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ABSTRACT
In 2011, the Ethiopian government started the construction of the Grand Ethiopian
Renaissance Dam (GERD) on the Blue Nile in Ethiopia. This large-scale hydropower project
is planned to be completed in 2017.
When it was initially announced, the GERD was labeled as a controversial project,
mainly out of two reasons - the complicated water politics in the Nile Basin, and the negative
perception of large dam projects. Past experiences have shown that large dam projects,
such as the GERD, produce more adverse impact than benefits. Nevertheless, research
has also pointed out that whether large dams would generate predominantly adverse
impacts depends on the decision-making and the project planning processes. On the other
side, the GERD tackled the complicated water politics in the Nile Basin. The Blue Nile is
the main tributary of the Nile, and the crucial source of water for Sudan and Egypt. As the
GERD was announced without consultation with Sudan and Egypt, the two downstream
countries opposed the project greatly, up until March 2015, when the governments of
Ethiopia, Sudan and Egypt agreed on the GERD. In addition, the ‘ownership’ of the Nile
water resources according to “Nile Water Agreement 1959” belong to Egypt and Sudan. At
the moment, the new water treaty that enables all of the eleven riparian countries to use
the Nile has not been signed by Egypt and Sudan.
The thesis will research the GERD project and will ask the question: how this largewater infrastructure could benefit Ethiopia, Sudan and Egypt? By now, three issues have
been pointed out, which if unaccounted could possible cause adverse impacts. On local
scale - the resettlement of 20.000 Ethiopians from the dam site, on national - the lack of
strategy for domestic use of the energy produced by the GERD, and on international scale
- the need to reassess the downstream impact of the GERD on the water infrastructures
and agriculture in Sudan and Egypt. The thesis will research these issues more in-depth.
In addition, the GERD’s role in the future water politics and development in the Nile Basin
will be discussed. Will the project inspire a common vision between the eleven co-basin
countries, or will the states continue to pursue individual projects on the Nile?
In order to research the GERD project and the water urbanism in the Nile Basin,
the thesis will adopt a cross-disciplinary theoretical framework that employs knowledge
from the disciplines of urbanism, development studies, and transboundary water politics.
Furthermore, the research will present a historical overview of the human utilization of the
Nile Basin, as well as a case study of the GERD that will be analyzed through the lens of the
theoretical framework.
In conclusion, the thesis will outline a set of proposals on how to deal with the
local, national and international impacts, as well as an alternative model for future water
urbanism in the Nile Basin.
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Thesis Topic
In 2011, the Ethiopian Government started the construction of the Grand Ethiopian
Renaissance Dam (GERD) on the Blue Nile in Ethiopia (IPoE, 2013). Today the GERD is
40% finished and it is predicted to be completed in 2017 (Salini Impregilo, 2015). The dam
is planned as a hydropower project with installed capacity of 6000 MW and estimated
annual energy production of 15.692 GWh (IPoE, 2013). Currently, Ethiopia is the second
most populated country in Africa and one of the fastest growing economies of the Global
South. At the same time, their energy production is one of the lowest in the world: with a
total of 2000 MW installed capacity, less than 20% of the total population have access to
electrical energy (Verhoeven, 2011). With aim to pursue further economic and regional
growth, Ethiopia launched a country-wide scheme to mobilize the largest unused resource
- hydropower. Among several large hydropower projects that are in progress now, the GERD
is the crucial one (GTP, 2010). With height of 170 m and reservoir with storage capacity of
63 billion m3, the GERD is planned to be the largest dam in Africa and one of the ten largest
in the World (Salini Impregilo, 2015).
What differs the GERD from the other large dam projects in Ethiopia is that it is
constructed on the transboundary River Blue Nile, part of the Nile Basin, a geography
shared between eleven countries1. The Blue Nile originates in the Ethiopian Highlands from
where it flows to Sudan, where in Khartoum it unites with the White Nile and forms the Nile
River (Tignor, 2010). The Nile is further shared between Sudan and Egypt. The Blue Nile is
considered to be the main tributary to the Nile as it supplies approximately 87% of its total
amount of water.
All of the three riparian countries, Ethiopia, Sudan and Egypt are not only interrelated
through the river system of the Blue Nile and the Nile, but also each one separately pursued
urbanization and development largely based on the utilization of the river resources. For
Sudan and Egypt the Nile Basin is the major source for energy, irrigation and water supply;
furthermore, 85% of the population of Egypt lives in the Nile Valley (FAO, 2011); for Ethiopia,
the Blue Nile valley is home to thousands, and it is planned to be its largest source of
energy and core instigator of the future regional and economic growth. In addition, Egypt
and Sudan, as downstream countries depend to the in-flow of water from the Blue Nile in
Ethiopia.
When the GERD was initially announced it instantly became internationally known
as controversial project, mainly out of two reasons - the complex water politics of the Nile
Basin and the negative ‘reputation’ of large dam projects built in developing countries.
Both of these themes, inform the problem statement and research questions of the thesis.
Problem Statement
Large dams, such as the GERD, are met by the public with doubt. Large dam projects are
pursued by countries as means for economic and regional development (WCD, 2000; UNEP,
2007). They use the rivers (or lakes) to produce energy, store water for supply and irrigation,
and regulate floods. On the other side, they impact, to some extend irreversibly both, the
environment and people. Namely, the people that live in (and sometimes beyond) the radius
of the project are being resettled to new settlements. In addition, the river environment is
transformed permanently in order to accommodate the dam installations. Past experiences
and research on large dams have shown that their adverse impacts unfortunately out-wage
the benefits, particularly in developing countries (ibid.). Explicitly, irreversibly destroyed
natural environments were seen as a step-back to sustainable development practices, and
moreover, millions of people were seen to be resettled to settlements equipped with worse
living conditions than their original homes (ibid.).
However, the same experiences and research points out that the impact of large
dams is not predominantly adverse by default (ibid.). The outcome largely depends on
3

[2] The Nile Basin countries, existing dams and the GERD construction site
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[3] The Grand Ethiopian Renaissance Dam, 3D visualization

the planning and execution of the project, as well as on the monitoring and maintenance
after the dam is commissioned (WCD, 2000; UNEP, 2007; Scudder, 2005). Special focus
is put on the planning of the project, during which period all the possible negative impact
could be apprehended with aim to further develop means and measures to mitigate or/
and minimize it. Because of the possibility to plan and control the impact, which potentially
increases the benefits, even the opposition of large dams have not excluded them from
the list of development projects. Thayer Shudder calls large dams “a flawed but still
necessary means for development” (Scudder, 2005). In the last fifteen years, as a result
of both, the growing negative standing on large dams, and the growing number of large
dams constructed in developing countries, internationally accepted frameworks and
guidelines on how to successfully manage the project planning of large dam projects have
been established by organizations such as World Commission on Dams (WCD) and the
United Nations Environment Programme (UNEP). In addition, these guiding principles were
followed in practice, which created a set of good practices that could be adhered.
The GERD is still not completed and functional, hence its real impact remains
unknown. Nevertheless, existing research on the dam, such as field and project reports,
points out to gaps in the project that if unaddressed could lead to adverse impact in both
Ethiopia, and the downstream areas of Sudan and Egypt. Specifically, the pointed issues
regard: 1. the resettlement of 20.000 Ethiopians, mostly indigenous and tribal people,
from their original homes near the river, to more urban areas far from the Blue Nile; 2. the
lack of strategy for domestic use of energy in terms of expanding the energy network; the
GERD would not be able to function unless the energy network is built and connected to
the dam power stations (MIT, 2015); 3. the need to re-assess the downstream ecological
impact in Sudan and Egypt caused by the potentially decreased levels of salt and silt in
the river water (IPoe, 2013; MIT, 2015), and; 4. the need to develop a plan on coordination
between the GERD and the other large dams in Sudan and Egypt, with specific focus on
the relation between the GERD and the High Aswan Dam (HAD) as the largest dam in the
downstream area (ibid).
5

On the other side, the GERD tackled the complicated water politics of the Nile
Basin. The Nile River has been one-sidedly controlled by Egypt and partially Sudan for
years. Egypt’s dominant role in the basin originates from the period of Ancient Egypt, but
most recently from 1959 when the “Nile Waters Agreement 1959” was concluded between
Sudan and Egypt, dividing the river to 18.5 and 55.5 billion m3 between the two countries
respectively3 (Nile Water Agreement 1959, 1959). This water treaty had prohibited other
riparian countries to utilize the river. Today both Sudan and Egypt exploit the mentioned
amounts of water through a set of large water infrastructure built in the basin. In 1999,
then nine riparian countries2, established the Nile Basin Initiative (NBI) and proposed the
Cooperative Framework Agreement (CFA) as a new water agreement that would allow all the
riparian countries to exercise their rights to the Nile Basin waters (CFA, 2007; NBI, 2015).
Currently, the CFA has not been accepted and signed by Sudan and Egypt (NBI, 2015). In
addition, the GERD was announced without prior consultation with Sudan and Egypt, hence
both downstream countries felt threatened that the dam would seize the water in-flow, and
thus initially opposed the project greatly, which further was seen endangering to the peace
and stability in the region.
On March 23, 2015, after five years of negotiations, the governments of Ethiopia,
Sudan and Egypt signed an agreement on the GERD, which is a large step forward for the
regional cooperation between the riparian countries (BBC, 2015). However, it remains that
the eleven riparians have still not come together with a common plan for the future sharing
of the water resources in the Nile Basin. The past water politics have led to fragmented and
unequal development of the river - the GERD is the first large water infrastructure out of the
Sudan-Egypt region in 60 years (Tvedt, 2004). Furthermore, other riparian countries have
also expressed their intention to utilize the river resources that territorially belong to them.
The GERD has already influenced the water politics in the region, thus a question rises
is the GERD a breaking point in the one-sided politics that could inspire a common vision for
the Nile Basin? Or, will it inspire other riparian countries to pursue individual project on the
river while an overall development plan is still lacking? If the future development of large
infrastructures in the basin is done without cooperation between the co-basin countries, as
it was done by now, it could potentially lead to even more fragmented development, which
is seen as especially problematic when it comes to dealing with climate change challenges.
Research Questions
The problem statement has presented two interrelated notions - the role of the GERD as
a large-scale water infrastructure in the shaping of the socio-ecological landscape of the
region of Ethiopia, Sudan and Egypt, and - the role of the GERD as a potential game-changer
in the future water politics in the Nile Basin. The thesis will address both of these issues, with
focus on the first one. Therefore, the main goal of the thesis is to assess the GERD project
and its predicted impact on the future water urbanism in the region of Ethiopia, Sudan and
Egypt, and discuss how this project could benefit the region. The central research question
of the thesis is the following:
Research question 1: How the GERD could contribute to sustainable and more
equitable water urbanism in the Blue Nile and Nile region? (Whereas “the Blue Nile and
Nile region” is defined by all the affected stakeholders by the GERD in Ethiopia, Sudan and
Egypt.)
While recognizing the importance of linking water politics and international
cooperation to planning of transboundary water urbanism and development, the thesis will
also discuss the following research question:
Research question 2: How the future planning of the human utilization of water
6

resources in the Nile Basin could contribute towards less fragmented and more equal water
urbanism in the Nile Basin?
In order to answer the first research question, the thesis will adopt the perspective
of water urbanism stating that the water is a public matter, and the human utilization of
water should be done in a “natural, integrated and socially just way” (Shannon and De
Meulder, 2013). Whereas, due the spatial size of large dams, the “natural, integrated and
socially just way” will be interpreted through both, ecologically-informed design solutions,
and frameworks for transparent, equitable and inclusive project planning. Thus, with the
aim to further define the approaches of planning of large dams, the thesis will follow
the frameworks and guidelines for decision-making and project planning of large dams
proposed by WCD and UNDP; as well as their general perspective on large dam project
stating that: 1. If the project benefits, not only all the involved stakeholders at the time
being of the construction of the project, but the next generations - it is successful and
sustainable, and; 2. In order for the project to benefit all the involved stakeholders, it
should be done according to the framework and guidelines for decision-making and project
planning proposed by WCD and UNEP (WCD, 2000; UNEP, 2007).
With the aim to discuss the second research question, the thesis will research the
history of politics and planning of the Nile Basin from the end of the 19th century onwards,
and address it through current frameworks for sharing of transboundary rivers.
Methodology
The research is envisioned as a theoretical research, and for acquiring of knowledge
theoretical methods will be used.
The thesis will be based on desk research; for the parts where knowledge from
field research is needed; the thesis will use filed research from reliable sources (explained
further).
The main research method used to conduct the analysis will be the crossdisciplinary theoretical research method. The cross-disciplinary theoretical research
employs a theoretical framework consisted from theories from different disciplines and
sub-disciplines, in the case of the thesis - urbanism (water and landscape urbanism),
development (large dam project) and water politics of transboundary rivers, as well as, the
history of the Nile Basin.
In order to answer the main research question, the thesis will conduct both a historic
overview of the Nile Basin and a case study research on the GERD; and further analyze
them through the theoretical framework. To discuss the second research question, the
thesis will employ the comparative method to conduct comparison between the past and
present planning practices in the Nile Basin, and analyze the result of the comparison
through the theoretical framework.
Because of the nature of the topic, which regards a subjects that is still indevelopment, and with appreciation that new research on the same topic is yet to come,
the thesis is envisioned as an open-ended research.
For the research, the following types of materials will be obtained and used:
- Academic literature such as books and articles from peer-reviewed journals, but
also doctoral dissertations from relevant universities.
- Non-academic literature such as governmental documents issued by the governments
of Ethiopia, Egypt, Sudan, etc., studies and reports from relevant research institutions (MIT,
ETH Zurich, etc.), international organizations (Food and Agriculture Organization, World
Bank, United Nations, etc.), non-governmental organizations (International Rivers, Oxfam,
The Human Rights Watch, The Oakland Institute, etc.), and journalist reportages (Guardian,
The Economist, Ethiopian and Egyptian news, etc.).
- Visual material. The research will also include visual material with the purpose to
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clarify and support the written part. The visual material includes: images (historic images
of hieroglyphics and ancient drawings of the Nile, Google Earth images, images of the ongoing construction of the GERD, historic images of dams and canals on the Nile, images
explaining the physics of gravity dams, images from videos such as 3D animation of the
GERD and documentaries about the GERD, etc.), and maps (topographic, historical and
geographical maps of the Nile Basin, Blue Nile, Ethiopia, etc.).
- Discussions and unofficial communication with people involved with the GERD and
scholars that have done research within the researched topic.
Note on the used literature. As there is an abundance of research on the Nile Basin,
there is not much on the GERD, mainly because the topic is relatively new. By now there are
only two comprehensive reports on the dam that the thesis will rely on, the first one done
by the “International Panel of Experts” (form Ethiopia, Sudan and Egypt) (IPoE), published
in 2013; and the second one done by the “Massachusetts Institute of Technology (MIT)
Abdul Latif Jameel World Water and Food Security Lab”, published in 2015. As for the
field research, the thesis uses information from the Ethiopian Government, material from
documentaries on the GERD, and the two field reports from independent researchers.
The first one is done by the NGO International Rivers (IR), elaborated by researchers who
explored the environment and people of Benishangul-Gumuz Region for six months; and
the second field research is done by Jennifer Veilleux, then a researcher from the Oregon
University, Oregon, United States, who interviewed Ethiopian governmental officials, and
lived with the communities of Benishangul-Gumuz Region, also for six months.
As for literature on large dams, the topic is not new, but the frameworks for decisionmaking and project planning of large dams by WCD and UNEP, are the only of its kind, they
are published in 2000 and 2006, respectively (and are overlapping in their objectives).
The reason for this are: 1. It takes approximately seven to ten years for a large dam project
to be completed and assessed in its entirety, and; 2. The idea to reevaluate planning of
large dam project emerged in the 1970s, and the actual reevaluation was done during the
1990s by the WCD. They reported that the collection of data was hectic, and followed by
large amount of uncompleted project documentation (they assessed only the projects with
complete documentation which were around 150).
Thesis Organization
The thesis is divided in six parts: Introduction, four chapters and a Conclusion.
The Introduction of the thesis presents the thesis topic, problem statement, research
questions, research methodology and the organization of the thesis.
The Chapter 1: Theoretical Framework will introduce the theoretical framework of
the thesis through three interrelated parts, each discussing a selected theory of a certain
discipline. Since the thesis is addressing the relation between human utilization of water,
and urbanism and development, the first part explains the theory of urbanism emerging
sub-discipline water urbanism. In addition, the main objectives of landscape urbanism
are introduced too, in order to create more in-depth understanding of complex large-scale
landscapes such is the Nile Basin. As the water infrastructure in question, the GERD, is a
large dam, in order to understand how large dam projects could contribute to sustainable
urbanism, the second part of the theoretical framework is focused on the discipline of
development, with focus on large dams as development projects. It explains the history of
large dams, the impact and outcomes of large dams and most important, the frameworks
and guidelines for successful planning of large dam projects. The third part of the theoretical
framework will address the existing theory of water politics of transboundary rivers.
Further, Chapter 2: Historic Overview of the Nile Basin, will present a brief historic
timeline of the main events and crucial water infrastructure projects that shaped the Nile
Basin as it is. The focus will be the put on the region of Ethiopia, Sudan and Egypt, since
that is the scope that can be related to the GERD project. The historic timeline begins with
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the Nile Basin during Ancient Egypt as an introduction, but is largely focused on the period
of 19th to mid-20th century, since most of the Nile Basin was developed during this period.
The information presented in this Chapter 2 will serve as a background knowledge to the
general understanding of the Nile Basin, and especially to the thesis analysis of the future
practices for sharing of the transboundary River Nile in Chapter 4.
The following Chapter 3: The Case Study: The Grand Ethiopian Renaissance Dam,
builds a case study on the GERD through addressing all the important notions that inform
the potential local, national and downstream impacts of the dam. Therefore, the chapter
includes information on the decision-making that led to approving the GERD, the project
planning, the technical documentation and technical features of the dam, the current
progress of the project, description of the environment and people of the BenishangulGumuz Region, the energy sector of Ethiopia, and the agricultural sector of Ethiopia, Sudan
and Egypt. The case study will be further analyzed in the following chapter.
The final chapter - Chapter 4: The Grand Ethiopian Renaissance Dam: Impact and
Future Developments is divided into four parts. The first three parts analyze the possible
impacts of the GERD on three different scales: local (Benishangul-Gumuz Region), national
(Ethiopia) and international scale (downstream areas in Sudan and Egypt). The local scale
discusses the resettlement of 20.000 Ethiopians from the Benishangul-Gumuz Region,
where the GERD is being built, to areas that are socio-ecologically different form the original
settlements. The national scale discusses the domestic use of the GERD energy, and it
points out the need to link the energy production to the most pressing development issues
of the country, such as food insecurity and climate change vulnerability. The international
scale discusses the possible downstream impact of the GERD on the territory of Sudan
and Egypt, and the urging need to develop strategy for cooperative work between the GERD
and the other downstream water infrastructures. On each scale, the thesis analyzes the
problematic issues through the framework and guidelines for successful planning of large
dams, and ends with proposals on how to improve the project planning and implementation
of the GERD project. The fourth part of the Chapter 4 is more hypothetical, and it transitions
from the impacts of the GERD to even larger scale - the future planning and sharing of the
transboundary Nile Basin. It explores the past and present practices of planning of large
water infrastructures in the basin, and their dependence to the political decision making.
As a result it proposes a model for sharing of the risks and benefits of the transboundary
basin of the River Nile.
Lastly, the Conclusions, will summarize the results of the thesis accordingly.
Notes:

The Nile Basin is territorially shared between: Burundi, Tanzania, Rwanda, Democratic Republic of Congo,
Kenya, Uganda, Ethiopia, Eritrea, South Sudan, Sudan and Egypt.
2
When the NBI was formed South Sudan was still not an independent country (it become so in 2011), and
Eritrea acted as an observer.
3
Most of the other co-basin countries were not independent countries during the time the 1959 water treaty
was established.
1

