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We use the concepts of riskscapes and risk governance to analyze the tensions between land use for food (farms)
and energy (dams) in Southwest Ethiopia. We analyze the linkages between risk perception, risk assessment and
risk management for local and non-local actors. We distinguish, after empirical analysis, as main riskscapes the
riskscapes of landlessness, food and energy insecurity and siltation. For the Ethiopian case, and more generally,
we reﬂect on the potential of spatial planning as a site of risk governance, where risk perception, assessment and
management can be discussed in their linkages, where diﬀerent actor-related and topical riskscapes can encounter, can be deliberated and result in policy integration. We ﬁnally reﬂect on the ethical implications of our
perspective and reconsider the idea of social cost.

1. Introduction
Hydropower provides electricity to one ﬁfth of the world’s population (World Bank, 2009) and one third of the world countries rely on
this source of electric power (World Commission on Dams (WCD),
2000). According to WCD (2000), 24 countries in the world depend on
hydropower dams for supply of over 90 percent of their electricity
supply. Expansion of hydropower dams has been the result of rapid
population growth and the associated increase in demand for energy
(Siciliano and Urban, 2017). With the projections of world population
indicating increasing trends in the future, dam construction is considered necessary to meet the growing demand for energy (Chen et al.,
2016). Moreover, hydropower dams are the major renewable sources of
clean electrical energy. Taking this into consideration, it is essential to
think about how to better construct, operate and maintain hydropower
dams and their reservoirs to reduce their negative impacts on the environment and society (Chen et al., 2016). This is because the end result
of any hydropower dam development project must be sustainable improvement of human welfare (WCD, 2000).
However, there are risks inherent to the development and operation
of hydropower dams on the environment and society (Fearnside, 2014;
Alhassan, 2009; World Bank, 2009; Bezuayehu, 2006; World
Commission on Dams, 2000). The production of hydroelectric power
demands huge investments in the construction of dams and the creation
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of artiﬁcial lakes with massive impacts on land use and land cover.
Large hydropower dams often cause risks of landlessness/physical displacement; loss of natural resources such as forest, mines and grazing
land; loss of cultural heritage, identity, access to food and the general
welfare on the local community, mostly the family farmers (Bahiru,
2010; Tefera and Sterk, 2008; Bezuayehu, 2006; Fearnside, 2014;
World Commission on Dams, 2000). This means the local communities
hosting hydropower dams often become “physically unsettled and
imaginatively displaced, evacuated from place and time and thus become uncoupled from the idea of a national future and national
memory (Nixon, 2010)” while the dam projects can have important
economic and social contributions at national or regional levels. For
instance, it is estimated that construction of large dams displaced 40 to
80 million people worldwide (WCD, 2000).
According to Nixon (2010) “displacements due to dams have resulted in declining key barometers of quality of life: nutrition, health,
infant mortality, life expectancy and environmental viability.” The
major challenge with the dam projects lies with the neglect of the affected people since governments usually do not compensate and properly rehabilitate dam-aﬀected people. According to the 1994 World
Bank study cited in WCD (2000), only one out of the 192 dam resettlement projects had involved compensation and rehabilitation of the
dam aﬀected people. As a result, dam construction is a disputed issue
worldwide, of high importance for governments, local people and the
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aﬀected depend mostly on corn and tef (Eragrostis tef), followed by
sorghum, pepper, khat (Catha edulis) and coﬀee. The commonly produced livestock in the study areas include cattle, sheep, goats, donkey,
horses and mules as well as poultry and honey bee.
In this paper, we analyze the risks the dam poses to family farming
near to the dam and its reservoir, with the aim of ﬁnding a more balanced relation between land use for hydropower and food production.
In order to do so, we develop a theoretical framework to grasp the
perception, assessment and management of risk by diﬀerent actors and
for diﬀerent topics, a framework revolving around the concepts of
riskscapes and risk governance. After analyzing our empirical data, we
reﬂect on the potential of spatial planning as a site of risk governance.
Finally, we revisit the concept of social cost, which appears in a different light after the construction of our perspective on risk governance
for dams and family farms.

