had. On the other hand, an established cooperation 
would be a historical event and would diminish the trade-offs of the GERD significantly. Many 
good things could come from such a cooperation, even though it initially sprung out of a 
controversy. In conclusion, the GERD has large potential for both future good and bad and this 
will influence the overall results in terms of the sustainability of the project.   

 

4.4 Meeting the SDGs with the GERD 
Based on the results some key actions for minimising the trade-offs and reinforcing the 
synergies are identified. Notably, cooperation with all parties concerned is of utmost 
importance. This is acutely felt in the GERD case considering how essential the Nile River is 
for the prosperity of all its surrounding countries. Though an established cooperation before the 
start of the GERD would have been preferred, this might admittedly have been a difficulty 
being as it is rather probable that Egypt (and perhaps Sudan as well) would have opposed the 
project, thus making it hard for Ethiopia to get their consent at all. By presenting the GERD 
more like a “fait accompli”, Ethiopia safe-guarded the realisation of the project. However, 
around seven years have passed since the initiating stages and still no lasting security is reached 
in the region.  

Establishing a secure and including cooperation is definitely a key action that needs to be taken 
by the leadership in Ethiopia, Egypt and Sudan in order to both secure synergies and combat 
trade-offs. By doing so negative impacts on Egypt’s agriculture, hydropower generation and 
economy can be minimised or even eliminated. Many problems can be avoided if the operating 
of the GERD and downstream infrastructure is coordinated by the countries. The technical 
studies that are made by independent consult firms, as agreed upon by Ethiopia, Egypt and 
Sudan, may not be finished in time for an agreement to be reached before Ethiopia starts filling 
and operating the dam. Considering the importance of taking these results into consideration, 
the situation is quite worrying. Establishing cooperation is obviously easier said than done. 
Looking deeply into the obstacles that have made seven years insufficient for forming a lasting 
agreement is an important measure to be taken by nation leaders, researchers and non-
governmental organisations who work for peace in the area.  
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In a hydropower project such as the GERD it is crucial to be transparent, to provide information 
to concerned parties and to open up for participatory processes in order to minimise the negative 
impacts as far as possible. This is the case not only on the transboundary level, but on a local 
level as well. The lack of these qualities so far into the process cannot be undone, of course, but 
it is recommended that the Ethiopian Government makes an effort to minimise the negative 
effects in the future. That the dam will be built and that people have been resettled are already 
well-known facts. However, making sure that resettled people are compensated as promised so 
that they can rebuild their lives will combat trade-offs such as increased domestic violence and 
poverty because of changed life conditions. Also, a devotion to transparency by the project 
developers and the Government will be crucial to oppose increased corruption because of the 
GERD.  

Another lesson to be learned from the GERD concern the environmental impacts that it will 
cause. Addressing this issue and conducting an environmental impact assessment before 
starting the project would be preferable, both on a local and a transboundary level. It is 
important to conduct realistic and independent studies on how the upstream and downstream 
flood ecology will change with a good margin of time before the construction starts, so that 
necessary changes can be made in the plans and the negative impacts minimised. In the GERD 
case, many studies have been made – but all after the construction began. Again, what is already 
done cannot be undone, but efforts should be made now and in the future so that any measures 
that benefit the ecological systems in the area are investigated and carried out. These measures 
include that Ethiopia and its neighbouring countries take the results from the technical studies 
into serious consideration, as discussed above.    

Since many of the synergies derive from an increased electricity access in the Ethiopian society, 
it is of utmost importance that policy makers comprehend the opportunities and take hold of 
them. Realising the NEP is a good start. For maximising the synergies connected to electricity 
access, additional measures are required. One key action is to ensure access for all through fair 
and reasonable pricing of the electricity and the grid connection. This includes investigating 
allowances below some chosen level of income. Policies that facilitate electrification of 
households, schools, health care centres, industries et cetera should be investigated, as should 
the best ways of supplying the equipment needed to maximise the electrification benefits. It is 
also necessary to provide education on these benefits and on how to use such equipment.           

In conclusion, it is recommended that policymakers and planners investigate the suggested key 
actions further for assuring that the GERD contributes to a SD to as high a degree as possible.    