9

CHAPTER 2

THEORETICAL FRAMEWORK

12

In order to grasp the complex nature of the GERD, and further discuss on how this large-scale
infrastructure could benefit the region with minimum undesirable social, environmental
and economic impacts, the theoretical framework will be grounded in concepts, studies
and research from different disciplines such as urbanism, development studies, and water
politics of transboundary rivers.
The discipline of urbanism through its newly established concepts of landscape
urbanism and water urbanism, will inform the theoretical framework with, on one side - a
philosophical understanding of the Nile Basin as a complex system of interlinked socioecological processes, and on the other side, it will discuss the inborn relation between
humans and water, as well as the connection between practices for utilization of water and
development of human settlements.
Furthermore, studying the GERD requires more in-depth knowledge of large dam
projects. Therefore, the theoretical framework will review experience-based literature on
large dam projects, through which it will explore their inevitable and avoidable impacts on
nature and society, as well as internationally accepted guidelines for decision-making and
project planning of large dams.
Moreover, in order to address the downstream impact, and also the future water
politics and water urbanism, selected literature on water politics of transboundary rivers,
including frameworks, rules and conventions for cooperation, management and sharing of
common waters will be introduced in this chapter as well.
Water Urbanism
In the last twenty years, the scientific focus has shifted towards exploring of solutions for
the current and future ecological crisis. Data states that the current population of 7.2
billion is predicted to grow to 8.1 billion in 2025 and 9.6 billion in 2050, with concentration
in the Global South (UN, 2015). At the same time we are facing a change of climate and
altered weather patterns that affect the production of food and of management water
resources (UNEP, 2015). Further, 2008 was marked by economic crisis and rise of the
food prices that wrapped the world in a growing number of citizens’ protests for social
justice (Economist, 2008; WFP, 2012). The gap between the rich and the poor is growing as
well as the development gap between more affluent and less affluent countries, although
many developing countries, especially in the Global South, have emerged as the currently
fastest growing economies (Piketty, 2014; World Bank, 2015). These issues as well as their
predicted accelerated state, gave rise to fear and further re-thinking and re-evaluating of
almost everything - the natural, the ecological, the social, the political, the human lifestyle,
etc. All of these alarming issues are directly connected and embedded within the processes
of planning and governing of cities and regions. Thus, in addition, the discipline of urbanism
has too sought for answers through merging knowledge from urbanism, planning, ecology,
landscape architecture, architecture, engineering, etc. (Waldheim, 2009; Mostafavi,
2010). Complex matters as those mentioned above need more than one discipline to
be understood, and the discipline of urbanism with its already existing multidisciplinary
structure (planning, sociology, politics) seemed as an adequate medium (Shannon and
De Meulder, 2013). As a result new concepts such as landscape urbanism, ecological
urbanism and water urbanism emerged, offering both theoretic and practical solutions for
ecologically, economically and socially sustainable cities and regions.
The new urbanism theory focuses around the notion that all space - the urban and
rural, the ‘built’ and the ‘natural’, is interlinked through numerous continuous processes
and cycles. One of its crucial objectives is the re-introducing of the landscape as a medium
for understanding the space around us (Corner, 1997; Corner, 1999; Waldheim, 2006);
Landscape, defined as “kilometer-wide mosaic over which particular local ecosystems
and land-uses recur” (Forman, 1996), and usually perceived as a framed view of natural
surroundings, has now been re-defined to channel the characteristic of the ‘natural’ such
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as: reproduction of processes, change, and motion, to all sort of complex spaces. Alex Wall
states “the term landscape no longer refers to prospects of pastoral innocence but rather
invokes the functioning matrix of connective tissue that organizes not only objects and
spaces but also the dynamic processes and events that move through them” (Wall, 2006).
In the “Landscape Urbanism Reader” edited by Charles Waldheim, the redefined landscape
is already explained through concrete examples: long networks of highways could be seen
as landscapes (Tatom, 2006); or brownfileds (Waldheim, 2006); as well as endless fields of
waste (Berger, 2006); and large complex natural landscapes are too more than just nature.
Understanding the space through the lens of landscape urbanism blurs the ‘firm’ borders
between the urban and the rural established in traditional urbanism theory. In addition,
ecological urbanism calls for a more comprehensive planning and design approach that
(re)integrates both ecology and urbanism (Mostafavi, 2010). The inborn relation between
humans and nature, follows a long way; from the first settlements to technologically
advanced inventions such as the nuclear energy plants (Koolhaas, 2010). Sustainable
development is seen to be realized through technological progress and balanced human
action within the ‘altered’ (natural) environment (ibid.). As the design and planning shifts
towards more engineering and ecology integrated practices, shade is thrown towards
visions of architecture or cities overwhelmed in greenery with trees growing from balconies
and plants dripping from facades (Jarzombek, 2008). The new design should be grounded
in the realistic, rational, and the radical (visionary) (ibid).
Another notion re-discovered to address the sustainable, both in theory and in
practice, is the infrastructure. In “Redefining Infrastructure” Pierre Belanger discusses
the crucial importance of infrastructure that remains forgotten until the moment it fails to
function (Belanger, 2010). He points out that the functionality of regions thrives on equal
spatial redistribution of five infrastructures - water, waste, energy, transport and food (ibid.).
Infrastructures due their physical structure as networks and large-scale continuous areas,
are also seen as landscapes (of infrastructure); at the same time they are channeling the
re-defined meta-physical meaning of landscapes and represent an actual instrument for
planning (Mossop, 2006; Belanger, 2009).
The theory of landscape urbanism, and ecological infrastructures is introduced with
the aim to build the general philosophy of understanding of the Nile Basin as a complex
system of interrelated natural and urban landscapes, and infrastructures whose daily
ecological cycles of reproduction are connected and interdependent; and the GERD as
an inseparable part of it (to be). The main concept through which the thesis will read the
GERD is the concept of water urbanism. Water urbanism was first introduced in 2008 with
[6] Water Urbanism, Vietnam

the book “Water Urbanisms” edited by Bruno De Meulder and Kelly Shannon, and further
followed by “Water Urbanisms: East” in 2013. The concept is focused on the undeniably
significant role of water in the process of development of human settlements (Shannon and
De Meulder, 2013). It is a resource that humans cannot live without, and the single of the
five infrastructures that could act as all of them: it is used as means of transport, growing
food, producing energy, and unfortunately it is also used for disposal of waste. On the
other side, water or the lack of it, through its embodiments - flood and drought, represent
threat to the human life. Thus, the human utilization of water is vast - from distribution
of water to all inhabitable areas, sewage networks, irrigation systems, to hydropower
plants, canals, dams and artificial lakes, to means of leisure, beauty, cultural and religious
traditions (ibid.). Exactly out of its ubiquitous role, water, and its management is considered
a public mater, and availability of water is a proclaimed constitutional right (UN, 2010).
Water infrastructures should be a space of democracy, guarantee equality and ensure the
wellbeing of the humanity. Nonetheless, often the issue of water is rather complex, and
subject to political power plays, complex ownerships (public/private), lack of investment,
(Gandy, 2004) and, as mentioned before - it is directly affected by the climate change
(UN, 2015). Thus often planning of water resources results in spatially unjust spaces,
particularly in developing countries. In this sense, “water urbanism concentrates on water
as a ‘common’ and/or as a public domain and concern” and it is striving to “contribute to a
base of the city, the city where […] water issues are dealt with in a natural, integrated and
socially just way” (Shannon and De Meulder, 2013).
As a part of building a theory for understanding the relation between water and
urbanization, an accent is put on understanding the actual design of water management
structures. Most of the water infrastructures cities and regions have today were built
during the 19th (and beginning of 20th) century industrial and technological boom. City
rivers became controlled, covered, diverted through pipes, canals, barricades, and large
regional rivers were dammed for more extensive usage of hydropower, irrigation and water
supply (Shannon and De Meulder, 2008). Water was dealt with ‘hard’ design, implicating
separating the water bodies from its natural ecological habitats and so often changing
their flow (ibid.). Hence, as a counter to the ‘hard’ design, water urbanism is arguing for,
and presenting actual solutions for more ‘soft’ design of water structures. City rivers are
being uncovered; riverbanks are being redesigned as buffers sustaining the river’s ecology
and ecosystem life; rivers are designed as blue and green corridors and backbones for the
development of human settlements. But, what would more ‘soft’ design be when it comes
to large dams?
The engineering of large (hydropower) dams, similar to other water infrastructural
inventions saw significant progress in the 19th and during the 20th century (WCD, 2000).
The type of large dams varies and depends on the site and the purpose, nevertheless the
project design can too be interpreted as ‘hard’ or ‘soft’. It is not only the actual design, or
used materials that would distinguish a large dam project from ‘hard’ to ‘soft’, but also
the process of planning and implementation of the project. It is of a great importance to
adjust the design of the dam to the flow of the river, and the reservoir (the artificial lake)
to the natural surroundings in order to mimic and thus continue the existing ecological
flows and cycles as much as possible. But additionally, it is of a great importance that
the project itself is transparent, inclusive and democratic, and finally beneficial to all the
involved parties as well as the environment. With the aim to understand large dam projects,
and to distinguish between ‘hard’ and ‘soft’ project planning, the following part will discuss
large dam projects, their history, impacts, and internationally established frameworks and
policies for equitable decision-making and project planning.
Large Dam Projects: Impacts and Guideline for Decision-Making and Project Planning
Any dam with height of 15 m or more measured from its foundation, or a dam with height
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between 5 and 15 m and a reservoir with storage capacity of over 3.000.000 m3, can be
considered as a large dam (ICOLD, 2015). Large dam projects are built with the aim to control
the usage of a water body such as a river, for the purpose of irrigation, energy, and/or flood
prevention, thus depending on the purpose the dam can be an irrigation, a hydropower, a
water supply, a flood control or a multi-purpose dam (WCD, 2000). Furthermore, large dams
are generally divided to run-of-river projects (there is no reservoir, the river flow itself is used
as a force to push the water to the turbines) and dams with reservoirs (ibid.). Depending on
the design they could be an embankment dam, an arch dam, a gravity dam, an arch-gravity
dam, or a barrage dam; and depending on the materials used for the construction a dam
can be rock-fill dam, earth dam, concrete dam, steel dam or most likely a combination of
these materials would be used (UNEP, 2007). The thesis will focus will be on large dams
with reservoirs.
Large dams are used as means for development of a region or a country. Today there
are around 45.000 large dams in the world that are taken accountable for irrigation of 3040% of the total irrigated land, and for 19% of the total energy production (UNEP, 2007).
There are historic records of storage dams built around 3000 BC in Egypt and Jordan; later
storage dams become more extensively constructed on the territory of the Mediterranean
region, Central Asia, and the Middle East (International Rivers, 2015). However, these
dams were small and meant for water supply and/or irrigation; the first large dams and the
first hydropower dams were built at the end of the 19th century following the industrial and
technological progress (WCD, 2000). Further, with the beginning of the 20th century, the
number of large dams started to increase, at first in industrialized countries. The building
boom of large dams happened after 1950 when their number jumped from 5000 then to
45.000 today (whereas 75% are situated in the US, China, India and Spain) (UNEP, 2007).
In the meantime the geographically positioning of large dams shifted from industrialized
[7] The Kariba Dam, Zimbabwe, 1965

countries to newly industrialized countries in development (WCD, 2000). Hence, most of
the currently built large dams are situated in the Global South, and predictions are that their
number will only grow along with the growing water demand due to the rapid population
growth, newly industrial developments, and for the purpose of agriculture which accounts
for 85% of the used water (Scudder, 2005).
Following the increasing growth of large dam projects throughout the 20th century,
the international support and enthusiasm for such projects changed drastically. At first large
dam projects were largely supported and welcomed with enthusiasm since they did deliver
the anticipated results, and further contributed to regional and economic development of
countries and regions (Scudder, 2005; Scudder, 2010; WCD, 2000). But with time it became
evident that large dam projects also have negative social and ecological impacts that put
their economic profitability into question (ibid.). The opposition to large dam projects began
in the 1970s, and grew over the years along with the increased concern for the natural
environment, surfaced public testimonials of poorly handled resettlement projects, and the
growing need for balanced, equal and sustainable development. The “large dam debate”
was (firstly) initiated by local groups and communities, NGOs and professionals in the fields
of ecology and sociology (WCD, 2000; Khagram, 2004). And up until today it led towards:
raising awareness of the impacts of large dams, more transparent and inclusive planning
processes (mostly in developed countries), elaboration of policies, strategic frameworks,
and national and international legislature regarding social, ecological and economic issues
followed by construction of large dams, public displaying of project documentation and
elaboration of reports on large dam projects financed by the World Bank (WB), the Asian
Development Bank (ADB) and the African Development Bank (AfDB), withdrawing of the
World Bank from financing projects that did not satisfy the strategic frameworks, etc. But
maybe one of the most important steps towards changing the dialog was the creation of the
World Commission on Dams (WCD), an independent organization constituted by experts
from the fields of development, politics, geography, etc. The WCD have collected project
documentation of more than 150 large dams and have constituted the biggest large
dam projects database upon which they conducted the largest qualitative, quantitative
and cross-check research on large dams done by now. The findings of the research were
published in the report “Dams and Development: A New Framework for Decision-Making”
in 2000 after which the WCD dissolved. They were succeeded by the United Nations
Environment Programme, Dams and Development Project, who support and supplement
their work, most recently with the publication “Dams and Development: Relevant Practices
for Improved Decision Making”, published in 2007.
Before the frameworks and guidelines for decision-making and project planning
of large dams are explained, the thesis will discuss the usually anticipated impacts and
outcomes of large dam project. The text will further divide the impact into two categories beneficial and adverse impacts, following the example of the UNEP and WCD. This will be
done so with the knowledge that what is considered a ‘negative’ or a ‘positive’ impact is still
relevant and dependent to the context.
The following benefits from large dam projects will be discussed: delivering of
results, food security and health, employment, and tourism.
1. Delivering of results. Large dams contribute to regional and economic development
of countries through energy production, irrigation, water supply and control over floods
(WCD, 2000; UNEP, 2007). Irrigation dams have enabled and increased agricultural
development in many countries, and are especially important in water scarce regions. For
instance irrigation dams are supplying for 10% of the total irrigated land in the US (National
Park Service, US Department of the Interior, 2015); in Pakistan 57% of the irrigated land is
supplied through irrigation dams (Majeed and Hasad, 2006); in India, irrigation dams have
literally saved the population from starving (Khagram, 2004); The HAD is responsible for
100% of the irrigated land and two-thirds of the water supply of Egypt (Scudder, 2003); in
Spain - 26%, in India it is 56%, in Japan 77% and in Uzbekistan 96% of the irrigated land
depends on dams (WCD, 2000). Furthermore, use of hydropower as renewable source
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of energy, is widely accepted practice for sustainable development. Both, WB and UNEP
are large supporters of hydropower plants (World Bank, 2015; UNEP, 2014). Hydropower
dams generate energy that is used for industrial development, agriculture (pumping of
water), individual use, etc. In countries such as Norway, hydropower plants generate 100%
of the energy production (UNEP, 2014); in China - 22%; in Canada it is 60%, in the United
States – 7%; in Brazil – 83%, etc (ibid.). Moreover, 17% of the total number of large dams
successfully control floods in flood-problematic areas in 75 countries (ADB, 2007).
2. Food security and health. Increased agricultural production due irrigation dams
has proven to upsurge nutrition intake levels and food security in some regions. For instance
in India 1951 - 2000, the production of grain grew fourfold. In addition, the increased use
of hydropower energy over fossil fuels and biomass decreases pollution levels and thus has
positive influence on the human health (example, Sao Paolo in Brazil) (WCD, 2000).
3. Employment. Large scale dams create employment not only during the
construction process, but also after the dam is finished. The building process of a large dam
lasts approximately seven to ten years during which the large amount of unskilled workers
(usually from the local communities) and skilled professionals are employed. After the
dam is build employment rises in sectors directly connected to the dam, like management
and maintenance of the dam, natural resorts, reservoir tourism, etc., as well as, in other
sectors, such as agriculture and industry, (ibid.; UNEP, 2007).
4. Tourism. Development of tourism around large dams is very typical, since the
reservoir is an artificial lake that could be used as a natural resort, space for leisure,
relaxation, sport, etc. For instance, the reservoir of Bagré Dam in Burkina Faso, is a
well-known natural resort promoting eco-tourism (IED, 2009); the Grand Coulee Dam in
Washington, United States, has restaurants, hotels, museum and a theatre build neat to it,
and organizes activities such as projecting of shows on the wall of the dam (WCD, 2000);
Around the Kariba Dam in Zambia, there are approximately twenty hotels (ibid.).
The following adverse impact of large dam projects will be discussed: social impact
and environmental impact.
1. Social impact. The spatial size of large dam projects, along with the choice of site
- a river, usually targets an environment inhabited by people. Thus the implementation of
the project usually requires physical relocation of people living in the radius of the project.
By now, 40 to 80 million people have been resettled from their habitats for the purpose of
construction of a large dam (the WCD have registered relocation processes in 56% of the
large dams in their database, out of which 90% are situated in the Global South) (Scudder,
2005; Scudder, 2010; WCD, 2000). Records state that in the most cases the resettled
people were indigenous people and tribal groups to whom the river and the land where they
lived, were also source of livelihood.
The core interest of the resettlement process is to insure that all resettled people
benefit from the large dam project, and are provided with better living conditions in
accordance to their living habits and original living settlements. However, many documented
resettlements and testimonials from local communities argue the opposite. There are
resettlement programmes that lasted more years than the initially planned period (Scudder,
2003); people who were not resettled at all (Grand Coulee Dam project flooded 2 towns
and reservation lands during the reservoir filling; the citizens did not get compensation
afterwards) (WCD, 2000); resettlement based on entitlement (for example, at the Gariep and
Vanderkloof Dam in South Africa, only white farmers were given the possibility to resettle,
whereas black communities were left on their own) (ibid.); people who were resettled to
worse living conditions and environments that did not provide them with the opportunity to
earn livelihoods (from the “50 Dam Survey”, only three resettlement programmes benefited
the resettlers; Scudder, 2003); and forcibly evictions that sometimes unfortunately ended
with casualties (International Rivers, 2014).
And what is more, the number of people affected by large dam projects is usually
counted to those who are physically affected by the project, leaving out those who are
potentially affected by the project, and those who would feel the long term impacts of
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the project, such as the next generations, and the downstream populations (WDC, 2000).
Additionally, due gender equality issues i.e. mistreatment of women rights on a national
level or within the resettled communities, it is also documented that women benefit from
the resettlement less than men (ibid.).
Resettlement experiences by now have shown that the people who are most
vulnerable, suffer the largest consequences instead of benefits from the large dam project.
2. Environmental impact. Building of a large dam is a process through which certain
socio-ecological environment is altered into a different socio-ecological environment
whereas the users/inhabitants of that environment change (WCD, 2000). Unlike the people
who undergo resettlement, the ecosystems that inhabit the river and its surroundings
undergo reduction of population and/or permanently vanishing. In general, the ecological
impact is caused by the actual building of the dam, diverting and/or changing of the river
flow, changing of flood routine and change of the climate and temperature (Clarke, 2000).
Thus, a certain portion of the ecological impact is always considered as inevitable and
often irreversible (Scudder, 2005; Scudder, 2010). Except for the ecosystem life, the
dam construction affect the climate as well. When the reservoir is filled, the vegetation
within dies and thus, releases greenhouse gas - CO2, which influences to increasing of
the temperature and the level of pollution in the area in the first years (Adams, 2000).
Although this is considered a problem, there are no specific measures that are taken to
overcome the greenhouse effect (WCD, 2000). One option that is used is to physically
remove the vegetation and other ecosystems before the filling of the reservoir, but it is
not seen as a successful practice (ibid.). In that sense, it is desirable and advisable that
the environmental impact is limited to minimal (Goodland, 1996; McCully, 1998; Scudder,
2005; WCD, 2005; UNEP, 2007).
3. Human health. The changed climate, especially the rise of temperature, and
appearance of new spices and bacteria, leads to emergence of vector-borne diseases
which threaten the human health. Most spread are malaria epidemics (for instance, in
Sub-Saharan Africa in general).
4. Downstream impact. The downstream impact is recorded to be the least
anticipated impact, mostly because the downstream are was seen as out of the scope of
the project. Nevertheless, it refers to the impact of the dam in the downstream areas of the
river, which can also result with resettlement of people and distorted natural environment.
When discussing hydropower dams, the most common downstream impacts are caused
by the altered flow of the river, altered flood schedule, and/or changed water constitution
(ecosystem life, salts and silts in the water). These issues could impact the environment in
the downstream areas in terms of irrigation and agricultural production. In addition, if there
are other large water infrastructures in the downstream areas, it is necessary to coordinate
the operations between the dams, since uncoordinated works of large dams on one river
could be catastrophic (hence, there are no such examples).
Frameworks and guidelines for decision-making and project planning of large dams.
The various and different outcomes of large dam projects are taken as a starting point in
the decision-making process whether the dam should be built in the first place. There are
certain methods used to assess and ‘wage’ the ‘positive’ versus the ‘negative’ impacts, but
there is no one true method. For instance, the “balance sheet” method literally divides the
outcomes to pro- and con-, and wages their economic, environmental and social profitability
(WCD, 2000; UNEP, 2007, World Bank, 1994). The fact that research and experience has
shown a growing trend of adverse impacts outnumbering the benefits has largely informed
the large dam debate. However, the general opinion of large dam opponents is not to stop
building large dams, but to improve the decision-making process, the planning and the
execution of the project, since many of the impacts could easily be avoided, especially failed
resettlements. The unfortunate resettlement experiences are a result from inadequate
planning and carrying out of the programme. Similar, the environmental impact could be
reduced to possible minimal if measures to mitigate and prevent the impact are taken in
account. A large dam project can be considered as successful if all the involved, affected
19