environment (Swyngedouw, 2007; Nixon, 2010). We can further mention the dependence of modernist-inspired governments on large scale
projects to legitimize themselves and their ideologies of progress
(Swyngedouw, 2007; Scott, 1998) and more generally, the tendency of
large water projects such as dams and irrigation systems to keep power/
knowledge conﬁgurations in place, thus reducing critical scrutiny of
regimes and democratic innovation (Bijker, 2007; Molle et al., 2009). In
addition, the dams as physical objects are hard to remove and represent
long-term investments that are hard to erase, while the water systems in
large areas are likely aﬀected. Thus, socio- ecological systems and the
livelihoods and land uses they permit are made path dependent by the
physical intervention (Rap and Wester, 2017; Van Assche et al., 2017a).
Ethiopia oﬀers a window on many of the dam- issues identiﬁed
above. It had a succession of modernist regimes with high ambitions
and limited resources, and large dams featured prominently in the socialist- inspired development plans. In the last two decades, Ethiopia
has experienced a massive economic boom coupled with agricultural
transition and socio-cultural changes (Stellmacher, 2015). In this context, the country has increased its hydropower generation capacities
massively to satisfy domestic consumption demands, boost industrialization, and become a top regional electricity exporter (World
Bank, 2007b). Most large hydropower dams in Ethiopia have been built
in the southwestern part of the country, an area characterized by heavy
precipitation, in the rainy season, a rugged terrain, fertile soils, and
traditional family farming. The dams, as sources of energy, planned for
improving the domestic hydropower generation and export, are expected to have social, economic and ecological consequences. Therefore, there is an increasing need to understand the risks created because
of tensions between the competing uses of land and the characteristics
of these risks that increase vulnerability of family farming households
to food insecurity, and long-term viability of the hydropower dam in
order to design relevant strategies to address them. This study is an
attempt to contribute to that end. We focus on the Gilgel Gibe-I (GG-I)
hydroelectricity dam located in the Jimma Zone, Oromia region,
southwestern Ethiopia, which is one of the largest dam projects carried
out in the county in the past decades (Fig. 1).
The ﬁrst plans for the construction of a hydroelectricity dam on the
Gilgel Gibe river were conceived in the 1960s during the imperial regime, driven by an initial study conducted by the Yugoslav Electroproject company in 1963. Preliminary construction activities at the
proposed site started in 1988, followed by a cooperation agreement
between the Government of Ethiopia and the Democratic Republic of
Korea. The project halted in 1994 but reignited in 1996 following an
agreement between the Ethiopian government and the Italian company
ENEL (EELPA, 1997; Kassa, 2001). Finally, in 2004, the Gilgel Gibe-I
project was commissioned at a total cost of 356 Million USD (World
Bank, 2006) (Fig. 2).
The dam is a 40 m high curved rock ﬁlled barrage whose reservoir
has a capacity to store 917 million cubic meters of water (World Bank,
1997, 1999, 2007a). The reservoir of the dam occupies about 48 sq. km.
The buﬀer zone, an area found within 500–1000 m from the upper most
limit of the water level in the reservoir in all directions, occupies about
26 sq. km (World Bank, 1997, 1999). The project injected 184 MW
dependable capacity and a total production of 722 GWH/ year in 2005
to the Ethiopian grid system (World Bank, 2007a). With this supply, the
project increased the power supply in Ethiopia by 45 percent, making it
Ethiopia's largest power plant. It enabled to reach additional 380 towns
and 164 districts (woredas), contributed energy to the country’s fast
growing industry and service sector, and even allowed energy export to
neighboring countries (Devi et al., 2008).
According to the World Bank’s project completion report on the
Ethiopian GG-I hydropower dam project, the project displaced “only”
706 households, all of which were compensated by the Ethiopian
government (World Bank, 2007a). The following sections show the
reality is slightly more complicated, and that in the current situation,
the eﬀects of the dam on family farming still prevail. The family farmers