 

4.5 Limitations and challenges 
The limitations of the study may have affected the results. One limitation of this study is that 
much of the reasoning is based on general correlations. The correlation between electricity 
access and poverty and the correlation between electricity access and health care access are 
examples of such cases. Studies of relevant correlations within Ethiopia are almost non-
existent. To be able to finalise the reasoning, it has been inevitable to use general correlations. 
General correlations may not always be applicable in Ethiopia. To facilitate the work process, 
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it has been assumed that the correlations are likely to be applicable in Ethiopia. It was therefore 
relevant to use general correlations that are based on case studies made in countries with a 
similar economic situation and a similar energy access situation as Ethiopia. Nevertheless, it 
should be noted that the reasoning presents predicted or possible outcomes. It is not guaranteed 
that the actions will occur in the future. 

Another limitation of this study is that it may not give the whole picture of the GERD’s 
influence on the SDGs. Examples of limitations are a lack of information about the GERD, that 
this study only presents the GERD’s impact primarily on Ethiopia and that it does not analyse 
how the SDGs affect the GERD. Firstly, in the beginning of the work process, it was desirable 
to do a research about the GERD. Due to lack of information from governmental sources, it 
was problematic to read about the plan of the GERD and the social situation related to the 
GERD. The government was considered to  be secretive in most cases. Some Ethiopian 
governmental websites were shut down. Also, quite few documents about the country’s 
situation were available. Secondly, this study analyses the GERD’s impact primarily on 
Ethiopia. The GERD has an impact on Ethiopia’s neighboring countries such as Egypt and 
Sudan. But, the study focuses mainly on Ethiopia because the study would be too extensive and 
too time consuming otherwise. Therefore, the analysis of this study lack a profound insight on 
the GERD’s impact on countries besides Ethiopia. Thirdly, this study does not analyse how the 
SDGs affect the GERD. As a result, no synergies and/or trade-offs are marked although a 
linkage between the SDGs and the GERD exists. This is usually applicable for targets that deal 
with policies and governmental action. It is assumed that policies and governmental action 
affect the GERD, but generally not the other way around. Studying how the SDG’s affect the 
GERD can give a useful insight for policymakers and decision makers. It gives a broader picture 
about the linkages between a project and the SDGs.   

Difficulties with interpreting the targets may have affected the results. Some targets were 
unclear mostly because of ambiguous words such as encourage, promote and facilitate. These 
words include a broad range of actions. Different perceptions about the word’s meanings may 
prompt different end results. It should be noted that if this study would be repeated by others, 
different final results may be obtained. In some situations, the words encourage, promote and 
facilitate lead to more complex analyses. For example, the word “encourage” in target 3.1: 
“encourage the formalization and growth of micro-, small- and medium-sized enterprises” 
resulted in questioning if it is possible for a project like the GERD to encourage people’s action. 
To be able to complete the reasoning, it has been necessary to interpret these words and try to 
find an indication of the GERD promoting, encouraging or facilitating a certain outcome. 

Another problem that occurred during this study was understanding when a synergy and/or a 
trade-off were too far-fetched. As stated in methodology, synergies and trade-offs that required 
more than three steps have been discarded. On the other hand, it was difficult to distinguish the 
steps from each other. Also, it is stated in methodology that weak links lead to that synergies 
and trade-offs are discarded although less than three steps between the target and the GERD 
exist. But, it was sometimes difficult deciding if a linkage was weak or strong. In tricky 
situations, the decision is based on the access to information about the linkage. The encountered 
difficulty is considered as a limitation because the final results depend on our own perception 
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of a weak or strong linkage. The final results may therefore differ if somebody else was to 
repeat the study. 

The division of the SDGs into the three categories Environment, Society and Economy can also 
be discussed. It was found that the categorisation helped presenting the results in a 
comprehensible way, providing some well needed structure. Furthermore, it was chosen 
because of the emphasis that the UN puts on the three areas for SD. It was considered relevant 
to see in what ways the GERD would impact the environment, the society and the economy, 
respectively. The division also provided some challenges. For SGDs 6 and 17, the 
categorisation was far from self-evident. SDG 6 could have be included in Environment, since 
it partly deals with hydrological ecosystems (see e.g. target 6,6). Because of the close 
connection between many of its targets and the society’s need for drinking water and sanitation 
as basic services, it was decided that SDG 6 be categorised into Society. SDG 17 could be said 
to belong to the category of Society, since it includes cooperation both within and between 
societies. It was argued that many of the targets for SDG 17 concern economic contributions 
and cooperations. Therefore it was included in Economy. 