[8] Big Band Dam, Missouri River, South Dakota, United States

parties have long term benefits and enjoy improved living standard. In addition, the decisionmaking process should be open, transparent, inclusive and democratic. The WCD and UNEP
have developed a framework for improving of the decision-making processes, which is both
internationally accepted, and the most comprehensive methodology among the literature
on large dams. This framework will be adopted by the thesis as a main perspective and
reference point to analyze the GERD; also, the suggested objectives will be interpreted by
the thesis as ‘soft’ approach to planning of large dams.
In the following part, the main objectives of this framework will be explained. (The
following is referenced to Chapter 8 “Strategic Priorities - A New Policy Framework for the
Development of Water and Energy Resources” of Dams and Development: A New Framework
for Decision-Making by the WCD).
1. Gaining Public Acceptance. A pre-requisite for making an affirmative decision
on a large dam project is gaining public acceptance for the project. But gaining public
acceptance does not only regard the initial decision for building of a dam; it regards all
the decisions that are made throughout and after the construction of the project that
might have direct or indirect impact on the involved stakeholders. Thus, first step in the
process of gaining public acceptance is to recognize all the stakeholders in the project,
with special focus to the vulnerable groups of people such as indigenous communities,
tribes, and downstream populations. In order to successfully obtain public acceptance, all
the decision-making processes need to be open, transparent, democratic, and to include
the opinion of the stakeholders affected by the outcome of decisions. Therefore, the project
documentation should be accessible and understandable to the all the stakeholders prior
the decision making. Further, whenever needed, regular meetings should be organized to
discuss and negotiate the project. After the project is initially accepted, additional meetings
should be organized and held whenever needed; additionally all the involved parties should
be regularly and timely notified on changes within the project.
2. Comprehensive Options Assessment. Large dams are also large investment;
sometimes the biggest investment one country will make. Thus it is very important that
the decision for building a large dam comes as a conclusion of a comprehensive research
of all the available options. The research entitles addressing of all the possible options
that could achieve the same (or better) results as the large dam. It also involves assessing
the possibility of improving of already existing water infrastructures (will be discussed
in the next part). However, “if a dam is selected through such a comprehensive options
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assessment process, social and environmental principles are applied in the review and
selection of options throughout the detailed planning, design, construction, and operation
phases” (WCD, 2000).
3. Addressing Existing Dams. Technical and design-vise improvements can
increase the productivity of large dams. Thus, assessing the possibilities for improvement
of already existing water infrastructures is vital for the initial decision. This especially
regards hydropower dams. Data shows that hydropower dams either outperform or
underperform; whereas underperformers have not gone changes of the original design and
the outperformers have undergone technical upgrading in the first couple of years. At that
period, fluctuations in performance are seen as normal, and during it, it is estimated if the
dam needs improvements. However, adding of additional turbines and modernizing of the
design is also possible much late in the life span of a hydropower dam.
4. Sustaining Rivers and Livelihoods. As it has been pointed out by now, rivers are
resource of crucial value and home to numerous ecosystems and people. Recognizing and
understanding of the wide-range of complex social, cultural, environmental, and economic
cycles and processes within the river basin is paramount for the all the decision making
prior, during and after the realization of the project. Affecting the ecology of the river has
consequences as such, but also bears risks of affecting the livelihoods of the downstream
populations. Therefore, avoiding of environmental impacts as much as possible is priority
through sustaining of the river and mimicking of all the environmental flows. This requires:
1. elaboration of a national strategy for protection of chosen rivers that are considered
to be rich in vulnerable ecosystems life (endangered spices), 2. strategy for mitigating of
environmental impacts, and 3. strategy for dealing with environmental impacts that could
not be bypassed. Some of the widespread practices for compensation for irreversible
environmental impacts include replacing the lost ecology in the same or surrounding area;
enlarging of the population of the affected endangered spices in general. Further on, it is
paramount that “large dams provide for releasing environmental flows to help maintain
downstream ecosystem integrity and community livelihoods and are designed, modified
and operated accordingly” (WCD, 2000). This is crucial for water supply and irrigation dams,
and hydropower dams during the period of filling of the reservoir.
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5. Recognizing Entitlements and Sharing Benefits. Identifying of all the groups
involved and/or affected by the project is crucial for carrying out the impact assessment
studies, and it is additionally interrelated to the process of gaining public acceptance of the
project. Thus recognizing the rights of “all people in the reservoir, upstream, downstream and
in catchment areas whose properties, livelihoods and non-material resources are affected”
and […] “those affected by dam related infrastructure such as canals, transmission lines
and resettlement developments” is a process that precedes the project’s approval and
further serves as a basis for developing the resettlement programme and a strategy for
reimbursement to everybody who are by rights entitled to compensation.
As for the resettlement programme, for the purpose to further analyze it, we will
address the notion of impoverishment of the resettled communities, which is hereby defined
through the categories of “landlessness, joblessness, homelessness, marginalization, food
insecurity, increased morbidity and mortality, loss of access to common property, and social
disarticulation” (Cerenea, 1999; quoted in Scudder, 2005) Research of resettlements
has shown that the risks of impoverishment could be avoided when there is: political will,
sufficient working staff, sufficient financial means, participation by the local communities,
and availability of opportunities for the resettlers (Scudder, 2005). Furthermore, a
framework for successful resettlement states that there are four stages through which
the process should go through: “1: Planning for resettlement prior to physical removal; 2.
coping with the initial drop in living standards that tends to follow removal; 3. initiation of
economic development and community formation activities that are necessary to restore
or improve living standards of first generation resettlers; 4. handing over a sustainable
resettlement process to the second generation of resettlers and to non-project authority
institutions” (Shudder, 2005).
6. Ensuring Compliance. “Ensuring public trust and confidence requires that
governments, developers, regulators and operators meet all commitments made for the
planning, implementation and operation of dams. Compliance with applicable regulations,
criteria and guidelines, and project-specific negotiated agreements is secured at all critical
stages in project planning and implementation” (WCD, 2000).
7. Sharing Rivers for Peace, Development and Security. Large dam projects on
transboundary rivers have the potential to cause impacts that could exceed international
borders and affect the environment and people of the neighboring countries. In such case
the project is based on mutual agreement between counties, but also it opens a dialog on
sharing and managing of common water resources. Since the GERD is being built on the
transboundary river Blue Nile, this topic needs more in-depth explanation and it will be
further discussed in the following part of the chapter.
Transboundary Water Resources: International Frameworks and Sharing Practices
The term “transboundray waters” or “international waters” refers to water basins that lie
on the territory of more than one country (UN Water, 2015). The focus here will be on
transboundary river basins.
Worldwide there are 263 transboundary rivers crossing the borders of 80% of
countries in the world, whereas 33 countries have almost all of their territory within a
shared river basin (ibid.). Large number of transboundary river basins are shared between
two different countries only, but some rivers, for instance the River Danube flows through
18 countries, the River Congo passes through 10 countries, and as stated in the thesis, the
Nile Basin is shared among 11 states (UN, 2014).
Transboundary rivers are transnationally shared water resources, and as such their
utilization is treated as subject of political cooperation between states. The most usual way
of establishing the rights to share a river is through water agreement that is negotiated
and signed by the riparian states (WCD, 2000). Historic records show that the first water
treaty (that is known of) was signed between two Sumerian cities 2500 BC for the River
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Tigris (UN, 2015). However, sharing of such important resource as a river, had often led to
tensions between nations, especially when it comes to construction of large-scale water
infrastructure such as large dams. For instance, as it will be discussed further more in
detail, the announcement of the GERD on the Blue Nile in Ethiopia, was condemned by the
downstream countries Sudan and Egypt. The closing of the Ataturk Dam on the Euphrates
River by Turkey in 2014 that contributed to reduced river flow and water supply in Iraq,
Syria and the self-proclaimed Islamic State, provoked public outrage. The documentary
“The Islamic State” by Vice, features an Islamic State fighter threatening to go to Istanbul to
open the dam if the Turks do not (Vice, 2014). Nevertheless, history has shown that even
in highly tensed situations, countries chose cooperation over violent conflicts. Data shows
that 3.600 water agreements since 805 AD, among which 150 were signed in the last 50
years (UN, 2014).
Equitable and fair sharing of transboundary rivers is of a great significance for the
states national security and development. And although water agreements are usually
drawn between the riparian countries, there are several internationally accepted framework
such as the “UN Convention on the Law of the Non-Navigational Uses of International
Watercourses 1997” (“UN Watercourses Convention”) and “1966 Helsinki Rules on the
Uses of Waters of International Rivers“ (“Helsinki Rules 1966”). Both have inspired existing
water acts and treaties between countries, as well as have opened dialog on spatial
justice between states. The “Helsinki Rules 1966” bases its main objective on the rights
of riparian states to transboundary rivers, thus stating: “each basin State is entitled, within
its territory, to a reasonable and equitable share in the beneficial uses of the waters of an
international drainage basin” (International Law Cooperation, 1966). It further explains
that the meaning of “reasonable and equitable” is case specific and it should be defined
by the riparian states, while taking in consideration (also case specific) features such as:
geography, hydrology and the climate of the basin; past and present utilizations of the
basin; social and economic prerequisites of the basin countries; populations reliant on the
basin; water pollution; alternative options for resource development; the level to which the
anticipated water development could be achieved, “without causing substantial injury to a
co-basin state”; and proportional costs between the states, and if needed - compensation
to the other riparian state (ibid.). Another important objective states that riparian countries
cannot be omitted of their rights to use the shared basin (ibid.). Further rules discuss
pollution, navigation and floating timber, as well as mechanism of implementation of the
rules.
The Helsinki Rules 1966 is not an extensive document but it sets the basics principles
for the development of the “UN Watercourses Convention”, which was adopted on 21 May
1997 after 103 nations voted for (3 states voted against - China, Turkey and Burundi, and
27 states abided, among which Egypt and Ethiopia) (UN, 2014). The convention was put
in to force in August 2014, and officially applies to those countries that have signed and
ratified it (Egypt, Sudan and Ethiopia are not among them). However, all states are advised
to use the “UN Watercourses Convention” in absence of water agreement and as a guide
to establishing one (ibid.).
The “UN Watercourses Convention” is founded upon the following principles (the
following is referenced to selected parts of the “UN Watercourses Convention”):
1. “Equitable and reasonable” use of transboundary waters. This part is fully taken
from the “Helsinki Rules 1966” and explained above. It is only supplemented by adding the
practice of sustainable development as a necessary principle for river development;
2. Commitment of the states not to “cause significant harm” to each other during the
river utilization; referring to the need to recognize certain limits of river development, the
term “significant harm” along with “equitable and reasonable use” have raised numerous
discussions, since both terms are not specific enough. Within the convention only the
environmental impact is thoroughly discussed. The ‘vagueness’ of the terms is further
considered the main reason why many nations have not agreed to sign the convention.
3. Sharing of information. Although sharing of information about common assets is
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a foundation for mutual respect and cooperation between states, it is not always the case that
riparian countries are transparent and open with their intentions for developing of transboundary
rivers. Therefore “UN Watercourses Convention” obligates the signing parties to share information
not only on future developments, but also on request - all the collected data of the river, its
flow, etc. An advised method for successful sharing of information is through an established
joint organization (or commission) consisted and represented by field experts from all the cobasin countries. This organization would follow the management of the river, conduct research,
develop studies and policies, carry-on regular meetings, hold open discussion and negotiations
on projects, etc. In case of absence of such organization, the states should be able to provide
each other with all the necessary data on request, as well as to share the anticipated projects in
the early stage of idea development;
4. “Protection and preservation of ecosystems. Similar to the World Dam Commission
guidelines for developing of water resources – the “UN Watercourses Convention” obligates
the states to mitigate environmental impact to minimal, in addition to develop and implement
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strategies for preservation and reconstruction of ecosystem life, and in case of irreversible
environmental damage to compensate the co-riparian states;
5. Commitment to cooperate.
In addition to the international conventions and rules for usage of shared waters,
the WCD points out to the important role of the international community itself, especially
since large scale projects are usually financed through international sources, and further
seeks for their active involvement, particularly if they are financing a large dam project
which undermines the internationally accepted guidelines for project development and
implementation, as well as projects which harm the integrity of water agreements (WCD,
2000). Withdrawing of finances or declining investment could influence cooperation and
policy development. However this could be done only in case when the host country is
actually dependent to external investments.
The political sphere is of a crucial importance for water urbanism development
among co-basin states. Shaping of sustainable and equitable transboundary landscapes
of interlinked economic, environmental, social and cultural processes and cycles is only
possible through cooperation between states and rational, fair, transparent and inclusive
political decisions.
The presented material on sharing of transboundary rivers will serve as a background
knowledge for understanding the current water agreements for the Nile Basin (Chapter 2),
the dispute between Egypt, Sudan and Ethiopia (Chapter 3), and finally for the discussion
of the potentials for sharing water resources beyond international boundaries as a strategy,
a vision for the future development of the region (Chapter 4).
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CHAPTER 3

HISTORIC TIMELINE OF THE
NILE BASIN
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The Nile Basin is one of the oldest places in the world where humans have built their
settlements. Currently, more than 200 million people, along with industries and economies
of eleven countries depend on the Nile and its tributaries for drinking water, irrigation,
energy, leisure, cultural activities, etc. (FAO, 2011). From shadufs to large dams, throughout
the years, people have found different means to utilize the river (Tignor, 2010; Tvedit,
2014). When built, the GERD would be an inseparable part to the already existing system
of water infrastructures along the river, as well as of the basin itself. Therefore, in order to
understand and further analyze the GERD, this chapter will provide a brief historic timeline
of the human utilization of the Nile Basin. It will discuss the main political events, and the
crucial water infrastructures that shape(d) the water urbanism on the Nile.
Due to its location on the Blue Nile, the GERD is physically related to the downstream
basin and flows of the Blue Nile and the Nile in Sudan and Egypt. Therefore, the historic
timeline will put more focus to exploration of political and hydraulic developments in
Ethiopia, Sudan and Egypt.
Basic Facts about the Nile River System
With length of 6800 km, the River Nile is the longest river in the world (FAO, 2015). The
river rises at Khartoum in Sudan, where its two main tributaries - the White Nile and The
Blue Nile meet; it ends at the Egyptian delta, where it flows into the Mediterranean Sea. Its
points of origin lay far in the Equatorial Lake Plateau, shared between Rwanda, Burundi,
Kenya, Zaire, Tanzania and Uganda (the White Nile) and Highlands of Ethiopia (the Blue
Nile) (Hurst, 1952; Said, 1993). The White Nile flows from Rwanda and Burundi, to Lake
Victoria (Victorian Nile), to Lake Kioga and then to Lake Albert (Albert Nile). From there it
goes up to Mongalla in South Sudan and enters the Sudd swamps, a region where the
river loses almost half of its water to evaporation (ibid.). The White Nile contributes with
approximately of 14% to the Nile; the rest 86% come from the Blue Nile (Tignor, 2010;
Said, 1993). The Blue Nile springs from Lake Thana in the Ethiopian Highlands and travels
1400 km to Khartoum (Tignor, 2010). The Nile basin represents one-tenth of the African
continent; it crosses across the international borders of eleven riparian countries, eight
upstream countries: Burundi, Rwanda, Uganda, Tanzania, Democratic Republic of Congo,
Kenya, Ethiopia, Eritrea, and three downstream counties: South Sudan, Sudan and Egypt.
Whereas the downstream countries are almost completely water dependent from the
upstream countries, especially since rains in Egypt are sometimes not seen for several
decades (ibid.).
The historic timeline will begin 5000 years ago, when the current borders of Africa’s
countries did not exist, and the Ancient Egypt was the only civilization on the Nile.
The Nile Basin in Ancient Egypt 3000 BC - 312 AD: Basin Irrigation and Shadufs
The success of the Ancient Egyptian civilization is entirely owed to the Nile. Hence the
words of Herodotus that the Egypt was a gift of the Nile (Tignor, 2010; Belanger, 2015).
The Ancient Egyptians considered the Nile to be a gift from the Gods - every year the river
flooded the agricultural lands living behind the most fertile of soils - silt brought all the way
from the Ethiopian Highlands. Subsequently, the agricultural sector in Ancient Egypt was
so successful, that the civilization was food sufficient and exported great amounts of grain
(Mumford, 1961). In “The City in History: Its Origins, Its Transformations, and Its Prospects”,
in comparison to the citizens of Mesopotamia, Mumford depicts the Ancient Egyptian content
and jubilant. In an old document (namely maybe the oldest diary ever found) an Ancient
Egyptian farmer states his gratitude to be working on a pyramid construction during the
annual flooding (ibid.). In comparison, in Mesopotamia where the lands were arid, people
were struggling to provide for water by building complex irrigation systems (Mumford, 1961;
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Tignor, 2010)
The Nile is considered to be one of the most predictable rivers in the world (Said,
1993; Tignor, 2010). The first evidence of a documented flood date from the 2840 BC
(Said, 1993). The floods were once a year during the summer, thus the harvest was once a
year, in the winter. The agriculture in the lowlands of Ancient Egypt was maintained through
basin irrigation systems where the land was divided to different size of agricultural plains
connected to a network of canals (Said, 1993; Tignor, 2010). The size of the basins varied
from 2000 to 20.000 feddans (one feddan is 4200 m2) and one canal was supposed to
irrigate around eight basins (ibid.). After the flood retreated, the land was ready for seeding.
Unlike the lowlands, the highlands of Ancient Egypt were never flooded, thus they were
irrigated with trough a system of wells (ibid.). The basin irrigation system is noted to date
from 3100 BC (Said, 1993). It is from the same time that there are evidence of presumably
the first dam on the Nile with height of 45 m, long 145 m, presumably built near Memphis
(the exact location is unknown) (ibid.).
In order to increase the arable land and the annual crop to two crops per year, the
basin irrigation system was further complemented with building of “longitudinal dike along
the eastern side of the river” that enlarged the flood area (ibid.). Much later, during the
Roman era, perennial irrigation was introduced with the invention of the sharduf (Said,
1993; Tignor, 2010). The shaduf is a tool for picking up water from the river that functions
as a lever - one side holds a heavy bag, and the other side - a bucket for drawing of water.
In addition to the shadufs, people started using the saqia, a watermill-like structure with
buckets for dipping water from the river (ibid.).
As for flood protection (the floods were regular, though there were evidence of
occasional over-flooding), the Fauym valley was used as a reservoir and was eventually
transformed to a manmade lake (Said, 1993).
Egypt was a hydraulic civilization1 par excellence (Wittfogel, 1956). The livelihoods
of everybody depended on the waters of the Nile. The irrigation systems were built and
[14] Shaduf
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maintained by the people themselves; they were administrated on a local level, under the
control of the local “chiefs” of the villages, which were further governed by higher ranked
public administrators; a hierarchical line that went up to the Pharaoh (Tignor, 2010).
Through the same hierarchy the agricultural production and the taxes paid in grain were
controlled.
Mohamed Ali and the Cotton Industry 1805-1848
From Ancient Egypt to the 19th century, the technology of water infrastructures did not
develop further than what was already used - basin irrigation systems, dykes, shadufs and
saqias. New means for utilization of the river that led to the first larger transformations of
the basin occurred in the 19th century during the rule of the Ottoman Empire and then the
British Empire.
After Napoleon Bonaparte III ruled with Egypt for only one year, the Ottoman pasha
with Albanian origins, Mohamed Ali emerged as the new leader of Egypt and the Nile valley
(Tignor, 2010). During his rule (1805-1848) the cotton industry and a trading network with
Europe was established. Consequently, the taming of the Nile started. With the goal to
increase the amount of irrigated land, and to minimize the floods, Mohamed Ali authorized
the building of the first barricades on the Nile (ibid.). The irrigation remained to be basin
based, but the building of the barricades lay foundations for the more complicated water
infrastructures that would be planned and constructed by the British water engineers
during the British rule of Egypt and later Sudan.
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Nile during the British Empire 1882-1952 and the Nile Water Agreement 1929
During the period of 1882-1952, when Egypt and later Sudan were under the rule of the
British Empire, the Nile Basin was revolutionary transformed through the construction of the
first dams and reservoirs, large canals and perennial irrigation systems (Tvedt, 2004). Most
of the then built water infrastructures, still stand and function today. But what was truly
revolutionary for that period were the novel methods and philosophy behind the planning
for water infrastructure: the projects were a result of meticulous research in the fields of
hydrology, climatology, and infrastructural engineering - sciences that saw great progress
during that era (Willcocks, 1904; Garstin, 1904; Dupus, 1904; Morrice and Allen, 1959).
The most renowned British water engineers were engaged in planning of the basin. Large
field expeditions were launched in pursuance for the origins of the Nile, which resulted
in changing the understanding of the Nile and its tributaries as one water unit (Tvedt,
2004). All together, this research culminated with a large body of literature, reports, plans,
strategies and most of all daily measured data of the hydrology of the Nile, which are still
relevant (ibid.) (explained more in detail in Chapter 4).
In terms of hydrological progress and political decision-making that informed the
construction of all the water infrastructures, the British period of the Nile is vast, thus the
timeline will pin point only the events that are of interest for the thesis.
The development of the Nile Basin was followed by intense race to find the ‘origins’ of
the Nile and understand the river system (Tvedt, 2004). Terje Tvedt wrote “British hydrologists
and engineers did not have any in-depth knowledge of the Nile’s upper reaches” (ibid.). Thus,
at first, as a result of many field explorations, it was concluded that the main tributary to the
Nile is the White Nile, with source at Lake Victoria, and not the Blue Nile (Willcocks, 1904;
Garstin, 1904; Twedt, 2004). Historians note that this conception informed the decision
to invade Sudan in 18994 (Twedt, 2004). The role of the Blue Nile and Ethiopia was later
acknowledged and studies suggested that flood protection and pursuing of hydraulic power
should be done upstream the river in Ethiopia (Morrice and Allan, 1959; US Department of
Interior, Bureau of Reclamation; Twedt, 2004). However, since Ethiopia was not included
in the territorial conquests by the British a decision was made to development the Nile
within the already ruled territory (Twedt, 2004). The aftermath of this resolution resulted
in constructing of water infrastructures on the White Nile, the Blue Nile and the Nile on
the lands of today’s Egypt, Sudan and Uganda, but not in Ethiopia. During 1882-1952, the
following water infrastructures were constructed:
The Low Aswan Dam in Egypt was built as the first of the ‘chain of dams’ on the
Nile 1988 to 1902 (Tvedt, 2004). It was constructed near the city of Aswan, with height
of 22 m and width of 1950 m; it is a barricade gravity dam (it lets the silt deposits pass
through), with a reservoir capacity of 5.3 million m3. It was forecasted that the dam on itself
would not solve the flooding problem, thus the dam was heightened twice by 5 m and 9 m,
respectively. It also has two power plants Aswan I and Aswan II, with installed capacity of
280 MW and 270 MW.
The Assiut Barrage on the Nile in Egypt, built between 1989 and 1903 is a 1200 m
long barrage. Its main purpose was to divert water to an irrigation canal. Today, this project
is subject of planned reconstruction.
The Sanner Dam on the Blue Nile in Sudan, the 40 m high and 3 km long dam with
12.5 billion m3 was built between 1914 and 1925, when it was commissioned. It is an
irrigation dam designed for the Gezira irrigation scheme.
The Gezira scheme in Sudan, commissioned in 1925 is the still largest irrigation
scheme in Sudan. It is consisted of a system of canals for flood based irrigation (will be
discussed more in detail in Chapter 3) (World Bank, 2010).
The construction of the Jonglei Canal in Sudan began in 1978, after the country
declared independence, but the project development started in 1948; the project remained
unfinished due the constant political crisis in Sudan; only 240 km of the total of 360 km
were finished (FAO, 2015). Its purpose was to bridge the White Nile across the Sudd Swamps
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and reduce the loss of water to evaporation.
In addition, in 1922, Egypt become a monarchy, but it was still under the rule of
the British. Further in 1929, in order to assuring the Nile waters in a legal way, Egypt and
British Sudan signed the Nile Water Agreement 1929. The treaty literary assigned the Nile
to Egypt and British Sudan, recognizing the historical rights of Egypt on the Nile, and giving
the ‘right’ to Egypt to veto any other project in the Nile Basin that could potentially its water
security (Swain, 1997; Elemam, 2010; Tvedt, 2004; Cascão, 2009).
Nasser, the Nile Water Agreement 1959 and the High Aswan Dam
The year 1952 marks a new chapter in the history of Egypt and the Nile Basin, as Gamal
Albel Nasser and the Free Officers organized a coup d’état and gained military authority
over the Egyptian monarchy that was in extensive collaborating with the British (Tignor,
2010). In 1953 Nasser became a president of Egypt; well respected among the Egyptians,
he was even seen as the first true Egyptian ruler since the Pharaohs (ibid.). At that time,
Egypt was facing water crisis as the Nile’s floods were not as regular as before - the water
from the river was not enough to provide for the growing population, agriculture and the
cotton industry (BBC, 2015). Thus, the major objective of the Nasser’s government was
to transform, modernize and economically advance Egypt through pursuing the country’s
water resources. With the aim to reach his goals Nasser authorized construction of a largest
dam in Africa - The High Aswan Dam (HAD), a much larger dam on the same location as
the Low Aswan Dam (Tignor, 2010). An important step towards reassuring the ownership
of the Nile transboundary waters was the signing of the “Nile Waters Agreement 1959“ in
1959 between Sudan and Egypt, succeeding the “Nile Water Agreement 1929” (right after
Sudan declared independence from the British Empire in 1956). The treaty divided the river
between the two countries, giving 55.5 billion m3 of water to Egypt, and 18.5 billion m3 to
Sudan (Nile Waters Agreement 1959, 1959). As the water was legally secured, the building
of the HAD begun in 1960, and was finished in 1967. With 111 m height it was the largest
dam in Africa, and one of the largest in the world. Its reservoir, the largest artificial lake in
Africa, Lake Nasser is 500 km long, and it was made to hamster 162 billion m3 of water,
which equals three times the annual usage of water in Egypt (Scudder, 2003). Although
the imperative of the project was to store water within the political borders of Egypt, part of
Lake Nasser spilled into Sudan (now called Lake Nubia) which resulted with relocation of
50.000 Sudan Nubians and Egypt paying a fee to Sudan (ibid.).
President Nasser did not live to see the Dam finished, he died in 1970, and was
succeeded by Anwar Sadat. But the dam achieved its main goals - to provide energy, flood
control and perennial irrigation instead of flood-based irrigation2 (Tignor, 2010; Scudder,
2005). However, a project of such size as the High Aswan Dam had negative and costly
consequences too. In terms of agriculture - the silt from the Ethiopian highlands that made
the Egyptian land fertile did not pass the dam, instead it sunk and accumulated at the bottom
of Lake Nasser (Scudder, 2003; BBC, 2015). Consequently, Egyptian farmers started using
chemical fertilizer to compensate for the altered soil composition (ibid.). Furthermore, it
is estimated that almost 11% of the water of the reservoir is lost to evaporation annually
(Scudder, 2003). Additionally, pre and during the construction period, a total of 100.000 to
120.000 Nubians from both, Egypt and Sudan, were relocated from their ancestral lands
(ibid.). Another consequence, that was largely overlooked and thus shocked the world at
that time, was the flooding of more than one Ancient Egyptian temple (among them the
famous temple of Ramses II) due the filling of the reservoir (BBC, 2015). The endangered
national and international heritage were successfully transferred out of the borders of the
reservoir with international help amounting to almost to the same sum of money as the
cost of the Dam itself3 (ibid.).
It also relevant to note that in 1954, the Owen Falls hydropower dam was built on
the White Nile in Uganda, and between 1966 and 1970 the Roseires Dam on the Blue Nile
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in Sudan was constructed. With height of 78 m and length of 24 km, and reservoir of 7.4
billion m3, it is constructed for the purpose of irrigation, flood control and energy production
(it has installed capacity of 280 MW).
Nevertheless, the 1970s to today the agricultural production of Egypt skyrocketed,
and so did the population. Today, the dam provides what was (and still is) the most needed
for the country - water security.
The Nile Basin Initiative 1999
Currently, Egypt is the largest benefiter of the Nile. However, during the 1990s, the other
riparian countries, opened a discussion for transnational cooperation and adopting a new
water treaty that would guarantee equal access to the shared resources through creating
the Nile Basin Initiative (NBI) in 1999 (NBI, 2015). The NBI is a large step forward for the
Nile Basin, since it represents the first international organization that regards the water
politics in the Nile Basin constituted from all the riparian countries.
In 2007, the NBI established the Cooperative Framework Agreement (CFA), a water
treaty that “rather than quantifying ‘equitable rights’ or water use allocations, […] intends to
establish a framework to “promote integrated management, sustainable development, and
harmonious utilization of the water resources of the Basin, as well as their conservation
and protection for the benefit of present and future generations” (CFA, 2007). The CFA by
now has been signed and ratified by six co-basin countries - Ethiopia, Tanzania, Burundi,
Kenya, Rwanda and Uganda. Although members of the NBI, Egypt and Sudan objected the
CFA from the beginning and they have still not signed it (NBI, 2015).
The NBI has established two investment programs (Nile Equatorial Lakes Subsidiary
Action Programme (NELSP) and The Eastern Nile Subsidiary Action Programme (ENSP))
and it has also served as a platform for the riparian countries to discuss sharing of other
resources then water. Namely as part of the NELSP the NBI were granted 2 million dollars
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to develop transnational energy networks as part of the project Interconnected Energy
Grids (NBI, 2015).
Notes:

1
Water urbanism discusses the political sphere surrounding utilization of water resources through history, by
reintroducing the notion of “hydraulic civilization”, firstly introduced by Karl Wittfogel, a German professor of
history. According to Wittfogel, hydraulic civilization is one such society where the economy and livelihoods
of the citizens are deeply dependent on water which is managed and distributed through state controlled
infrastructures, further creating a complex political structure of hierarchy and dependences (also, it is further
stated that the main economy is agriculture) (Wittfogel, 1957). In the hydraulic civilizations all the physical
work connected to water infrastructures, such as building of canals, irrigation systems, prevention of floods,
etc., was considered public and were done by the citizens themselves. Depending on the land ownership
there are three different types of hydraulic civilizations: the total hydraulic civilization, where the state is
the single owner of the land; the semi-hydraulic civilization, where the land is private and public; and ‘loose
hydraulic civilizations’ where the land is private (ibid.). When discussing the concept of hydraulic civilizations,
Wittogel mainly refers to countries in Asia and the Middle East where the lands are arid and the distribution
of water needed building of complex irrigation networks (Wittfogel, 1956). Nevertheless, he mentions Ancient
Egypt as the “ultimate hydraulic civilization” under the Nile (ibid.). When first invented the idea of “hydraulic
civilization”, through the given examples refers to old societies where agriculture was widely considered as
the main economy - a concept which can hardly be compared to the developed world (Wittfogel, 1957). But it
can certainly appeal to societies where the industry is based on agricultural production, such as Cambodia,
or Thailand in Asia, or most of the African countries. As the thesis will further show the concept of hydraulic
civilizations can certainly be applied to Ethiopia - the land in Ethiopia is state-owned, the main economy is
agriculture, and the GERD is a governmental project that is largely financed by public money.
2
In 1974 the Dam generated 54% of the country’s energy, floods were controllable, and crops could be
harvested two to three times per year, instead of once.
3
This unfortunate miscalculation had a silver lining: while the Ancient Egyptian temples were transferred
beyond the borders of the reservoir, new excavations were made that led to discoveries which entirely changed
the understanding of Ancient Egypt.
4
Uganda was already a British protectorate since 1894; Kenya since 1890; later in 1920 it becomes a colony.
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CHAPTER 4

CASE STUDY:
THE GRAND ETHIOPIAN
RENAISSANCE DAM
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This chapter of the thesis will discuss the main economic, political, environmental and
social features of the GERD from the period when the project was announced in 2010 till
today. It will start with basic information on Ethiopia and the Blue Nile, and will further focus
on specific issues that regard the GERD such as the energy sector in Ethiopia, the plan
for economic and regional development of Ethiopia, the planning, funding and technical
documentation of the GERD, overview of the environment and people in the BenishangulGumuz Region where the dam is constructed, and the downstream areas of Sudan and
Egypt with emphasis on the agricultural development, and the downstream large water
infrastructures on the Blue Nile and the Nile. The case study will point towards three main
issues: the local social dimension of the GERD and the resettlement of 20.000 Ethiopians,
the national impact of the GERD on the future regional development of Ethiopia based on
development of the energy and agricultural sector, and the international or downstream
impact of the dam on the agricultural development and operating of the water infrastructures
in Sudan and Egypt. In the next chapter, these issues will be analyzed accordingly to the
theoretical framework presented in Chapter 2.
Ethiopia: Basic Facts
Currently, in Ethiopia, according to the Ethiopian calendar, the year is 2008; unlike many
other countries, they have thirteen months per year and the time is count from the moment
the sun rises (usually 7 AM CET) starting with 1 AM. Ethiopia is a landlocked country in the
horn of Africa that shares borders with Kenya on the south, South Sudan and Sudan on the
west, Eritrea on the north, and Djibouti and Somalia on the east (FAO, 2013). It is spread on
1.104.300 km2 and it functions as a federation of nine ethnically affiliated regions, called
regional states - Afar, Amhara, Gambela, Harari, Oromia, Somali, Benishangul-Gumuz,
Tigray and the Southern Nations, Nationalities, and Peoples’ Region, and two chartered
cities Addis Ababa, the capital, and Dire Dawa (FAO, 2011). Each of these separate entities
are entitled a certain self-independence. For instance, the crossing between regions
are formally marked, and travelers, even domestic ones, are asked to show an official
identification document in order to pass. Further, each of the regions is divided to zones;
the zones are separated to smaller administrative areas called woredas, which are finaly
divided to the smallest administrative unit – kebel (International Rivers, 2012).
Ethiopia is the second most populated country in Africa since 2001 when its
population exceeded the one of Egypt. The current population is 96.5 million (World Bank,
2014), and with the population growth rate of 3% it is presumed that in 2025 it would grow
to 124.5 million and to 187.5 in 2050 (ibid.). The percentage of rural and urban population
is 81% and 19% respectively (ibid). Moreover, Ethiopia is considered to be one of the most
diverse places to live in: there are more than 80 different ethnicities, as much languages,
Table 1: Ethiopia, basic facts

ETHIOPIA BASIC FACTS
Area			1.104.300 km2
Population		
96.5 million
Rural population
81%
Urban population
19%
GDP growth		
9.9% (2014)
GNI per capita 500 EUR (2015)
Agriculture 		47.7%/GDP
industry		 10.4%/GDP
Services		41.9%/GDP
Employment
Agriculture		85%/total work force
Industry		5%/total work force
Services		10%/total work force

200 different dialects and cultures. The main religions are Ethiopian Orthodox, Islam and
Protestantism (FAO, 2012).
In the last ten years, Ethiopia emerged as one of the fastest growing economies in
the Africa with 9.9% real Gross Domestic Product (GDP) growth in 2014 (for reference the
overall global GDP growth rate was 3.3 in 2014), (World Bank, 2014). Nevertheless, the
country remains in the group of low-income countries with the Gross National Income (GNI)
per capita is 500 EUR which is below the Sub-Saharan average GNI per capita of 1562
EUR (Google via World Bank, 2015). As a result, 29.6% of the total population live under
the poverty line (FAO, 2013). The main economy is agriculture with 47.7% of the total GDP,
employing 85% of the total working population; the industry contributes to 10.4% and 5%
of the work force, and the remaining 41.9% are services, where only 10% of the population
is engaged (World Factbook, 2015).
Politically wise, Ethiopia is one of the counties in Africa that has never been under
colonial rule1 (thought it was invaded by Italy twice, first time from 1895 to 1896 and later,
from 1935 to 1936) (Zewde, 2011). They were a monarchy until the militia group Dreg
took power in 1974 introducing the communist ideology as basis for the political system.
Later, along with other communist countries, Ethiopia too, started the transition towards
a democratic market-orientated society in the early 1990s (ibid.). The first president and
afterwards, prime-minister of the country was Meles Zenawi. Similar to Nasser and the
HAD, Zenawi is said to be the mastermind behind the GERD - in 2010 he authorized the
construction, and in 2011, personally laid the first cornerstone of the dam (The Guardian,
iii
2014). Unfortunately, too like Nasser, Zenawi will not see the prospective opening of the
dam, as he died in 2012, and was succeed by Hailemariam Desalegn, the current Prime
Minister of Ethiopia.
The Blue Nile (The Abbey River) in Ethiopia: Basic Facts
The Blue Nile has a total length of 1640 km (900 km in Ethiopia and 740 km in Sudan) from
its source at Lake Tana, the largest late of Ethiopia, to Khartoum in Sudan. Its drainage
area is 324.530 km2, and it has an annual runoff 54 billion m3 measured at the Sudanese
border (ibid.). The Lake Tana thought, adds only 10% of its yearly flow; it is its tributaries
Beshilo, Weleka, Giemma, Beles, Muger, Guder, Finchaa, and Didessa (east and south),
and the Birr, Fettam, and Dura from the north and Dabus (west) that contribute with the
rest (UNESCO, 2008).
The rainfall season in Ethiopia starts is during July, August and September and then
is when the Blue Nile’s flow is high.
The highlands of Ethiopia are characterized by high levels of soil erosion as the Blue
Nile pierces through the lands, roots up silt soil and bears it as it flows downstream. The soil
erosion depletes Ethiopia of 1900 million tons of soil annually that affects the agricultural
sector with 14% annual loss of crop production that is estimated in money as around 75
million EUR per year (ibid.).
Due to the “Nile Water Agreement 1959”, the Blue Nile remained unexploited by
large scale projects for energy production and/or irrigation (the river is exploited on microscale as small-scale irrigation projects/small dams are built along its flow) (Matthews,
2013).
Planning for Change: The Growth and Transformation Plan 2010/11-2014/15
The overall combination of economic growth, booming population, resource potential, the
‘injustice’ of the Nile agreement, and the wish to grow and develop, gave the Government
of Ethiopia (GoE) and the Ministry of Finance and Economic Development (MoFED) the
incentive to elaborate the “Growth and Transformation Plan 2010/11-2014/15” (GTP) in
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2010, a strategy that envisions the transformation of Ethiopia from low-income to middleincome country by the year 2025, through increasing the energy production and advancing
the agricultural sector, and subsequently export both energy and high quality agricultural
products.
The GTP is based on the accomplishments, experiences and challenges of
implementation of the four-year the Plan for Accelerated and Sustained Development to
End Poverty 2005/06-2009/2010 (PASDEP) (GTP, 2010). PASDEP was a strategy whose
main goals and objectives were focused achieve the Millennium Development Goals (MDG).
Namely, the economic progress described in the previous part is largely assign to effective
implementation of this plan. Furthermore, the World Bank data testifies to decreasing
percentages of population that lives under the poverty threshold, from 38.7% in 20042005 to 29.6% in 2009-2010 (World Bank, 2013).
The GTP starts with presenting its long-term aspiration for Ethiopia “to become
a country where democratic rule, good-governance and social justice reigns, upon the
involvement and free will of its peoples; and once extricating itself from poverty and becomes
a middle-income economy” and further: “to build an economy which has a modern and
productive agricultural sector with enhanced technology and an industrial sector that plays
a leading role in the economy; to sustain economic development and secure social justice;
and, increase per capita income of citizens so that it reaches at the level of those in middleincome countries.”(GTP, 2010).
The World Bank saw the GTP as a much needed step forward: “While some aims
are extremely ambitious, the direction of the GTP is consistent with the core priorities of
the World Bank Group’s (WBG) Strategy for Africa’s Future and responds to the needs of
the country. This plan is the anchor for the WBG’s current Ethiopia Country Partnerships
Strategy” (World Bank, 2013).
The growth of the energy sector is seen through developing the country’s unexploited
hydropower resources, and the expansion of the agricultural sector is seen through
increasing the land productivity, spreading the irrigation network, and village urbanization
where the energy supply plays significant role.
The Energy Sector of Ethiopia
With installed capacity of 2000 MW per year (GTP, 2010), and production of 52 kWh per
capita, Ethiopia has one of the most underdeveloped energy infrastructures in the world2
(World Bank, 2014). The energy coverage is 41% (GTP, 2010, but only around 15-20% of
the population has access to electricity (Verhoeven, 2012)3. 95% of the energy in Ethiopia
comes from biomass, 4% from fossil fuels and 1% from electrical energy (ibid.), whereas
100% of the oil is imported (FDRE, MoWE, 2012). Furthermore, it is the urban areas that are
supplied with electrical energy, thus the rural population burns wood and waste for energy
primarily for heating and cooking (Karekezi, 2002; CGRE, FDRE, 2012; Japanese Embassy,
2008). The low energy supply in the rural areas and the use of wood has contributed to
uncontrollable diminishing of forest area, which contribute to both, depleting the forest
industry sector that employs 2.2% of the working force, and air pollution (CGRE, FDRE,
2012; FAO, 2012).
But as Ethiopia is poor in generated energy, they are not poor in energy resources,
especially in hydropower energy. Ethiopia’s prospective electrical energy generation from
hydropower only, is 45.000 MW (GTP, 2010), whereas around half of it is estimated to be
from the Blue Nile. This number in Africa is surpassed only by The Democratic Republic of
Congo (DRC) whose potential hydropower is estimated to 100.000 MW (DRC are third in the
world by hydropower after China and Russia; World Bank, 2014).
With the current low production of electrical energy and the growing demand of 25%
per year, it is difficult, and almost impossible, for Ethiopia to meet the domestic demand, and
to pursue economic growth and industrial development (FDRE, MoWE, 2012). Therefore,
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THE ENERGY SECTOR OF ETHIOPIA
Installed capacity		
Production per capita		
Access to electrical energy

2000 MW
52 kWh
15-20%/population

Existing hydropower plants
Awash River Aswash I
1960 38-43 MW
		
Awash II
1966 32 MW
		
Awash III
1974 32-40 MW
Omo River
Gilgel Gabe I 2004 192 MW
		
Gilgel Gabe II 2009 420 MW
Lake Tana
Tana Beles
2010 460 MW
Blue Nile
Tis Abay I
1964 11.4 MW
		
Tis Abay II
2001 68-85 MW
		GERD			(6000 MW)
Tekeze River Tekeze dam
2009 300 MW
Omo River
Gibe III			
(1870 MW)
		Gibe IV 			(1479 MW)
(Matthews, 2012; Verhoeven, 2012; EEPCO, 2014)