2. Methodology
Data were collected from Kersa and Omonada districts (woredas),
Jimma zone, Southwest Ethiopia (Fig. 1). These areas are considered for
our study since they fall within the region of focus for the food security
research in Africa known as BiomassWeb project; our study is part of
this project. We collected qualitative and quantitative data during one
year of ﬁeldwork (May 2015 to April 2016) through household surveys,
focus group discussions, in-depth individual and expert interviews, informal individual and group discussions as well as participatory observation. We conducted informal individual and group discussions at
the initial stage of the study to get broader understanding of the area
and problems associated with the GG-I dam. After we get to know the
area very well and understand the research problem better, we continued to organize in-depth interviews with individual farmers and
experts, and carry out pre-arranged formal focus group discussions with
diﬀerent target groups.
In order to obtain the views of individual farmers without the inﬂuence of peers, we made in-depth individual interviews in isolated
locations where the farmers feel free and their views stay conﬁdential.
We organized formal focus group discussions with separate groups of
male and female farmers composed of the model, medium and poor
farmers of all age groups (youth, adult and elderly) depending on their
level of participation in the extension program. Expert interviews were
conducted with university professors and researchers working on the
conservation of GG-I watershed, extension agents and experts working
in diﬀerent government oﬃces. We also had intensive discussions with
relevant oﬃcials in the district and zonal oﬃces and triangulated some
of the information and data obtained from the community through a
combination of qualitative and quantitative data collection methods;
and review of secondary sources such as GG-I project reports, World
Bank publications. We made repeated visits to the project oﬃce at
Deneba to make ﬁeld observations and discuss with the project management team. We had several opportunities to observe the community
practices especially in soil and water conservation works.
In total, we did in-depth individual discussions with more than 50
farmers, 70 experts in diﬀerent oﬃces and capacities and 12 informal
group discussions involving more than 60 farmers. We also had 22
formal focus group discussions involving 150 farmers; and household
survey with 228 sample farmers. There were over ﬁve times of repeated
meetings with some of the community members and this has enabled us
to get the trust of some among the local people that were suspicious at
the initial stage of our meetings. We also collected secondary data and
relevant documents from diﬀerent oﬃces.
3. Conceptual framework
We develop a concise conceptual framework drawing on the riskscapes framework developed by Detlef Müller-Mahn and Jonathan
Everts (2013) and evolutionary governance theory (Van Assche et al.,
51
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Fig. 1. Map of the study areas.

of their physical environment, and a selective linkage between physical
and social worlds: diﬀerent groups, and diﬀerent social systems, make
sense of environmental risk in their own ways, which are not entirely
transparent to themselves (Luhmann, 1989, 1995). This opacity extends
to the impact of the physical environment: communities never fully
understand to what extent they are shaped by that environment, and
how they shape that environment (Luhmann, 1989;Jacobs and Van
Assche, 2014; Djanibekov et al., 2016).
For the riskscape theorists, and for theorists of governance, of deliberative and participatory democracy in general, this means that
diﬀerent risk management interventions need to take into account the
existence of the diﬀerent riskscapes to understand the diﬀerent agencies
and dependencies. And that, risks aﬀecting the community should be
made object of risk governance, not just of risk management by a few
private or public actors (Luhmann, 1989; Van Assche et al., 2017a).
Deliberation of riskscapes in governance can make diﬀerences and
overlaps more visible and understandable. Secondly, as a diﬀerent
route to ﬁnding common ground for risk governance, revealing and
discussing riskscapes can enable a discussion of the linkages between
risk perception, assessment and (proposed) management or governance: without deliberation in governance, these linkages are likely to be
black-boxed, and one element in the chain shows up in discussions as a
hard, non-negotiable position: this is the risk, or this is the management
option (Rap and Wester, 2017; Bijker, 2007). For many actors, the links