 

4.6 Possible future work 
As discussed in section 4.5 Limitations and challenges, this study does not analyse how the 
SDGs affect the GERD. In other words, this study does not analyse how the targets can promote 
or hinder the construction of the GERD. Since the linkages between policies, plans and 
governmental action and the GERD are absent in our study, a possible future work is an analysis 
of how the SDGs affect the GERD. By doing this kind of study, the analysis would include how 
policies, plans and governmental actions affect projects like the GERD. Policymakers, planners 
and decision makers would benefit from this kind of study. The suggested future work can 
therefore be used as a complement to our study. Together, these studies would give an overview 
on both how the SDGs affect the GERD and how the GERD affect the SDGs. As a result, the 
suggested future work can contribute to a broader perspective on how the SDGs and projects 
interact. 

Since our study only presents predicted or possible outcomes which leads to a synergy and/or 
trade-off, it would be interesting to do a follow up. Tentatively, that could be a study that still 
uses the same method as we did, but focuses on what the GERD have led to – for instance, if 
the GERD has contributed to decreased poverty in Ethiopia. The follow-up can be used as a 
complement to our study. It would give an insight on how accurate our method is. The follow-
up can answer whether the results in our study are trustworthy or not. Thereupon, the follow-
up can entail an explanation on how to make our method more accurate for similar projects. As 
discussed in section 4.5 Limitations and challenges, it was difficult to know whether general 
correlations were applicable in Ethiopia or not. The follow-up may give a perspective on how 
useful general correlations are and if general correlations should be applied in this type of 
studies. 

Our study is broad in the sense that different kinds of perspectives are presented in the 
reasoning. Namely perspectives as Ethiopian citizens, the nature and the economic. This study 
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was made to bring many of these perspectives, as well as additional perspectives regarding 
electrification, together in a structured way. As a result, the reasoning deals with a broad range 
of topics. The strength of the method used in this thesis lies in its ability to give a 
comprehensible and structured overall assessment of a multifaceted subject, indicating what 
areas of SD are concerned. This study provides a survey of the ways the GERD helps or hinders 
a SD. Thereby it also identifies what areas should be analysed further to avoid the risk of sub-
optimization, which occurs when trade-offs and/or synergies in some areas are forgotten or 
ignored. A suggestion of a future work is therefore a study that focuses on one perspective. In 
this case, it can be more relevant to only focus on some targets. Since our study mainly presents 
one synergy and one trade-off for each target, a more profound study that focuses on less targets 
can lead to that less synergies and trade-offs are forgotten or ignored. Another suggestion is to 
only focus on one SDG. It would lead to that more synergies and trade-offs will be recognised.  

 
 

5. Conclusions 
This study has led to an identification of synergies and trade-offs between the GERD and each 
target of the 17 SDGs. 83 synergies, 45 trade-offs and 16 instances when cooperation is needed 
were identified. The GERD can contribute to and hinder the achievement of the targets in two 
ways. Firstly, by increasing the electricity access, and secondly, by the dam itself. Based on the 
results, four important key actions for minimising the trade-offs and reinforcing the synergies 
were identified. We identified the following key actions:  

Establish a secure and including cooperation between the nation leaders of Ethiopia, 
Egypt and Sudan. A cooperation can minimise or eliminate the negative impacts of the GERD 
on Egypt’s agriculture, hydropower generation and economy and facilitate political stability in 
the Nile River area.  

Ensure transparency, public access to information and participatory processes. This is the 
case not only on the transboundary level, but on a local level as well. Transparency is crucial 
to oppose corruption because of the GERD.  

Investigate and carry out measures that benefit the ecology in the area. Efforts should be 
made now and in the future to identify  and minimise negative effects of the GERD on the 
upstream and downstream ecology. Ethiopia and neighboring countries should consider the 
results from technical studies seriously.  

Strengthen the positive outcomes of increased electricity access through supplementary 
measures. Many of the synergies derive from an increased electricity access. To increase the 
electricity access, reasonable pricing of the electricity and sufficient grid connection are needed. 
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Appendix 
The supplementary table is attached in the excel file.  
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