Table 2: The energy sector of Ethiopia

the Ethiopian Government has put the development of hydropower as a central objective
for the countries future regional and economic progress (GTP, 2010; CGRE, FDRE, 2012).
This entitles completing of the already started hydro power projects and following up on the
planned ones, as well as spreading the energy network accordingly, so that the produced
energy could be distributed across Ethiopia and exported to the neighboring countries as
Kenya, Sudan, Egypt and Djibouti. At the moment, Ethiopia generates 86.5% of its electrical
energy from hydropower through 14 hydro plants with total capacity of 1730 MW.
The GERD is to be the pillar of the hydropower development of Ethiopia. When
finalized, it is estimated to have the capacity to generate 15.692 GWh annually, which
is an equivalent to the current total energy consumption of Ethiopia (MIT, 2014). What is
more, along with Gibe III, they prospectively could gain Ethiopia around one billion dollars
annually only from exports (World Bank, 2014). Nevertheless, by now, except for Kenya,
there is no official announcement for constructing of transmission lines from the GERD to
other neighboring countries. The energy deal between Ethiopia and Kenya was signed on
June 19, 2015 and it commissions transmission lines with length of 1.045 km (433km
in Ethiopia and 612 km in Kenya) that would export 400 MW annually to Kenya (Addis
Fortune, 2015). The project mostly funded by the African Development Bank and costs a
total of 1.15 billion EUR. It will gain Ethiopia approximately 460 million EUR yearly (ibid.).
But other than this, other energy deals have not been signed although official Government
documents (Growth and Transformation Plan 2010/2011-2014/2015, International Panel
of Experts on the GERD Project, Final Report, Ethiopia’s Climate Resilient Green Economy
report), stated that both, Ethiopia and the neighboring countries will benefit from the GERD
due exports of electrical energy (Egypt and Sudan as downstream countries have priority).
Ethiopia already exports 180MW yearly to Sudan, Kenya and Djibouti for the price
of six (Dollar) cents per KWh (Reuters, 2014), but the absence of “power trade agreement”
and strategy for distribution of electrical energy from the GERD is of a great importance
since such projects are not only costly but also could take years to be build (MIT, 2014). For
instance, the energy network to Kenya might take to five years to be operational, and one
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to Sudan - seven (ibid.). Finally, without an established network of transmission lines, the
GERD could not start operating.
As for the domestic use of energy, the energy grid is also planned to expand. The
Government of Ethiopia sees the country to be the “water tower” and the “bread basket” of
Africa, based solely on the availability of resources.
Apart from hydropower, Ethiopia has significant resources in geothermal energy that
are unused, as well as wind and sun that are modestly exploited. All are planned to be
mobilized in larger quantities in the future (GTP, 2010; CGRE, FDRE, 2012).
The Beginnings of the GERD Project: Politics and Funding
The idea to build a dam on the Blue Nile in Ethiopia is not a novelty at all. It was already
considered as an option in the 19th century, mainly because of the lower levels of
evaporation (see Chapter 3) (USDIBR, 1961; Morrice et al., 1959). Later in 1959, Walter
Morrice, and William Allen, both water engineers, published a paper titled “Planning for the
Ultimate Hydraulic Development of the Nile Valley”, which is basically an overall strategy for
development of the Nile Basin (explained more in Chapter 5). Among other conclusions, this
document stresses that the up-stream region of the Blue Nile is the perfect site to locate
hydropower dam(s) (Morrice et al., 1959). Further, in 1964, The US Department of Interior,
Bureau of Reclamation elaborated the “Blue Nile Waters Study”, a document researching
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the hydropower capacities and potential dam sites on the Blue Nile in Ethiopia, among
which the site where the GERD is actually built on is marked. The timing for constructing a
dam on the Blue Nile in the past was never right. However, in the last fifteen years, with the
emergence of the Nile Basin Initiative, the economic growth of Ethiopia, and the political
crisis in Egypt, the political and economic milieu has changed. And it is not only that “the
past hegemonic control of Egypt over the Nile has waned”, as Matthews states, but also
new possibilities for financing of expensive large-scale projects have emerged along with the
growth of the BRICS economies (Brazil, Russia, India, China, and South Africa) (Matthews,
2013). In the following part, the research will discuss the beginnings of the project, the
political negotiations between Egypt, Sudan and Ethiopia, and the funding process.
As stated, the location where the GERD is built today was indeed inspired by the 1964
“Blue Nile Waters Study” (Matthews, 2013; Bureau of Reclamation, 1964). It is built near
the Ethiopian-Sudanese border in Benishangul-Gumuz region. In October 2009 and August
2010, the Ethiopian government did the first assessments of the region where the dam
was to be built (Business Insider, 2012). On May 1, 2010, followed the first announcement
regarding the intentions to build a dam on the Blue Nile, and in April 2011 the construction
officially had begun (Madamasr, 2015). The decision for erecting of the GERD was done
without consultation with Egypt and Sudan, and moreover the announcement took place at
the same time as the Arab Spring protests.
The two largest beneficiaries of the Nile waters, Egypt and Sudan, initially greatly
opposed the building of the dam out of fear that an up-stream dam would abbreviate
the water flow, thus highly damage both their agriculture and energy production (Nicol et
al. 2011; Rahman, 2012). In respond, the Ethiopian Government has assured that the
water would be used for its hydropower only and thus “no harm” would be inflicted to the
neighbors. The three countries went into negotiations regarding the dam that would take
place for five years. Due to the constantly unsuccessful negotiations, at one point Egypt
considered to bomb the GERD: a discussion regarding a military attack on the dam in a
parliamentary meeting was aired on public television4. After the scandal went viral, the
Egyptian Government officially apologized. (France 24, 2014). The negotiations finally
concluded on March 28, 2015 when the current president of Egypt, Abdel Fattah al-Sisi,
the current Prime Minister of Ethiopia, Halemariam Desalegn, and the President of Sudan,
Omar al-Bashir, met at Khartoum and signed a deal for cooperation regarding the GERD. As
this was seen as a relief to all, al-Sisi advised Ethiopia’s Prime Minister: “You will develop
[20] Ethiopia, Abdel Fattah al-Sisi, Halemariam Desalegn and Omar al-Bashir on March 28, 2015

and grow and I am with you, but be aware that in Egypt the people live only on the water
that comes from this river” (Mail and Guardian Africa, 2015).
Furthermore, the funding of the project was, and still is a challenge. The Government
of Ethiopia had decided to self-finance the project since the country did not succeeded in
finding international funds, in part due to its lack of competitive bidding for the project’s
construction contract, an in part because of the project’s potential for increasing water
conflict in the region (International Rivers, 2014). The total cost of the project is EUR
3.377 billion (Saliani Impregilo, 2015) that are collected through taxes and donations. The
Ethiopian Government urged the people to buy bonds as low as 1 EUR says Mail&Guardian
Africa, who witnessed farmers buying bonds in value of 20 EUR (the bonds are piece of
paper that confirms the donation) (Mail and Guardian Africa, 2015; France 24, 2014).
On the same topic, The Guardian wrote the following: “For civil servants it is mandatory.
Companies have urged their personnel to give up a month’s wages to support [the] GERD. In
a country where information is under strict control, it is hard to say whether they have much
choice. “We agreed, we want to contribute to development,” bank clerk Birhanu Libsework,
25, tells us in a cafe in Addis Ababa. “We’re prepared to make sacrifices for better living
standards and more energy,” says Genet Getachew, an Amharic teacher. A single mother,
she helps her daughter with her homework by candle light during the frequent outages in
the capital” (The Guardian, 2013).
Currently, donations are still collected yearly, and the constructors Saliani Impregilo
had stated that Ethiopia has never missed a payment (Saliani Impregilo, 2015).
Technical Documentation and Description of the Project
The GERD is situated in the Benishangul-Gumuz region, 881 km from the capital Addis
Ababa and only 40 km from the Sudanese border. On east the Benishangul-Gumuz region
border with Oromiya region, on the south with Gambala Region, on the north with Amhara
region and on the west with Sudan. The region itself is divided on three zones – Metekal,
Asosa and Kamashi, whereas the GERD construction site is situated in the Metekal zone in
the Guba Woreda (International Rivers, 2012).
The project consists of a main dam where the power plants are installed and a
saddle dam. The main dam is Roller Compact Concrete dam and is to be 170 m high and
1600 m long, and the saddle dam is Rock fill Dam with Bituminous Surface Dam to be 50
m high and 5 km long (Saliani Impregilo, 2015). The reservoir of the dam would be 246 km
long and would cover an area of 1.874 km2 (IPoE, 2013). It could store a total of 63 billion
m3 of water, whereas 59.2 billion m3 represent the active storage volume (Saliani Impregilo,
2015; IPoE, 2013). The GERD is planned in such way that it will keep the silt from the Blue
Nile from flowing further; its mean annual sedimentation is 207 million m3 sediment per
year (IPoE, 2013).
The main dam has two power plants with capacities of 3750 MW and 2250 MW or
together capacity of 6000 MW that could generate 15.692 GW/h per year, as mentioned
before (ibid.).
The project is being executed by Saliani Impregilo, an Italian based firm that was
hired to carry out the construction of the GERD. They were contracted for the project on a
closed bidding just before the first foundation stone was laid in 2011. Apart from the GERD,
they were hired for the works of Gibe I (2004), Gibe II (2010) and Gibe III (still in progress)
(ibid.).
The technical documentation of the GERD has been kept highly secretive and none
of the official documents have been available to the public. However, the first report that are
said to be written with (almost) complete insight to technical documentation of the GERD
- “Grand Ethiopian Renaissance Dam Project, Final Report” issued in May 2013, done by
International Panel of Experts is rather comprehensive (“IPoE Final Report”). The “IPoE
Final Report” was authorized by the Ethiopian Government to assure Egypt and Sudan
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that the GERD does not represent any harm to their water security, thus, it is elaborated
by experts from Ethiopia, Egypt and Sudan accordingly. The following is a summary of their
comments and recommendations that are relevant for this research:
1. Collaborative work between the dams along the river (Sennar, Rosaries, and
particularly the HAD). The report points out that the “Hydrological and Reservoir Simulation
Study” does not present a precise plan for the period of the filling of the reservoir amidst
which the effectivity of the HAD would decline for 6%. Furthermore, there is no mentioning
of the relation between the GERD and the Sennar and Rosaries dams in Sudan (IPoE,
2013).
2. Sedimentation. The report addresses the lack of research regarding the
sedimentation that would be trapped by the GERD and is of great importance for the
Sudanese agriculture. Moreover, the “Socio-Environmental Assessment Study” does not
address the impact on the GERD on Sudan at all (ibid.).
3. The “Hydrological Study”. Regarding this study the report states the following:
“The report is focused on the GERDP only. No upstream developments (exiting or into the
future) are taken into account as is standard practice, and no downstream flows record and
hydro-meteorological information are given as would be needed to access the downstream
impact of the GERDP” (ibid.).
With regard to these comments (and other that are of no concern to this research),
the “IPoE Final Report” is approving of the technical documentation of the GERD, but it
suggests that most of the documents should to be updated since many on-field project
changes occurred, among which some of a great importance, such as the diverting of the
Blue Nile. They also suggested to follow up this report, but by now, an updated report on the
GERD has not been published yet.
Note on the “Socio-Environmental Assessment Study”. In general, this document
is considered as paramount in the decision-making processes and project planning of
large dams, as it should largely inform the decision if the dam should be built on the
first place. Introduction of socio-environmental studies as an instrument to assess the
decision-making on large dams is seen as a revolutionary step forward more sustainable
dam planning. However, the “Socio-Environmental Assessment Study” of the GERD has
never been publically released (as all the other documents), but also is not commented
in the reports on the dam that the thesis is referring to. The NGO International Rivers
have even suggested that the construction process of the GERD was started without this
study (International Rivers, 2013). Nevertheless, due lack of information, the thesis will not
comment the “Socio-Environmental Assessment Study”. Also, due lack of information, the
thesis will unfortunately not comment the diverting of the Blue Nile.
Benishangul-Gumuz Region: Inhabitants and Environment
46

[22] GERD, location; [23] GERD, 3D visualization

[23] GERD, 3D visualization

from top down
		
		

[24] Blue Nile, 2010
[25] Blue Nile, 2012
[26] Blue Nile, 2014

The Benishangul-Gumuz region spreads on 49.289 km2, it has a total of 784.345 inhabitants
whereas 86.4% live in the rural areas, and the lowest population density in Ethiopia - 15.9
inhabitants per square kilometer (CSA, Census 2007, 2007). The construction site (further
in the text as - the site; it regards the area of the dam and the reservoir) is inhabited only
by rural population living in scattered village settlements (BBC 2014; France 24, 2014;
Veilleux, 2013). While in the initial presentation of the GERD by the Ethiopian Government
it is stated that only 800 inhabitants would be relocated, it further appear that the number
of people subjected to relocation is actually 20.000 (International Rivers, 2012; Veilleux,
2013).
According to the 2007 National Census, the major ethnicities in the region are the
indigenous groups of Gumuz with 25.4% and Berta, 20.9%; other groups include 21.7%
Amhara and 13.5% Oromo people. The site is settled by Gumuz people as majority, and
Berta people as minority, and other groups such as Oromo, Sinshasa, Amhara and Agew
(CSA, Census 2007, 2007).
The Benishangul-Gumuz region, similar to other rural parts of Ethiopia is characterized
with highly underdeveloped infrastructures of transport, water and energy. The roads in
the area are not paved, thus are unusable during the rain season. Regarding the regional
infrastructure, “A road linking the regional capital Assosa to Mankush and Metekel zone
was completed in 2010, along the Blue Nile River, which has a crucial role in developing
and integrating the regional economy, as the road represents a potentially important interregional link, serving presently inaccessible districts and interconnecting the Western and
North-Western Corridors. However this road will be flooded by the reservoir, so a new road is
in its initial stage of construction downstream” (International Rivers, 2012). Furthermore,
the villages within the site do not have electrical energy, and people largely depend on
biomass fuel: wood form the forests provides 97% of the energy for heating and cooking
(Benishangul Gumuz Profile, Facts about BGRS, 2007). The water infrastructure is also
almost non-existent, and people use the waters of the river for their and the needs of their
animals. In the wider region, some communities use water from wells and springs as well,
whereas it is majorly the women who go to collect wood in the forests, and water from the
river. Moreover, these two destinations usually are not located near to each other, but on
contrary, they are on a couple of hours of walking distance, which additionally renders the
village live more difficult (International Rivers, 2012).
From a settlement point of view, the Guba Woreda features highly scattered village
structure with only 11 people per km2 (International Rivers, 2012). In the BBC documentary
[27] The communities of Benishangul-Gumuz Region
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about the GERD, a helicopter shoot shows part of the settlements that are to be relocated:
a group of small circle-shaped huts made out of natural materials such as cane amidst
vast natural surroundings (BBC, 2014). The villages are isolated as the distance between
them is hours of walking. The settlements are dispersed amongst the most arable lands in
Ethiopia, hence agriculture is the main economy with more than 93.2% of the communities
involved in cultivation of crops (Benishangul Gumuz Profile, Facts about BGRS, 2007;
France 24, 2014). Each family, which is consisted of average of 4.7 people, has agricultural
land with size between five and seven hectares. However, due frequent shortages of crop
production as a result of unpredictable weather, or/and lack of working force, the tribes
have more than one supplementary occupations, among which the crucial ones include
fishing, mining, and trade of wood (International Rivers, 2012).
Gumuz and Bertha tribes are well known fishers. For them, fish is the main animal
protein in the diet, and subject for profit as well: ”All members of the family were seen
involved in fisheries activities: men fish throughout the day along the river, women make
basket traps called “Gambudi” and use them for fishing, and children use hooks of different
sizes for fishing” (ibid.).
Similar to other infrastructures, the education network is deprived as well: 37% of
the people are literate, whereas the percentage of literate men is double then the one of
women in both, rural and urban areas. Consequently to all these underdevelopments, the
health issues are alarming. People rarely live more than 60 years of age, and diseases such
as malaria are in rise especially near the water areas and other reservoir sites in Ethiopia
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In conclusion to the social-economic, infrastructural and educational condition,
the site is currently home of vulnerable tribe communities. However, according to Jennifer
Veilleux, a researcher in Geography from Oregon State University who lived with, and studied
these communities for six months, they are highly adaptable to the idea of relocation,
especially the young people (Veilleux, 2013; Water Wired, 2013). It is the older members
of the community were not happy with moving from their ancestral lands5. The Ethiopian
Government has done door to door survey of all the people that are to be relocated, thus the
community is aware that at one point they will need to move to new settlements, but as the
date of competition of the dam is uncertain, so is the relocation timeline. A documentary
done by France 24 shows a representative of the Ethiopian Government visiting a village
to discuss the relocation process without knowledge of the relocation timeline. To which a
village member responds that they need to know months upfront in order not to work the
land in vain (France 24, 2014). The same documentary shows members of the community
who do not know what electrical energy is; they were explained that in their new homes
they could watch television (ibid.). These people live and work the land that is ‘theirs’ as is
inherited by their ancestors, but land in Ethiopia is state-owned, therefore people have no
choice but to follow the resettlement programme of the government. In addition to the new
homes and agricultural land, the resettled communities will be paid the amount of money
equal to the worth of the harvest that would be lost due the moving process. Regarding the
resettlement programme, Jennifer Veilleux said the following in a private conversation with
the thesis author (the communication is attached in Appendix 1): “EEPCO - the Electric Power
Company heading the dam efforts, had not completely sorted out land agreements when I
was there in 2012 for resettlement communities, but they had established roughly where
they would be. The people living on the south side of the Nile will be resettled a distance
further south and west - beyond the reach of that side of the reservoir. The people directly
on the dam site were resettled just downstream of the dam development on the river. The
remaining majority from China camp and the other villages on the north side of the Nile will
be resettled up elevation, out of the valley completely, closer to Guba - the regional seat,
where the secondary school is, clinic - but really it is far from urban. And this is due north”
and further “So the short answer is that people will be resettled north and south away from
the river, some distance from each other, to upland areas with different soil types, different
water resources, different vegetation - and no access to a flowing river. They will also be
closer to denser communities - Guba on the north side, Asossa on the south. This changes
resources significantly and will create the character of planning, development in the urban
space, etc.”.
As for the environment, the future reservoir of the GERD will flood over 3.6% of the region,
mostly natural landscapes (International Rivers, 2012). The Benishangul-Gumuz region is
Table 3: The agricultural sector of Ethiopia