2013; Beunen et al., 2015; Van Assche and Hornidge, 2015), and expanding both. In order to do so, we consider the importance of linkages
between risk perception, risk assessment and risk management. When
risk management is a matter of community governance, of collectively
binding decision-making, extending beyond a small circle, we speak of
risk governance (Van Assche et al., 2013). If we consider governance as
a set of co- evolving conﬁgurations of actors, institutions, and forms of
knowledge, we speak of evolutionary risk governance (Beunen et al.,
2015). We owe many insights to Niklas Luhmann (1989, 1993, 1995)
for whom risk perceptions, assessments and management are per deﬁnition co- evolutionary, and who usefully distinguished between risk
and discourse on risk (Luhmann, 1993). For Luhmann, the obsession
with thinking about risk is a product of previously ignored risks, and a
symptom of the problems of progressing functional diﬀerentiation,
which cannot undo that progress.
For Müller-Mahn and Everts, riskscapes summarize how risks are
perceived by diﬀerent actors. The riskscapes give indication of translation into response strategies. “Riskscapes are partially overlapping,
intrinsically connected and at the same time often controversial sociospatial images of risk.”(Müller-Mahn & Everts, 2013). Any riskscape is a
combination of material aspects that can be located in a physical
landscape, and the ways in which individuals or communities make
sense of them in and through everyday practices. This, too, resonates
with Luhmann, who would allow for a selective interpretation by actors
52
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Bijker, 2007). The Luhmannian ideas introduced earlier add the point
that risk governance can never be stable for a long time; it is bound to
be imperfect and subjected to continuous transformation, even if the
physical environment does not change much. Imperfection, instability,
and the presence of deep assumptions about the good community, the
good life, underline the point that risk governance and riskscape ideas
decidedly draw risk management away from technocratic forms
(Luhmann, 1993). Cultivating reﬂexivity becomes highly relevant, as in
the constant scrutiny of assumptions and limits, of practical and ethical
limits (Van Assche et al., 2017b)
The desired outcome of a new form of risk governance is often a new
institution, a new policy, plan or law, and evolutionary risk governance
would warn that this might work if it fully takes into account current
dependencies; otherwise, a new institution is unlikely to link to current
actors, institutions, knowledge in such a way that the outcome comes
close to the intention (Scott, 1998; Van Assche et al., 2013). The outcomes of new risk management become more unpredictable, and the
risk strategy a new risk in itself.
4. The riskscapes
The study areas are aﬀected by numerous interconnected and
overlapping risks whose resultant outcome aﬀects the service life of the
hydropower dam and the food security of the local community. In this
section, we will discuss the diﬀerent actors in the study area, the important riskscapes for these actors and their risk management strategies.
4.1. Major actors in the GG-I hydropower project area
In this study, we distinguish three sets of actors with respect to the
riskscapes of siltation, landlessness, food and energy insecurity with
respect to Gilgel Gibe-I (GG-I) hydroelectricity dam. The ﬁrst set of
actors comprises experts including the GG-I project management team,
researchers, technicians working for government and nongovernmental
organizations, and local and national administration oﬃcials. The
second set of actors comprises farming households aﬀected by the
project. The project aﬀected households can again be classiﬁed into
those who moved to a resettlement site after being compensated for
their properties on their original site, and those whose farming and
grazing lands are partially or wholly delineated to the dam project but
left in the areas surrounding the project without being compensated.
For reasons of simplicity, the ﬁrst set of actors will be called ‘experts’
and the second set of actors the ‘local community’.
The general scenario is that experts consider the local community as
sources of risk of siltation to the hydropower dam while the local
community considers GG-I hydropower project as source of risk for
landlessness, food and energy insecurity. While the risk of siltation,
landlessness, food and energy insecurity are overlapping and inter-related, the diﬀerent actors perceive them mainly from their own perspectives. Since severe soil erosion arising from intensively cultivated
croplands and over-grazed ﬁelds causes a high rate of sheet erosion,
experts perceive the risk of siltation mainly as the result of the community’s actions, thus forming a riskscape of siltation. On the other
hand, because in many cases the GG-I hydro-electricity dam project has
led to the eviction of many of them from their crop and grazing land,
without receiving compensation, the local community perceives risks of
landlessness, food and energy insecurity as the results of the project and
form riskscapes of landlessness, food and energy insecurity respectively.
The practices of diﬀerent actors shape the nature of the diﬀerent
risks and their eﬀect on other actors in a given space. For instance, the
displacement of households from the GG-I hydropower project area,
without compensation caused risk of landlessness, food and energy
insecurity for the local community. In the same way, the survival
strategies of the local community have caused intensive agricultural
and natural resource use practices, which have resulted in the rapid

Fig. 2. Map of Gilgel Gibe I Reservoir.
Source: Taken from proceedings of the workshop on IWM of Omo-Gibe basin (2010) (left)
own (right).

between perceptions – assessment - management are opaque to themselves, not reﬂected upon; opening up the black-box for themselves and
other actors in governance can lead to more ﬂexibility in thinking, to
acceptance of other management strategies, to ﬁnding new strategies.
Often, the links are presumed to be hard causalities, while they are not:
worries about livelihood can produce diﬀerent answers, while certain
answers can pertain to diﬀerent questions.
In our empirical investigations, we pried open the often silent
conceptual connections between risk perception – assessment – management - governance. We investigated how these links led to distinct
riskscapes of diﬀerent actors, and, for diﬀerent topics (we speak of
topical riskscapes). If we see governance as co-evolving governance
conﬁgurations, risk governance has to be understood as evolving too:
one has to understand current perceptions- assessments- management
forms as coming out of pre- existing sets of actors, institutions and
forms of knowledge (Van Assche and Hornidge, 2015). Knowledge includes here both local and expert knowledge, knowledge structured as
narrative and knowledge subtly embedded in narratives.
In communities marked by high risk for events close to core values
and pertinent to survival, risk itself is likely to become a topic of controversy and a discursive staple of governance. Both the understandings
of risk and proposed responses are structured by the current actors in
governance and the institutional tools they have: both are discursive
products, are a product of narrative and are interpreted, used and coordinated by means of other narratives. Since actors, institutions and
narratives (as form of knowledge) co-evolve, this introduces dependencies in risk governance; this means that one cannot simply jump
from one understanding to another one, from one tool or solution to a
new one, just as one cannot copy a ‘best practice’ from other places
without considering the contextual issues (Van Assche et al., 2013;
53

Land Use Policy 75 (2018) 50–59

G. Legese et al.

4.3. The riskscapes of landlessness and food insecurity

siltation of the reservoir. The resultant eﬀect of all of these interconnected practices is the risk of food insecurity to the project-aﬀected
households. In the meantime, hydropower generation for the nation has
a signiﬁcant risk of collapse, which would also have a knock-on eﬀect
on household food security. It is noteworthy that these riskscapes are
associated with the images of certain actors, of their preferred institutions and forms of knowledge.