THE AGRICULTURAL SECTOR OF ETHIOPIA
364.880 km2
Forests		
120.144 km2
Domestic animals 125 million
perennial irrigation 6.4 km2 of land
food insecurity
31.6%/population
number one receiver of food aid in Africa
2 in 5 children are stunted
malnutrition costs are 16% of the total GDP
Arable land 		

characterized rainfall of 860 mm per year and with constant and hot temperatures that are
average of 27+ degrees Celsius. Apart from the scattered human population, the ecology
of the Benishangul-Gumuz region is home to 500 different spices of birds, many different
types of animals including lions and leopards, and six different types of vegetation: forest,
woods, bamboo, bushes, shrubberies and grassland (ibid.). The riverine forest area cover
90% of the future reservoir plain; the woodlands are open areas featuring trees with height
over five meters, while the bamboo, bush and shrub landscapes are found intermingled
with the forest and woodlands; finally, the grass lands is usually find on flat planes, and it
consist in total of 40% of the future reservoir area, as well mixed with the other types of
vegetation (ibid.).
The Agricultural Sector of Ethiopia
During the mid-1980s and later, Ethiopia became known to the world as a place where
people starve to death as images and footages of the horrific famine 1983-1985 were
blasted on every television channel (BBC, 1984). Currently, Ethiopia is facing the largest
drought in years, due low rainfalls and the El Niño weather pattern, and consequently food
insecurity that can be compared to the 1980s famine (Reliefweb, 2015; New York Times,
2015). The constant problems of food insecurity give the perception that Ethiopia it is a
huge desert with no water and fertile land whatsoever. But that is not the case. According
to the Food and Agriculture Organization (FAO) one-third or 364.880 km2 of the country’s
territory is agricultural land consisted of various types of soil, most of them highly fertile
according to international standards (FAO, 2012). Half of that land, or 153.460 km2 is
arable, 11.420 km2 are permanent crops, and 200.000 km2 are permanent meadows and
pastures (ibid.). Another 120.144 km2 of Ethiopia are forests (FAO, 2011). Further on, the
combined number of cattle, sheep, goats, and poultry, which amounts to 125 million, is the
largest in the continent (ibid.). As a result, the agricultural sector employs 4/5 of the total
working force, and majority of the rural population are farmers.
But even so, the country still has serious problems with hunger and malnutrition.
Namely, today 31.6% of the total population experience food insecurity (USAID, 2015),
among which 2 in 5 children are stunted (WFP, 2015). Ethiopia is the number one countryreceiver of food aid in Africa (WFP, 2012), and additionally it is estimated that child
malnutrition costs Ethiopia approximately 245 million EUR annually (which is 16% of the
total GDP; WFP, 2015). Just now, in order to cope with the food insecurity crisis, Ethiopia
need additional EUR 550 million to the 178 million that the Government already put into
solving this issue (ReliefWeb, 2015; New York Times, 2015).
One of the main reasons for this unfortunate situation is the underdeveloped means
for agricultural production. Specifically, the agriculture sector is neither modernized in
terms of perennial irrigation nor equipped for mechanized harvesting, thus it remains highly
dependent on the summer rains and physical labor of people and animals. Only 640.000
ha of the land are irrigated through perennial irrigation (IWMI, 2010). Furthermore, the
Horn of Arica is characterized with unreliable weather patterns that leads to irregular rains
and dry seasons, thus consequently to crop shortages. For instance, the drought in 2011 in
Ethiopia and the region affected 4.8 million people and led to refugee migration of 240.000
people from Somalia to Ethiopia (Reliefweb, 2012).
According to the GTP and the CRGE report, the agricultural sector is to remain of
vital importance for the planned transformation of the country (GTP, 2010; CRGE, FDRE,
2012). The majority of Ethiopians are small-scale farmers that aim to produce food for their
families and for profit. They are the main focus of the strategy for agricultural development
whose goal is to increase the production and productivity of the farms through technology,
research and spreading the irrigation network, as well as supporting involvement of the
private sector and linking the production with the local and global markets (ibid.). The
prospectively generated energy from hydro power, though it is not specified from which dam,
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is suggested to be used for pumping of ground-water for irrigation (CGRE, FDRE, 2012).
Ethiopia has large unused ground-water potential, thus pursuing of strategy to develop
these resource could potentially be of a great importance for improving of the agricultural
sector through increase the one or two season crops per year, to several. Building of smallscale irrigation projects and wells is also stated as priority, as well as medium and largescale irrigation systems (GTP, 2010).
However, the alarming water-food problem in Ethiopia raises the question of how to
connect the largest development project - the GERD, to the largest development problem
in the country - food insecurity; especially since the project is largely funded by tax money
and donations.
Moreover, the climate change prediction for Ethiopia in the further 100 years point
towards decreased rainfalls to and high levels of soil erosion unless there is an abundance
of water for irrigation (Cooley and Gleick). In addition, the water levels of the largest water
bodies such as Lake Thana and the Blue Nile are predicted to decrease also. This could
be potentially disastrous on more than one level, one, for the water and food security in
Ethiopia, and two, decreased water levels of the Blue Nile would impact the water in-flow
to Sudan and Egypt.
Downstream Impact in Sudan and Egypt: Water Infrastructures and Agriculture
Both reports, the IPoE and the MIT report, point out that the downstream impact of the
GERD to the basins of Sudan and Egypt needs to be addressed with more attention in
general, but especially for the period of the filling of the reservoir that is estimated to last
between five to seven years6 (IPoE, 2013; MIT, 2014). The filling of the reservoir requires
certain decrease of the water in-flow to the neighbors, which can potentially impact the
largest users of water - the agricultural sectors of the two countries. In addition, the GERD
is build upstream of four large dams. Namely, downstream of the GERD are the Rosaries
dam (irrigation and energy), the Sennar dam (irrigation) on the Blue Nile and the Merowe
dam (energy) on the Nile in Sudan, and the High Aswan Dam (HAD) on the Nile in Egypt;
all of them have reservoirs and are interrelated to water supply, irrigation and/or energy
networks.
Sudan has flood-based agriculture that is dependent on the annual floods of the
Blue Nile (Wallach, 1988; MIT, 2015). 4 million feddans (around 16.800 km2) of Sudan
are irrigated mainly through the Gezira Scheme (2 million feddans, 8.400 km2), the New
Halifa Scheme (400.000 feddans, 1680 km2) and Rahid Scheme (300.000 feddans, 1260
km2) (Wallach, 1988). The Gezira Scheme was firstly developed in 1911 in British Sudan
as a pilot project of 1260 km2 and it grow to its current size in the 1970s (World Bank,
2010). It irrigates the land through a network of canals that are filled during the floods and
drained by gravity (they have slope of 15cm on 1 km) (ibid.). Today the Gezira Scheme is
in terrible state and the crop production is decreased for 50% (ibid.). Nevertheless, all the
mentioned schemes are dependent on the waters from the Blue Nile through the Sennar
and the Rossaries dams that together store 40% of the water allowed with the 1959 Water
Agreement. In this sense there are two potential issues that regard the GERD.
Firstly in Sudan, the agriculture is largely reliant not only on the floods and silt
deposits that are let trough the Sennar and Rossaries dams. However, as stated, the
GERD is planned in such way to “trap [the] sediment which would otherwise be carried
downstream Roseires” (EEPCo, 2014). This is advertised as an advantage since both the
Sennar and Rossaries dams, and the Gezira scheme are deeply damaged from siltation.
On the other side studies state that this issue needs more research since the silt-free water
might negatively affect the agriculture of Sudan (MIT, 2015; IPoE, 2013). In addition, there
is no plan of the flooding schedule during the filling period (MIT, 2014; IPoE, 2013).
Secondly in Egypt, the HAD is the main source of water and energy for the country
(the water for supply, irrigation and energy is combined accordingly to the water levels; when
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they are low, less water is used for energy). When it was built, the irrigation was transformed
from flood based irrigation to solely perennial irrigation, which also solved the constant flood
problems. Ever since, the agricultural production doubled from one to almost two harvests
per year. Currently, the agricultural sector employs 30% of the working population in Egypt
and provides livelihoods for 55% of the total population (FAO, 2011). However, the “IPoE
Final Report” states that during thefilling of the reservoir, the capacity of the HAD would
be decreased by 6% (see the technical description of the project), which according to the
MIT report could affect the patterns of water use of the HAD and levels of salt in the water
(MIT, 2014; IPoE, 2013). Namely, research has shown that for years now Sudan stores less
than accounted in the water agreement, to which Egypt stores even more (MIT, 2014). The
extra use of irrigation water has successfully prevented the building up of salts in both, the
irrigation systems and the soils of Egypt (the excess of water literally ‘washes out’ the salts
from the agricultural soils and the irrigation systems) (ibid.). Saltation leads to soil erosion
and to deteriorating of irrigation systems due excess of salt deposits within the canals
and pipes. Hypothetically, if Egypt would have reduced the discharge of irrigation water
accordingly to the agreed amount of 55 billion m3, the saltation would have happened
anyway (ibid.). But in reality, it is presumed that the filling of the reservoir would accelerate
the saltation process which could have potential consequences on the agricultural sector
of Egypt, on which depend the livelihoods of more than half of the country’s population.
Unaccounted downstream impacts of this kind could breach the “no harm” agreement
between Ethiopia and Egypt and lead to political unrest between the two countries.
Notes:

The other country that has not been colonized is Liberia.
In comparison to the neighboring countries: Kenia produces 155 kWh per capita, or Sudan 143 kWh, and
Tanzania with 92 kWh (World Bank, 2014).
3
It is suggested that this percentage is even lower since the surveys regard the areas that have access to
electricity, not individual households (Japanese Embassy, 2008).
4
Morsi and the Egyptian PMs visibly forgot that the meeting was aired publically, and when acknowledged the
fact, pretended that it was a joke. This was not the first time this topic was debated since there was leaked
emails regarding the same topic, but dating from 2010 (the Egyptians themselves were afraid from a military
attack on the High Aswan Dam by Israel, during the dam construction).
5
The majority of the region’s population is young and under 18 years of age; the elder population of 60+
represents only 3.6% of the total population.
6
The estimations were done by the commissions of the reports on the GERD.
1
2

54

CHAPTER 5

THE GRAND ETHIOPIAN
RENAISSANCE DAM:
IMPACTS AND FUTURE
DEVELOPMENTS
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In this chapter the thesis will analyze four chosen topics, each addressing different scale of
impact and outcome. On a local scale, the research will discuss the possible resettlement
of 20.000 people affected by the GERD project in the Benishangul-Gumuz region in
Ethiopia. Further on a national level, the thesis will point out to the need for integrated
strategy for future regional and economic development through relating the energy and the
agricultural sector. In addition, the research will explore the potential international impact
the GERD would have on the agricultural production in Sudan and Egypt, and the need for
synchronizing of the operations between the GERD and the downstream large dams in the
Blue Nile and the Nile. And finally, the thesis will discuss the GERD’s role in the future water
politics and water urbanism in the Nile Basin, and the need for international cooperation
amidst climate change challenges.
Local Impact: Resettlement of People
Successful resettlement process defines the overall profitability and sustainability of
large dam projects. In the case of the GERD, the thesis will not be able to provide with a
comprehensive analysis of the resettlement procedure, for the following reasons: 1. The
resettlement of the communities living within, and nearby the building and the reservoir
area has not yet taken place, thus there is no actual knowledge if the resettlement is
successful or not1; 2. The documentation regarding the resettlement process (programme
and action plan) have not been made public by the Ethiopian Government. The author
of the thesis has made a request to review the documentation, there was no reply. Also,
this documentation has not been fully shared with the commissions of the two reports
on the GERD (MIT report does not mention the resettlement, the IPoE report assessed
the resettlement programme as valid, but nothing more than conclusion was mentioned)
(MIT, 2015; IPoE, 2013). However, several field reports, in-depth interviews with the local
communities and the Ethiopian authorities obtained by NGOs and individual researchers,
as well as documentaries from renown news houses such as BBC and France 24, give
sufficient information on: the profile of the resettlers, their thoughts and knowledge on the
GERD project, their estimated number, the resettlement programme in terms of the location
of the new settlements, and the level of participation of the communities in the decisionmaking processes (International Rivers, 2012; Veilleoux, 2012; Veilleoux, 2015; Veilleoux,
2015). Based on this information, the research will assess the GERD resettlement process
at its current phase, seen through the theoretic framework presented in Chapter 2. Also,
the experience from the resettlement process following the Gibe III hydropower dam project
on the Omo River handled by the Ethiopian Government will be mentioned as significant
experience, since it is the same authority that organizes, and would execute the GERD
resettlement (International Rivers, 2015; The Guardian, 2015).
First, a short summary of what is known about the population that is to be resettled:
an estimated number of 20.000 people are to be resettled, most of them are tribal and
indigenous people from different ethnic groups (International Rivers, 2014; Veilleoux,
2012); majority of them belong in the -18 age group, the 60+ age group is only 3% (ibid.);
their livelihoods directly depend on the river - they are farmers, fishermen, and also collect
gold; the level of illiteracy is very high; the living standards are very deprived: infrastructural
development (transport, energy, drinking water, sanitation, waste deposal), health care,
and education facilities rank form nonexistent to underdeveloped (ibid.); the people have
given consent to the project and have agreed to resettle (Veilleoux, 2012; Veilleoux, 2015);
further they have expressed a desire to be resettled next to the river, as “the river is their
life” (ibid.). Second, a short summary of what is known about the GERD resettlement
process: the people would be resettled to different locations: those living on the banks of
the river would be transferred to the south and west of the reservoir, but out of the reach of
the reservoir; the remaining majority will be resettled to the north, near denser and more
urban areas such as the regional center Guba. In general they will be resettled to different
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socio-ecological environment and none of them are near the river (IPoE, 2013; Veilleoux,
2012; Veilleoux, 2015).
This information along with those presented in Chapter 3, will be analyzed in respect
to the crucial objective for success of large dam projects: all involved stakeholders should
benefit the project (WCD, 2000; UNEP, 2007; Scudder, 2005). This objective is elaborated
through seven sub-objectives, respectively explained in detail in the theoretical framework.
In order to adequately address the resettlement process, the research will only discuss
the notions of gaining public acceptance, sustaining livelihoods, recognizing entitlements,
and sharing of benefits. If through the resettlement, the GERD resettlers are impoverished
from their right to benefit from the project, the whole project can hardly be considered
a success, or sustainable, even if the dam delivers the expected results (energy). The
notion of impoverishment is defined through Cerenea’s eight categories of impoverishment
(Cerenea, 1999, quoted in Schuder, 2005), and the risks for impoverishment is defined
through the lack of: political will, sufficient working staff, sufficient financial means,
participation by the local communities, and availability of opportunities for the resettlers
(see Chapter 2) (Scudder, 2005). Therefore, the discussion will revolve around the possible
risks of impoverishment and means to avoid it.
1. Gaining public acceptance. Existing research, reports, visual material and
interviews show that the Ethiopians in general are supportive of the GERD (IPoE, 2013;
Veilleoux, 2012; Veilleoux, 2015; Veilleoux, 2015; France24, 2014; BBC, 2014). Based
on interviews, the people who are to be resettled, mostly the younger generations are
perceiving the dam as an opportunity to improve their living standard (Veilleoux, 2012;
Veilleoux, 2015; Veilleoux, 2015). The initial consent to the project is already given1, but
gaining public acceptance, as it is already explained, extends to all the decision-making
throughout the project and after its completion, which is to be assured through open and
transparent communication between the stakeholders, in this case the resettlers and the
governmental authorities.
[30] Construction Site

Although the resettlers have agreed to the resettlement process, they have not
been enabled and supported to have a further say regarding the resettlement and/or other
decision-making processes (International Rivers, 2012; Veilleoux, 2012; Veilleoux, 2015;
Veilleoux, 2015). The communities have been surveyed, informed on the resettlement,
and additionally, visited by governmental officials informing them on the progress of the
project (ibid.). But research points to their lack of knowledge of the dam, its benefits and
impacts; some people did not know what electricity is and how they could benefit from it
(ibid.). Further, people well aware of the project, were looking forward to settling near, and
fishing in the reservoir, but in the first years (one or two) after it is filled, the reservoir will
not be accessible in radius of five kilometers due predicted malaria spread (IPoE, 2014;
EEPCO, 2014). Moreover, the filling of the reservoir is estimated to last between five and
seven years (or more, the pace of filling the reservoir is still unknown), thus the reservoir
will not be accessible for usage for an approximate of six to nine years (MIT, 2015; IPoE,
2013; EEPCO, 2014). The communities did not participated in choosing of the locations
along with EEPCO, which resulted in choice of location total opposite of what communities
sought: all the interviewed people stated they would want to live nearby the river, and the
new settlements chosen by EEPCO are far from the Blue Nile (International Rivers, 2012;
Veilleoux, 2012). However, a positive sign is that the already resettled people, from the
dam construction site to the downstream areas were satisfied with the resettlement, and
benefit from the newly built infrastructure, and a free clinic. Also the initial consent and the
meetings between the political officials and the communities are a positive sign, since it
shows opportunity for improving the communication.
2. Sustaining livelihoods, and sharing of benefits. There are significant differences
between the current environment and the new environment where the resettlers would live.
There is not much information on the soil types, drinking water resources, and vegetation,
but the new locations are not near the river, which is especially concerning since peoples’
livelihoods depend on the river - from irrigation of their land, to fishing and gold collecting
as main means for survival and profit; and are near to already inhabited areas. According
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to the four phases of resettlement (Shudder, 2005), solely physical resettlement is not
enough - the resettled communities should be able to integrate within the new environment
and (re)establish and/or restore their livelihoods. In order to achieve this, it is significant
to 1. match the working and living habits of the communities, to the prospects of the new
environment; 2. provide additional opportunities for the resettlers to restore their livelihoods
and integrate to the new communities, as well as 3. offer benefits such as health care,
education, etc. Research has shown that in majority of cases, when resettlers that had
abandoned their living habits and culture, were offered opportunities to develop - they had
taken the full advantage of them (Scudder, 2005). Failing to arrange conditions for the
resettled communities to provide for themselves might result in loss of livelihoods, and
consequently in joblessness, homelessness, marginalization, food insecurity, increased
mortality rates, etc. (WCD, 2000; UNEP, 2007; Scudder, 2005; World Bank, 1994).
3. Recognizing of entitlements. The notion of recognizing of entitlements was
mostly covered throughout the previous two topics, to which the thesis will only add that it is
additionally important to adequately survey the people affected by the project; their number
could change as the project is progressing, thus re-checking and constantly updating it
should follow every change of the project. The miscalculation of affected people is pointed
out to be the main reason for failed resettlement processes, and also the single most
repeated mistake (WCD, 2000; UNEP, 2007). When the GERD was announced, a number
of 800 people was officially mentioned as the total number of resettlers (International
Rivers, 2012). The actual number grew to be 20.000, and it was first brought up to light by
the NGO community (ibid.). Moreover, unfortunately, the Ethiopian Government has already
failed to successfully resettle the tribal communities (also 20.000 people) for the purpose
of the Gibe III hydropower dam on the Omo River, as stated by British diplomats who visited
the new settlements (the UK government is the largest foreign donor for the project; the
diplomats sent 32 objections pointing out to the resettlement programme problems.
Further, the UK government denied the involvement in the resettlement) (The Guardian,
2015; International Rivers, 2015). The indigenous communities of the Omo River have been
resettled to significantly worse living environment deprived of infrastructure and sanitary
conditions, which consequently led to increased mortality due malaria and diarrhea (The
Guardian, 2015). Subsequently, the people impoverished of their basic human rights,
abandoned the resettlement programme and moved on to other surroundings on their own.
The Ethiopian Government denies these events took place on account to the almost half a
million job openings connected to the dam.
4. Commentary of the resettlement process. Taking everything in consideration, it
can be said that at this stage of the project there is political will to some extend (regular
meetings, already provided social infrastructure such as the free clinic, satisfactory
resettlement downstream), however, the level of participation of the local communities in
the decision-making processes, as well as the efforts by the government to enable it, are
not up to the WDC and UNEP standards. The decision-making process is top-down, and
although currently there are not visible evidence of dissatisfaction, the low level of public
participation is considered a risk of impoverishment and as such is alarming for the future
project developments. As the GERD is far from finished, and with that the resettlement
process far from started, there is still time to establish more transparent communication that
will support participation of the local communities in the decision-making matters. There
are some relevant examples that could be followed. For instance, during the construction
of the Salto Caxias Dam in Brazil, after the resettlers expressed their disagreement with
the project and the resettlement programme, the governmental officials along with several
NGOs organized forum meetings to negotiate the resettlement (UNEP, 2007). This further
led to fruitful cooperation and agreement on the resettlement policies. Another example
is the resettlement programme of Upper Seti Storage Hydroelectric project in Nepal where
public participatory practices were already embedded in the planning process, which
resulted with resettlement locations selected by the communities themselves (ibid.).
Enabling of active social involvement is also beneficial for the phases past the
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physical relocation, which as stated, require even more effort that the relocation itself.
Having in mind the environment differences between the current and new environment,
it is important for the resettlers to be provided with all the possible opportunities to
settle, integrate, work and provide for themselves and their families. Examples from other
resettlement programmes show that this process requires a comprehensive economic
development strategy conducted by the state in collaboration with the communities, and
preferably NGOs, which would further include activities such as job trainings, basic education
(many people do not know how to read, especially the older generations), assistance in
finding jobs, subsidiaries, etc. (ADB, 1998, WCD, 2000; World Bank, 2000; UNEP, 2007;).
The GERD resettlement programme is based on “land for land” reimbursement,
which is only one of the types of compensation (cash payments, land plus cash payments,
or individual deals such as guarantied employment, etc.) (WCD, 2000). Thus in case the
livelihoods’ restoration fails due inadequate planning, the government is still responsible to
compensate the resettlers. The focus here is to the most vulnerable people, ones that are
the most at risk of marginalization - older members, women, children, the disabled, etc. For
instance, the resettled people of Grand Coulee Dam in the United States and James Bay
complex in Canada receive annual cash reimbursement in addition to the resettlement.
And in Norway and China special funds have been created designed to help the resettlers,
whereas small sum of money is transferred on every generated kW (WDC, 2000).
Additionally to providing opportunities to restored livelihoods, it is advisable that the
host environment include services such as better education, health care, infrastructure,
etc. that were not available to the communities prior the resettlement. For example, the
resettlers of the Maguga Dam in Swaziland, who were living in infrastructural impoverished
area, were located to settlements equipped with infrastructure, schools and health facilities
(UNEP, 2007). Also, additional measures were taken to improve the food security through
planting of fruit trees, and making pastures available for the livestock (ibid.). For the GERD
resettlers, access to health care, education, drinking water, sanitation, energy and transport
infrastructure is of a great importance, since the current access to these facilities is rather
limited. Thus special attention should be put towards providing the communities with what
they lack in terms of basic infrastructure and facilities.
This development should be monitored throughout regular communication between
the locals and the authorities up until the moment when the fourth phase of the resettlement
process is successfully finished - that is for the second generation of resettlers to experience
the benefits of the project.
Apart from the political will that was discussed, a successful resettlement requires
adequate amount of staff and finances. These would not be discussed due insufficient
information. Nevertheless, it should be taken in account that the GERD is a self-financed
project, thus finances should be carefully planned in order to cater the resettlement process
in its entirety. In addition Ethiopia has a first-hand resettlement experience with the Omo
River resettlement from which mistakes could learn in order to avoided the same during the
GERD relocation, and hopefully to set an example of a good practice that can be followed.
National Impact: The GERD and the Regional Development in Ethiopia
The GERD is the largest development project in Ethiopia by now. As stated it should
advance the regional and economic development of the country through export of energy,
industrial development, and domestic use of energy (GTP, 2010). In addition, advancing
of the agricultural sector is also put as a primary objective of the GTP, a goal with equal
importance as the improving of the energy sector. The sector which, as it was elaborated in
the previous chapter, is highly underdeveloped among other reasons - due the combination
on irregular rainfall patterns and insufficient irrigation. With the climate change predictions
of even more irregular rainfall, growing of crops through the current practices could became
more difficult (Navaz, 2010; Kim and Kaluarachchi, 2009). The food insecurity costs
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Ethiopia significantly, only the money needed to solve the current El Nino crisis amount to
one-third of the cost of the GERD (just the project, not the additional infrastructure) (Save
The Children, 2015). Moreover, the issue of hunger and malnutrition costs the country in
human potential - people who were stunted during childhood have less ability to develop to
their full potential (FAO, 2014).
Through acknowledging the Ethiopian Government’s plan to pursue regional and
economic development through developing renewable energy resources such as hydropower
and improving the agricultural sector, the thesis will further point out the need to link these
two objectives into an integrated strategy for development, i.e. how the benefits of the
GERD could help solving the food insecurity issues - the currently most alarming problem in
Ethiopia. Especially since, the GTP was made for the period between 2010 and 2015, and a
new strategy for spatial development should be developed in succession. The analysis will
be done through discussing the need of recognizing of entitlement and sharing of benefits,
which is one of the seven main objectives for project planning of large dams (explained
in Chapter 2). This topic is especially sensitive for Ethiopia where the GERD is seen as
a symbol for the long awaited national progress, and citizens have personal role in the
building of the dam through participating in the project funding.
1. Recognizing of entitlement and sharing of benefits through integrating of the
energy, water and food infrastructures. Firstly, recognizing of entitlement on a national
level regards recognizing of the involved actors that should benefit from the project on a
national level, and since the GERD is a national development project of a massive scale, all
of the citizens of Ethiopia should be recognized as beneficiaries of the project, directly or
indirectly. Secondly, there are many ways the people could benefit the project, but as stated
the thesis choses to discuss how the GERD could benefit the food insecurity problem, which
directly or indirectly address the majority of the Ethiopian population, since 85% of them
are rural inhabitants and small-scale farmers (FAO, 2014). The thesis proposes a model for
integrating the infrastructures of energy and agriculture through the following objectives:
developing of strategy for expanding of the energy network grid and establishing of “energy
trade agreement”; elaborating of strategy for linking of the energy resources to developing
of water resources for the purposes of agriculture; developing of strategy for linking of the
energy resources to modernizing of the agricultural sector.
Developing of strategy for expanding of the energy network grid and establishing
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of “energy trade agreement”. As it was pointed out, one of the main remarks on the GERD
project by now, is the lack of “energy trade agreement” and a detailed plan on expanding the
energy grid (MIT, 2015). In order to transmit the energy generated at the GERD, an energy
network should be connected to the powerhouses of the dam. Without the connection to
transmission lines, the dam will not be able to start working. This is a process that should be
planed ahead and accordingly to the filling of the reservoir. In case the reservoir is filled and
the energy network is still not ready, the result could be loss of resource due evaporation.
Or, if the transmission lines are partially finished, less energy would be produced. As these
processes are proportionally interdependent it is vital to be planned as such.
Expanding of the network is already planned both on national and international level
(Verhoven, 2011; Matthews, 2013). Signing of energy deals is a prerequisite to building
of the transmission lines, which in addition is costly and timely process. As it was noted
before, only a deal with Kenya has been signed by now, and it is stated that Ethiopia would
sell energy to Sudan (MIT, 2015). Thus earlier the energy agreement is conducted - earlier
the project planning of the grid would begin.
This mainly regards the imports of energy. In addition to that there is no information
how much of the energy would be imported and how much will be used for domestic
purposes. However, for the purposes of developing the domestic energy grid, there is no
need of any type of international agreement thus that is something that could be planed
independently.
Establishing of strategy for use of the newly produced energy would be the first
step towards an agenda of how the GERD would contribute to the economic and regional
development of the country. Roughly, the GERD is planned to be completed in 2017 (Salini
Impregilo, 2015), according to the MIT report, constructing of energy grids to the neighboring
Kenya and Sudan, would take between five to seven years (MIT, 2015), which collides with
the time roughly needed for filling of the reservoir. Ethiopia would benefit from putting the
GERD in work as soon as it is finished and the reservoir is filled, which in addition is a notion
that regards the downstream countries (it is discussed further in this chapter). Thus, the
future expanding of is rather complex and it deserves more input and planning.
Developing of strategy for linking the energy resources to developing of water
resources for the purposes of agriculture. The GTP has stated that the newly produced
energy for domestic consumption would be used for basic use in areas that do not have
access to electrical energy, industrial development and speeding of the irrigation network
through pumping of ground water (GTP, 2010). The Ministry of Water and Energy of
Ethiopia states the following: “Ethiopia has abundant surface and ground water resources
potential of which groundwater has a lion-share. The preliminary estimated amount of
yearly groundwater recharge of the country is about 28,000 mm3. Recent studies indicated
that the potential is much greater than this amount. Most of the developed groundwater
resources is mainly used for domestic and industrial water supply” (MoWR, FDRE, 2014)
According to another study initiated by the Government of Ethiopia, “[…] Ethiopia has barely
exploited its groundwater resources, especially for agriculture. Research in this area is
relatively new and initial estimates of groundwater potential vary from 2.6 to 13.5 billion
m3, which is only 20 percent of South Africa’s capacity. This implies that although water is
physically available, the country lacks the infrastructure to properly use it. Local experts’
advice and test drillings for pioneering projects suggest that the potential could be much
higher” (IWMI, 2010). Thus one option for increasing the water resources used for irrigation
is to tap groundwater.
Further investing in spreading of the irrigation network could be done through
exploiting of running water resources through simple developing of small, medium and
large scale irrigation schemes (also pointed out as an objective in the GTP). Also, investing
in technology for harvesting of rain is something that is recommended by a studies of the
region (IWMI, 2010). Rain water could be harvested during the rainy season and used lateron.
Another role of the GERD in providing of resources for irrigation, is the potential use
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the reservoir water for irrigation. At the moment, this idea comes across as farfetched and
controversial, but if an agreement on the use of the Nile Basin water resources is concluded
between the riparian countries, the concept of transforming the GERD from hydropower to
multipurpose dam is feasible in theory, as for practice it is something that needs research.
Nevertheless, if such agreement is carried out, the Blue Nile waters, and the waters of its
tributaries, which represent the largest running water resource of the country, could also
be utilized for irrigation.
Developing of strategy for linking the energy resources to modernizing of the
agricultural sector. By modernizing the agricultural sector the thesis refers to actual
modernizing to the means used for agricultural production, which majorly is still physical
power and animals, but also to improving of the agricultural practices in line to relevant
practices used for mitigating of climate change.
The thesis will not go into further detail on the advancement of the agricultural
sector. The idea of this brief analysis was to point out the importance and benefit of the
possible linking of the already heavily financed development of the infrastructures of
water and energy, to the one of food. As it was pointed out in the theoretical framework,
these infrastructures are the foundation for further regional and economic development
(Belanger, 2010).
Using the GERD’s benefits, both in energy and finances to advance the agricultural
sector, through increased irrigation and advanced agricultural industry, could potentially
improve the current low level of food security. In addition modernizing of the agricultural
practices toward more sustainable agricultural performance, and developing of policies for
mitigating of climate change, could assure that the positive outcomes are long-term. This
would both acknowledge the citizens of Ethiopia as crucial beneficiaries that share the
benefits of the GERD project, and support the overall strategy for regional and economic
progress of Ethiopia.
International Scale: Impact on Water Infrastructures and Agriculture in Sudan and Egypt
Among large dams, hydropower dams, have the least impact on the river flow in terms of
flow releases, water levels, ecosystem life, etc., mostly because the dam usually releases
the river water to the downstream areas. Nonetheless, there is certain impact that cannot
be avoided (WCD, 2000). In the case of the GERD project, the downstream impacts are
far more complex as they cross out the borders of Ethiopia, in Sudan and Egypt. The
initial scare that the GERD would permanently cut down the water flow to the downstream
countries is today overthrown as reports by IPoE and MIT have pointed out that when fully
functional, the GERD as a hydropower project will not seize the water flow (IPoE, 2013; MIT,
2015). However, just releasing the water downstream does not guarantee “no harm” and
zero impact. Especially since the GERD is being build upstream of already existing water
infrastructures (dams, reservoirs, irrigation systems) on both, the Blue Nile and the Nile.
Operating of multiple dams on interconnected river flows (the Blue Nile and the Nile) is a
multifaceted issue, and both the MIT and the IPoE reports have pointed out that this topic
equally needs additional research, and increased cooperation between the three countries
(ibid.). Currently, two issues are stressed out as significant. The first one is the lack of
plan for coordination of the dams, with special focus on the synchronization between the
GERD and the HAD especially for the period of filling of the GERD’s reservoir when HAD’s
productivity is predicted to decrease for 6% (IPoE, 2013). The specific decrease of the
productivity of the HAD, which is also decrease of water in-flow, could potentially increase
the level of salt in the irrigation water, and consequently impair the agricultural soils and
irrigation systems of Egypt (explained in Chapter 4). The second issue is the potential impact
the silt-free water from the GERD could have on the irrigation infrastructure and agriculture
in Sudan, which is advantageous for the water infrastructures, but potentially hazardous for
the agriculture in Sudan is based on flood-irrigation and it benefits from the nutritious silt.
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Through more detailed discussion on these topics, the research will explore the
potential international impact of the GERD, along with methods on how to avoid and/or
mitigate negative consequences. The discussion will take in account the WCD objectives
for sustaining rivers and livelihoods and sharing rivers for peace, development and security.
1. Potential downstream impacts in Sudan and Egypt. The use of the Nile
transboundary waters by Egypt (and Sudan) has been one-sided and it is planned without
consideration of the possibility for upstream projects. The storing of water in the Nasser
Lake follows the scheme from the Nile Water Agreement 1959 that allows Egypt to allocate
55 billion m3 of water for the river yearly, to which Egypt stores even more on account of the
reduced storing at the reservoirs of the Roseires and Senner dams in Sudan. As explained,
the excess of water literary cleans the salts from the irrigation systems in Egypt and thus
prevents building up of salts.
However, when the GERD is build, the use of the waters would not be one sided any
more. Both Egypt and Sudan have approved of the GERD project, which is a significant step
forward mutual understanding and future cooperation in sharing of water resources, but
nothing more than that has been planned or done. It has been pointed out that it is rather
urgent for Egypt and Ethiopia to figure out a strategy for harmonizing the HAD and GERD
during the filling of the GERD’s reservoir since the process could potentially disrupt Egypt’s
usual pattern for storing and utilizing of water.
Furthermore, apart from the synchronization of the GERD and the HAD, the GERD
should be coordinated with the operations of the dams and reservoirs in Sudan as well.
By now there are no mentions of the interdependence between the GERD and the three
dams in Sudan. Relating their operations, during the filling of the reservoir, and in general,
is as important as the synchronization between the GERD and the HAD. The pace of filling
of the reservoir has different meaning for Ethiopia, then to Egypt and Sudan. For Ethiopia,
the filling of the reservoir in a faster pace is better since they will be able to start the dam
sooner. On the other hand for Sudan and Egypt it is important to receive the amount of
water needed to sustain the necessary energy production, water supply, and irrigation.
Therefore, a timeline for filling of the reservoir should establish a schedule of flows releases
that would support all the downstream operations.
A related issue is the silt in Sudan, and how its disappearance from the downstream
waters could impact or benefit the water infrastructure and the agriculture of the country.
The Roseires and Senner dams, as well as the irrigation systems in Sudan, more specifically
the largest irrigation scheme - the Gezira scheme are indeed negatively impacted by the
silt deposits from the Blue Nile. In fact it has been considered as the main problem to
their inefficiency. The silt built-up in the Gezira irrigation canals reduces the movement of
water and decreased the system’s efficiency for 40% (FAO, 2015). This consequently led
to drop in agricultural production by 40%, and in 1991, 126.000 ha land were taken out
of production (ibid.). The latest report on the scheme, a World Bank report from 2010,
points out that even though the revitalization process has been heavily funded the scheme
is still only 50% efficient (World Bank, 2010). (The reconstruction process was majorly
funded by the World Bank who withdraw their financial help in the 1991 due the political
crisis in Sudan, but continued with the help again in 2000; (ibid.)). In addition, one-third
of the Rosaries reservoir is considered as non-functional due silt aggregation (Bashar and
Mustafa, 2009). The silt and debris accumulate at the gate area and within the turbines as
well. At this point, it is important to state that the silt as such, is not the only problem, as
these water infrastructures have been a subject of poor maintenance throughout the years
(Bashar and Mustafa, 2009; The World Bank, 2010).
Currently, the Sudanese Government have acknowledged the possibility of
decreased siltation to be beneficial for the country’s water infrastructures and agriculture
(Sudan Tribune, 2013). On the other hand, researchers have pointed out that the benefits
of silt free discharges should not be taken so lightly. The silt acts as a nutritious supplement
to the agricultural soils in Sudan, and the shift to silt free water could impact the quality
of the soil and its productivity. The IPoE report points out that this issue needs further
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research, and scientists from the University of Wisconsin, Department of Geography, have
openly offered their expertise into solving the potential problem (IPoE, 2013; University of
Wisconsin-Madison, 2015). Moreover, Egypt has already related experience on the topic.
Before the construction of the HAD, the silt was recognized as the ingredient that made the
Egyptian agricultural soil fertile (explained in Chapter 3). After the shift to silt-free irrigation
had serious consequences on the agricultural sector. The first two years the agricultural
production of Egypt dropped, up until farmers started using chemical supplements like
fertilizer and increased the soil quality. This outcome was not apprehended beforehand,
thus it later proved to increase the economic cost of the dam significantly. Egypt’s
experience with the silt-free water cannot be directly transferred to Sudan, but it could
serve as understanding of the possible impact altered water composition could have on
agricultural soils.
2. Sustaining rivers and livelihoods sharing rivers for peace, development and
security. Relevant experiences with large dam projects testify that the downstream impacts
are usually unaccounted in their entirety, and the main reasons are usually poor project
planning and monitoring of the project development, unregularly updating the project
documentation on each change from the original plan, and (re)assessment of impacts
and risks (WCD, 2000; UNEP. 2007). In addition, these processes should be done in
communication with all the stakeholders, which in the GERD case, include the involved
parties in Sudan and Egypt.
By now, there has been low level of communication and transparency, as well
as cooperation between the three countries on researching, discussing and solving the
potential downstream impact. Initial collaboration on the topic was established for the first
public report. The IPoE report was conducted two years after the project was started, by
experts from Ethiopia, Egypt and Sudan with the aim to share the thoughts on the project.
The report had assessed the whole documentation of the GERD, and requested to conduct
further research on the topic, as well as a second report the next year (2014), but this
initiative was diminished by the Ethiopian Government.
Downstream impact that threatens peoples’ livelihoods, and the peace and
security between countries is unacceptable by the standards of WCD and UNEP. From the
presented it could be seen that the downstream impacts need further research before
further decisions are made. Both the WDC and UNDP suggest that common issues of this
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kind should be solved jointly by the involved parties. More specifically, further research
and decision-making on the downstream impact could be done through collaborative work
between teams from Ethiopia, Egypt and Sudan; each team representing the rights of the
involved stakeholders from its country. Examples for such international cooperation is
the “Mekong River Commission” representing Vietnam, Laos, Cambodia and Thailand’s
rights to the Mekong River (Mekong River Commission, 2015). It is formed in 1995 with
the “Mekong Agreement” through which the organization have “adopted a number of rules
and procedures, such as the Procedures for Water Quality, to provide a systematic and
uniform process for the implementation of this accord. It also acts as a regional knowledge
hub on several key issues such as fisheries, navigation, flood and drought management,
environment monitoring and hydropower development” (ibid.). Another similar organization
is the “The International Commission for the Protection of the Danube River” formed in 1998
as a collaboration between fourteen countries that follow a common vision and strategy for
development of the river (ICPDR, 2015). These are just some of many examples.
Considering that the Nile Basin riparian countries have already established initial
cooperation under the Nile Basin Initiative (NBI), which is a similar organization to the
abovementioned examples, it represents an opportunity for Egypt, Sudan and Ethiopia to
address the mutual concerns under the NBI, or to create a sub-organization focused on the
GERD that would also be part of the NBI. Any kind of organization formed to address the
mutual issues of Egypt, Sudan and Ethiopia regarding the Nile Basin might follow the existing
conventions and rules for sharing of transboundary waters: 1. It should be founded on the
basis of common respect and political will to pursue development of the shared resources
that would assure overall wellbeing and prosperous development (UN, 2014; International
Law Association, 1966); 2. It should assure that there is no harm done to any of the parties;
if the no harm policy is impossible to achieve, all the measures to mitigate and minimize
the impact should be taken in account, as well as all the means of reimbursement for the
harm done (ibid.); 3. Sharing of information is paramount (UN, 2014); 4. All the decision
making should be result of mutual research and negotiation (ibid.).
Throughout establishing of an international body that would open a discourse on
the downstream impacts that regard the ecology of the Blue Nile and the Nile, and through
that the livelihoods of millions who depend on it, the governments of Ethiopia, Sudan and
Egypt, at the same time focus on “sustaining rivers and livelihoods”, and “sharing of rivers
for peace, development and security”. Moreover, it would create an opportunity for further
cooperation on sharing of water and other resources.

[34] Part of turbine, Roseires Dam, Sudan

The Big Picture: Sharing Resources across Borders as a Strategy for Water Urbanism
Sharing of a water resource such as a transboundary river entitles sharing of all the risks
and benefits that come as a product of the human utilization of the resource. Embracing
the commonness of the water resource and possibility of sharing impacts and/or benefits
due its development is a foundation for cooperation and solicitous planning for sustainable
development of the shared resource. Moreover if the resource is of foremost social,
ecological and economic importance such is the Nile Basin for the eleven riparian countries.
This part of the thesis will scale out from the impacts of the GERD to a bigger picture
- the future of water urbanism in the region. It will discuss the need for common grounds
between the riparians regarding the future development of the Nile Basin, with focus to the
region of Egypt, Sudan and Ethiopia.
The GERD has dual nature. Due Egypt’s reign over the water resources of the Nile
Basin, the GERD could be perceived as an audacious move by Ethiopia to exercise their
rights for using the river resources that territorially belong to them. In addition the Ethiopian
Government repeatedly stated that the dam would benefit Sudan and Egypt too, and it
would cause no harm to the downstream countries, suggesting to regional cooperation
and sharing of benefits (MIT, 2015; EEPSCO, 2013). But on the other side, the GERD could
easily be compared to the other water infrastructures in the Basin built out of individual
motives rather than a common vision. Namely, the project was not consulted nor develop in
cooperation with the downstream countries Egypt and Sudan; it was announced after the
decision to build was already made; moreover, amidst serious political crisis in Egypt. The
lack of cooperation between Ethiopia, Egypt and Sudan on the GERD project was discussed
throughout the thesis by now. Nevertheless, the construction of the GERD raises questions
of even larger scale, tackling how this project would impact the future development of water
resources (the Nile) in the region. Will other riparian countries follow Ethiopia’s example (or
Egypt’s or Sudan’s examples) and pursue utilization of the Nile that would foremost benefit
them? Or, would the GERD break the circle of hegemonic rule of the Nile and inspire a
vision for more equitable development of the Nile Basin between the riparian countries?
There are plans for new dams in in Sudan (International Rivers, 2015); Egypt’s Toshka
project; interest in use of the Nile waters by the other co-basin countries. On the other
hand, the Cooperative Framework Agreement is still not signed by all the riparian countries
(NBI, 2015), (see Chapter 3) and a comprehensive strategy for equitable development
of the basin as one socio-ecological unit does not exist. Fragmented and uncoordinated
development of transboundary rivers, and low level of international cooperation and lack
of common strategy, is especially deemed as unfavorable state for dealing with climate
change impact (Cooley and Gleick, 2011).
The thesis will further discuss the importance of common vision through a comparison
of the 19th to mid-20th century, and the current water urbanism in the Nile Basin, in terms
of both, the philosophy behind the project planning, and the decision-making processes.
The research has decided upon a historic assessment because 1. The planning of the
development of the Nile in the 19th to mid-20th had an ecological focus - it was based on
the river’s ecology, its hydrological features and climate, which is rather similar reasoning
to the emerging philosophy of landscape and water urbanism to pursue more ecologically
informed resource development, and; 2. The unequal development of the Basin is a result
of the exclusive political decision-making during the 19th to mid-20th century; the river was
majorly developed until the mid-20th century on the territory of Sudan and Egypt, which
follows a standstill of 60 years until the GERD is constructed. Today, the riparian countries
are making efforts towards more equally shared river utilization.
As a result of the historic evaluation, the thesis will propose an alternative model for
the future decision-making and planning of the development of the Nile Basin.
The philosophy behind project planning. During the 19th century planning of ‘where’
and ‘how’ to develop the Nile Basin, the river system was still unknown in detail to the water
engineers (Tvedt, 2004). Thus, the basin became a subject of meticulous exploration. The
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research focused to discover the sources of the Blue and the White Nile, and the sources
their main tributaries; to examine the different environments, different vegetation, different
soils that the river system flows through; to measure the flood rhythm, flows discharges and
water levels on different instances of the river’s flow; to discover the river’s dependence to
the climate, etc. (Willcocks, 1904; Garstin, 1904; Dupus, 1904; Morrice and Allen, 1959; US
Department of Interior, Bureau of Reclamation, 1963). This research is not to be mistaken
as the first one ever done on the Nile, the river’s flow, water levels and flood frequency have
been measured since Ancient Egypt, and indigenous people and farmers had significant
knowledge of the river as well (Said, 1993; Tignor, 2010). What is distinguishes the 19th to
mid-20th century from previous research is its scientific approach enabled by the progress
of the sciences of water and civil engineering.
In “The Nile in 1904”, the water engineer William Willcocks presented years of
exploration of the river floods, struggling to improve the “storage problem” (Willcocks,
1904); “A Report upon the Basin of the Upper Nile: With Proposals for Improvement of That
River” by Sir William Garstin along with “Report upon Lake Tsana and the Rivers of Easter
Soudan” by C. Dupus (both published in 1904) (Garstin, 1904; Dupus, 1904), follow the
White and the Blue Nile from Lakes Victoria and Tana, respectively, to Khartoum, measuring
their water levels and discharges in period of five years; the rivers are presented through
sections, along with designs to improve their flow; Further, the “Report on Reservoirs and
Report on Perennial Irrigation and Flood Protection” in 1891 by Sir William Garstin is a report
on all the water storages in the basin (Garstin, 1891); much further in 1959, the “Planning
for the Ultimate Hydraulic Development of the Nile Valley” by Walter Morrice, and William
Allen, discusses an overall plan of the basin based on 48 years of measuring of the river
floods, water levels and discharges (Morrice and Allen, 1959); The “Blue Nile Waters Study”
published in 1963 by The US Department of Interior, Bureau of Reclamation elaborated a
comprehensive plan for development of the hydropower capacities of the Blue Nile. These
studies and many others, are the result of the 19th to mid-20th century exploration of the
Nile Basin. What is the core characteristic of the research is the understanding of the Nile
Basin as one ecological unit. (This notion is not singled out in a particular study; it is more
of a general review, thus no study would be discussed in detail). Through having a wider
overview and a deeper understanding of the ecology of the Nile Basin seen as a planning
unit, water engineers presented strategies singling out locations suitable for constructing
water infrastructure. Even the most recent large dams were built accordingly to these and
similar studies - the High Aswan Dam was built near the location of the Low Aswan Dam,
and the location of the GERD was chosen from the 1963 “Blue Nile Waters Study” (ibid.)
(see Chapter 4).
The idea behind grasping the Nile as a whole was to plan and execute, as much
as possible, more effective utilization of the water resources. Then it was all for industrial
purposes (agriculture, cotton industry), but from a current point of view, effective exploitation
of resources, with minimum loss inflicted, collides with the idea of sustainable planning.
Moreover, addressing the human utilization of the river through the lens of ecology,
hydrology, climatology, is akin to the theory of ecologically-based planning of the currently
emerging urbanisms. But if the philosophy of water urbanism is similar then and now, what
is different is its translation to practice. The plans for effective use of the river were usually
modified according to the current politics, and further they came to life through a set of
‘hard’ designed dams, barrages, canals, irrigation systems, etc. whose sole purpose was to
serve the industrial growth.
Political decision-making. A different historic phenomenon vis-à-vis the large-scale
strategies for water urbanism, is the absence of practices for sharing of benefits. On contrary,
practices for disallowing sharing can be exhibited throughout every stage of the history of
the region. Form 1882–1956, the development of comprehensive plans and carrying them
out through projects was enabled by the fact that most of the basin was technically ‘under
one flag’ of the British Empire (Tvedt, 2004). At the same period, a legal framework that
forbids other countries than Egypt and British Sudan to use the water resources of the Nile
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Basin was also established (ibid.). In addition, during the same period, water infrastructures
were built within the borders of the British Empire, there were no attempts to collaborate
with the then Kingdom of Ethiopia, on contrary, there are historic records that state that the
then Ethiopian officials were paid off for their silence on the topic (ibid.). These practices of
exclusive planning of the river were reinforced after Egypt and Sudan became independent
countries. The High Aswan Dam was the crown of the one-sided political decision-making.
And today, the construction of the GERD - the possible breaking point.
The Nile Basin is a rare example of a transboundary river of such sheer size that still
today is a subject of ongoing negotiations for sharing of the benefits and risks. The fragmented
development of the river had its consequences. On a basin scale, the development of the
water resources is rather unequal and concentrated in Egypt and Sudan, leaving out the
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other riparian countries without opportunities to pursue development through exploiting
their water resources (the discussion refers to large infrastructures only). It also lead to
loss of resource, mostly with the building of the High Aswan Dam. Today, all of the storage
reservoirs on the Blue Nile and the Nile in Sudan and Egypt follow loss of resource due
evaporation, with the pick at the Nasser Lake in Egypt where the numbers reach 11% loss
of the total amount of water (Shudder, 2005). Ever since it became known that the Blue
Nile is the main source of water for the Nile, the upper basin in Ethiopia was seen as the
finest location to store water because of the low levels of evaporation. It is also estimated
that the GERD reservoir would stabilize the levels of evaporation on a long run (Morrice and
Allen, 1959; US Department of Interior, Bureau of Reclamation, 1963).
The need for common vision. The theory and practice of sharing of resources today
is much more informed then in the 19th or beginning of 20th century. It is linked not only to
political stability, peace and security, but also to sustainable development practices and
mitigating of climate change impact (UNSCE, 2009; Cooley and Gleick, 2011). Nevertheless,
research shows that the combination of economic and population growth, and scare from
climate change related decrease of resource, countries, especially developing countries,
represents a rick that could lead to fragmented resource development (development of
individual projects that will ensure national stability rather than development of common
projects and regional stability) (Cooley and Gleick, 2011). When it comes to sharing of
large-scale transboundary resource such is Nile River, fragmented and uncoordinated
development that requires large quantities of water, could possibly lead to irreversible loss
of the resource itself. Which further, is opposite to sustainable development. Thus, the
Nile Basin countries could only benefit from a common vision for future development of
the river. Currently, negotiations for transforming of the “Nile Water Agreement 1959” to a
water agreement for equitable use of the river between the eleven riparians is in progress.
History of water politics points out that signing of a new water agreement is much more
likely to happen than any other outcome including war for water (UN, 2014).
Sharing of resources and political borders. The historic overview of the philosophy
and the political decision-making that guided the development of the Nile Basin, shads
light to practices that could inform the current and future planning of the region. From
it we can see the interdependence between the planning of the basin and the territorial
transformations of region. During the period when the majority of the Nile Basin was
within the borders of one state (the British Empire), the studies for development covered
almost the whole basin as one unit. They recognized the ecological borders of the basin,
mainly because the ecological borders overlapped with the political borders. Afterwards,
when the riparian countries declared independence, overall strategies of the basin were
not developed anymore, and basin became a subject of more fragmented development.
But today, more and more there is a need to transform this fragmented development to
equitable and balanced sharing of the basin. Therefore, the thesis will propose a merge
of past and present practices as an alternative model for the future water urbanism of the
region that would recognize the ecological borders of the basin within the system of the
current international borders of eleven countries. Following are the main objectives:
1. Embracing the Nile Basin as one ecological unit shared between eleven countries.
The main objective of the NBI is to reach agreement on equitable sharing of the Nile Basin
between the co-basin countries (NBI, 2015). In order to avoid further fragmentation of the
basin, it is important that this agreement recognizes the Nile Basin as one socio-ecological
entity. This form of understanding of the river would bring awareness to the need for
committed cooperation between the states in the planning of the future water urbanism in
the basin. For instance, if Ethiopia pursues further building of large dams on the Blue Nile
or its tributaries, it should be done in cooperation with Sudan and Egypt; if Kenya decides
to develop its part of the White Nile, there is a potential to impact the Uganda, Sudan and
Egypt. Thus the second step after distinguishing the Nile Basin as one ecology is to develop
a joint strategy for sharing of benefits and risks amidst ecological crisis.
2. Developing a joint vision for the current and future development of the Nile
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Basin. With the aim for all of the eleven countries to benefit the development of the basin,
an elaboration of a comprehensive hydrological research of the Nile Basin with all the
existing water infrastructures, (including the GERD) is needed. The main objective of the
research would be to address sustainable utilization of the water resources adapted to
climate change predictions. What can be learned from previous large-scale studies of the
Nile Basin is that dependently to the river’s hydrology and the climate change, certain sites
along the river could have more potential for development than others. History has also
pointed out that these ‘best’ sites are not equally territorially distributed within the borders
of the co-basin countries (this is a conclusion from the historic overview, but also see
UNEP/OSU 2002). The thesis proposes that in addition to the ecologically-based planning
of the river, the shared vision should pursue regional solidarity and cooperation beyond
international borders.
3. International borders and ecological borders. The thesis proposes pursuing of joint
projects, joint funds, joint research teams, and building of common water infrastructures
located on a territory where the loss of resource, and vulnerability to climate change is
presumed to be the least. The Blue Nile and the Nile are already shared resource, and the
predicted climate change impact, is to be shared too, regardless the international bordders.
The predicted rainfall decrease in Ethiopia that would affect the water levels of the Lake
Thana and the Blue Nile significantly, would consequently affect Sudan and Egypt water
security. This is an example of shared rick between Ethiopia, Sudan and Egypt, that could
be addressed through joint collaboration.
Sharing of resources beyond borders. History has also shown that sharing of
resources across borders is not easy to achieve. Most of the wars between nations were with
the aim to grab more resource. Thus when news such as the campaign in Norway to ‘move’
the international border, so the country could give a mountain to Sweden (Independent,
2015), or that Belgium and the Netherlands plan on peacefully exchanging territory (The
Guardian, 2015) would hit the headlines, it is promptly acknowledged as something rare.
But the discussion on sharing of resources and the implications of it, is more present
nowadays than before. More and more, the term “ecological justice” is used, which among
other, points to the right to air, or right to the ozone which belongs to everybody, but as
data has stressed out, some countries contribute towards global pollution and damaging
of the ozone more than others (Soja, 2009). OMA “Zeekracht” project in the Northern Sea,
discusses a strategy for sharing of energy between European states (and beyond) (OMA,
2008). In the “Cosmopolitan Commons: Sharing Resources and Risks across Borders”,
topics such as shared airspace in Europe, shared air pollution, and shared water pollution
and its impact on ecosystem life are discussed (Disco and Kranakis, 2015).
It all points out that transboundary natural resources are shared by default;
it further depends on the co-basin states to define the sharing practices on which the
resource development would depend. Therefore in the transboundary Nile Basin, pursuing
of development based on 1. regional solidarity, understanding and respect between the
riparian countries in the Nile Basin, and 2. respect and understanding of the Nile Basin
as an ecological entity that is dependent to climate change patterns, could pave the way
towards joint resource development, less fragmented and more equitable project planning,
and with that more sustainable water urbanism.
Notes:
Only people living exactly where the dam is constructed have been resettled downstream of the dam.
As it was noted before: the land in Ethiopia is state-owned. This is due a law introduced during the communist
era (1972-1992), and remained unchanged after Ethiopia transitioned towards democratic society. In
addition, the tenure laws were later supplemented in such way that only Government of Ethiopia was given
the right to privatize land. In the face of such legislature, it needs to be noted that the communities scheduled
for resettlement have no choice but to move from the land.
1
2
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CHAPTER 6

CONCLUSIONS
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Through the past chapters the thesis presented an open-ended theoretical research
on the GERD project, currently built on the transboudary river Blue Nile in Ethiopia, its
predicted socio-ecological and economic impacts on the host country, Ethiopia and the
downstream countries Sudan and Egypt; as well as an overall overview of the water
politics and development in the wider region of the Blue Nile.
Inspired by two issues: 1. the GERD’s role in the changing of the complex water
politics in the Nile Basin that led to unbalanced and fragmented utilization of the river,
and; 2. The primary perception of large dam projects such as the GERD as instigators
of predominantly adverse impacts, the thesis sought to answer two research questions,
namely, how the GERD project could contribute to more sustainable and just water
urbanism in the region of Ethiopia, Sudan and Egypt, and, how the future water politics
could contribute to more equitable sharing of resources and with that sustainable water
urbanism in the Nile Basin.
In order to answer the research questions, the thesis adopted a cross-disciplinary
theoretical framework consisted of theory and research from the discipline of urbanism,
development studies, and transboundary water politics. Each of the theories presents a
certain standing that is taken as primary viewpoint during the research. Water urbanism
introduces the notion that the water is a common or public matter, and the human
utilization of water resources such as rivers should be done in such way that it results
with spatially (socially, ecologically, economically) just spaces. Further, development
studies theory present a framework for decision-making and project planning of
large dam projects done by the World Commission on Dams and the United Nations
Environment Programme. The main theory is based on the notion that large dams,
although through experience have proven to cause more adverse impact than benefits,
could predominantly benefit the involved stakeholders if the project planning is based
upon the following objectives: gaining public acceptance, elaborating comprehensive
options assessment, addressing existing dams, sustaining rivers and livelihoods,
recognizing of entitlements and sharing of benefits, ensuring compliance and sharing
rivers for peace, development and security. And finally, the theory of transboundary water
politics discusses frameworks for sharing of transboundary rivers that are founded upon
the notions of equitable sharing of resources that would cause no harm to any of the
involved states, as well as international cooperation and sharing of information.
Further, the thesis researches the Nile Basin and the GERD project through a
historic overview of the water urbanism in the Nile Basin (with focus on 19th century to
present time), and a case study on the GERD project (from the announcement of the
project in 2010 to present time). From the case study, three issues were pointed out as
possible rick for adverse impact: on local scale - the resettlement of 20.000 Ethiopians
from their homes to new environment, on national scale - the need to address more indetail the link between the predicted energy production of the GERD, and the regional
and economic development of Ethiopia, and on international scale - the need to reassess
the downstream impact of the GERD on the water infrastructure as well as agriculture in
Sudan and Egypt. The thesis researched these issues through the lens of the theoretical
framework and it has drawn the following conclusions:
1. Local impact - future resettlement of 20.000 Ethiopians from the BenishangulGumuz Region. The main issue with the resettlement programme, for now, is the low
level of participation of the communities in the decision-making processes regarding
the resettlement, the location of the new settlements that is drastically different
environment from the original homes of the communities. The thesis researched these
topics through the notions of gaining public acceptance, sustaining rivers and livelihoods,
and recognizing of entitlements and sharing of benefits, and concluded that in order for
the resettlement programme to avoid risks of impoverishment and benefit the resettled
people, the resettlement process should:
- Increase the level of communication and transparency between the governmental
authorities and the communities;
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- Introduce, enable and support participation of the local communities in the
decision-making processes that regard them;
- Re-think the locations of the new settlements for locations that resemble the
original environment i.e. location on the Blue Nile or near water;
- (After the physical resettlement takes place) empower the resettled people
through introducing of the all possible opportunities to settle, integrate, and (re)
establish their livelihoods;
- Plan availability of additional social and educational infrastructure that was
lacking in the original environment;
- Ensure that all the needed finances for the resettlement programme are in order;
- Ensure that there is enough staff working on the resettlement process;
- Ensure that the resettlement takes not more time than planned;
- Ensure that all of the affected people are accounted of;
- Establish a mechanism of compensation for unpredicted failure;
- Ensure that the second generation of the resettled communities benefit the
GERD project.
2. National impact - GERD’s role in the national strategy for regional and economic
development of Ethiopia. On the national level the research pointed out to the need
for more prompt planning of the development of the energy sector, as well as the need
of integrated approach for the future regional and economic development, with focus
on linking the two main objectives - development of the energy and the agricultural
sectors. Here the thesis addressed the notion of recognizing of entitlements and sharing
of benefits, and it further concludes that for the GERD to benefit the regional and
economic development of the country and the Ethiopian people, the national strategy for
development should:
- Establish an “energy trade agreement” with the neighboring (and other)
countries;
- Develop a plan for expanding of the energy grid on an international level;
- Develop a plan for expanding of the energy grid on national level;
- Follow up the priorities of the Growth and Transformation Plan which expired in
2015 with a plan of integrated development of the energy and agricultural sector,
as their underdevelopment is an obstacle for the future economic and regional
progress;
- Develop a strategy for integrated development of the energy and agricultural
sector through direct (using of energy) or indirect involvement (funds).
3. International impact - downstream impact of the GERD on the water
infrastructures and subsequently, the agricultural sectors of Sudan and Egypt. Here the
thesis researched the need to. In order to address the possible downstream impacts,
Ethiopia and the downstream countries Sudan and Egypt should:
- Increase the level of national cooperation;
- Establish more open and transparent communication;
- Share information on the GERD and issues concerning the GERD;
- Establish a joint sub-organization under the Nile Basin Initiative or an
independent joint organization that would further:
- Reassess the downstream impact in its entirety;
- Research the issues of saltation in Egypt and its possible impact on the
agricultural sector;
- Research the issues of siltation in Sudan and its possible impact on the
agricultural sector;
- Develop a means and measures for mitigating and/or minimizing the
downstream impact;
- Develop a mechanism for compensation in case the “no harm” policy fails;
- Develop a mechanism for dealing with unpredicted events;
- Develop a strategy for synchronizing the operations between the GERD
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and the downstream dams Roseires, Senner, Merowe, and the High Aswan Dam,
for the period of the filling of the reservoir and in general.
According to the adopted theoretical framework, the thesis concludes that all of
the abovementioned remarks could contribute to more sustainable water urbanism in the
region of Ethiopia, Sudan and Egypt.
4. Future water urbanism. The thesis proposed an alternative model for future
water urbanism in the transboundary Nile Basin based on the following objectives:
- Understanding the Nile Basin as one hydrological unit shared between eleven
states;
- Establishing of a common vision for the future development of water resources
in the Nile Basin that would prioritize equal and just development, regional solidarity, and
dealing with climate change impact;
- Signing a water agreement based on the common vision;
- Establishing of joint projects, joint funds and joint research under the Nile Basin
Initiative;
- Planning beyond international borders if needed.
An overall conclusion of the research is the lack of cooperation between the all
involved stakeholders. It could be seen on every level, on local level, between the people
and the authorities, on national level, between sectors, and on international between
countries.
The GERD is a very important project, both for Ethiopia and the region. It could
advance the economic and regional development of Ethiopia, and it could bond the
riparian countries. What will truly happen, depends on how the further decisions would
be made and how the project would be led. It depends on the will for collaboration of
the riparian states, on their determination to put the national pride and fear aside, and
pursue joint work, show regional solidarity and strong aspiration to develop the water
resources of the Nile Basin together.
[37] Areal view, construction site
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Content in brief:
In 2011, the Ethiopian government started the construction of the Grand Ethiopian
Renaissance Dam (GERD) on the Blue Nile in Ethiopia. This large-scale hydropower project
is planned to be completed in 2017.
When it was initially announced, the GERD was labeled as a controversial project,
mainly out of two reasons - the complicated water politics in the Nile Basin, and the negative
perception of large dam projects. Past experiences have shown that large dam projects,
such as the GERD, produce more adverse impact than benefits. Nevertheless, research
has also pointed out that whether large dams would generate predominantly adverse
impacts depends on the decision-making and the project planning processes. On the other
side, the GERD tackled the complicated water politics in the Nile Basin. The Blue Nile is
the main tributary of the Nile, and the crucial source of water for Sudan and Egypt. As the
GERD was announced without consultation with Sudan and Egypt, the two downstream
countries opposed the project greatly, up until March 2015, when the governments of
Ethiopia, Sudan and Egypt agreed on the GERD. In addition, the ‘ownership’ of the Nile
water resources according to “Nile Water Agreement 1959” belong to Egypt and Sudan. At
the moment, the new water treaty that enables all of the eleven riparian countries to use
the Nile has not been signed by Egypt and Sudan.
The thesis will research the GERD project and will ask the question: how this largewater infrastructure could benefit Ethiopia, Sudan and Egypt? By now, three issues have
been pointed out, which if unaccounted could possible cause adverse impacts. On local
scale - the resettlement of 20.000 Ethiopians from the dam site, on national - the lack of
strategy for domestic use of the energy produced by the GERD, and on international scale
- the need to reassess the downstream impact of the GERD on the water infrastructures
and agriculture in Sudan and Egypt. The thesis will research these issues more in-depth.
In addition, the GERD’s role in the future water politics and development in the Nile Basin
will be discussed. Will the project inspire a common vision between the eleven co-basin
countries, or will the states continue to pursue individual projects on the Nile?
In order to research the GERD project and the water urbanism in the Nile Basin,
the thesis will adopt a cross-disciplinary theoretical framework that employs knowledge
from the disciplines of urbanism, development studies, and transboundary water politics.
Furthermore, the research will present a historical overview of the human utilization of the
Nile Basin, as well as a case study of the GERD that will be analyzed through the lens of the
theoretical framework.
In conclusion, the thesis will outline a set of proposals on how to deal with the
local, national and international impacts, as well as an alternative model for future water
urbanism in the Nile Basin.
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