The dam and reservoir construction project entailed the partial or
complete displacement of family farmers residing in 18 kebeles in four
neighboring woredas (Kersa, Omo Nada, Sokoru and Tiro Afeta) in the
Jimma Zone (EELPA (Ethiopia Electric Light and Power Authority),
1997; Kassa, 2001). This area was covered with riparian forest, human
settlements, agricultural land, and grazing pasture (World Bank,
2007a). According to the resettlement implementation plan developed
by the Ethiopian Electric Light and Power Authority (EELPA), the
project aﬀected 2476 households, of which 706 were residing and
farming in the reservoir area and the buﬀer zone. The remaining
households resided outside the project area (buﬀer zone and reservoir
sites) but nevertheless used it for farming and grazing (EELPA, 1997;
Kassa, 2001). The 706 households that were residing and farming in the
project area were oﬀered the opportunity to receive 2.5 ha of land, a
house with a roof of corrugated iron sheet, agricultural inputs for one
year, and the cultivation of the crop land by the project—if they moved
to the resettlement site (Kassa, 2001; World Bank, 2007a). These
households would also be compensated for their trees and perennial
crops, before moving. Out of these 706 households, 562 accepted the
oﬀer and moved to the resettlement sites, while 144 preferred to move
to nearby relatives around the project area, without receiving replacement or compensation for their land. The rest of the aﬀected
households (1770 households) still exist around the buﬀer zone and
have not received any replacement or compensation for the land or
immobile properties such as trees and perennial crops lost due to the
project. These households were not resettled and they continued to live
in areas surrounding of the buﬀer zone because the main criteria for
moving were the locations of their residence and farming and grazing
land in the reservoir area and buﬀer zone (Intr. code no. 88, 2016).
Those households whose plots were in the reservoir area and buﬀer
zone but residing outside of the buﬀer zone and reservoir area were not
eligible for relocation (FGD. code no. 16, 2016).
According to information obtained from the local administration,
compensation for perennial crops grown on private holdings taken up
by dam project, houses, and other permanent structures built on these
lands was paid only to those who were residing on the reservoir site and
in the buﬀer zone and were therefore forced to move (Intr. code no. 97,
2016). This means that all other farmers who were not in this situation
did not receive any compensation, regardless of the size of the holding
they lost to the project. Moreover, some of them lost almost all their
crop and pasture lands and are now left with just their residences and
attached gardens. For instance, one of the female farmers (Intr. code no.
111, 2016) indicated that all her croplands and grazing pasture were
located in the buﬀer zone but are now formally inaccessible for her. She
told us that she did not qualify for the resettlement, since her house is
located outside the reservoir and the buﬀer zone. Although she has ﬁve
sons who are already married, there is no intergenerational transfer of
land to these young farmers. According to the discussions held with
members of the Burka Asendabo kebele administration (Intr. code no.

4.2. The riskscape of siltation
The GG-I hydropower dam was designed to serve for at least 70
years. However, Devi et al. (2008) estimated that—considering the rate
of siltation when they made their investigations—the volume of the
dam would be reduced by half within 12 years and be completely ﬁlled
with sediment within 24 years. Crop farms, grazing ﬁelds, and fragile
lands located in the surrounding areas of the reservoir (its immediate
catchment) suﬀer from sheet erosion and contribute about 99 percent of
the sediments that are estimated to be deposited annually. According to
Devi et al. (2008), the underlying causes of the sheet erosion are traditional agricultural practices, overgrazing, and the poor management
or nonexistence of a buﬀer zone to protect the reservoir.
The GG-I hydroelectricity dam reservoir is surrounded by communities made up of farming households, whose livelihoods are based on a
mixed crop-livestock model. The buﬀer zone around the reservoir was
intended to be covered with trees of diﬀerent species and grasses, to
serve as a ﬁlter in order to protect from siltation. According to the
project implementation reports, about 775,000 trees of various species
were planted in erosion-prone areas in the buﬀer zone during the
construction phase of the project (EEPCO, 2011). However, these trees
covered only small spots across the vast area of the buﬀer zone, and the
land was not protected or managed as per initial plans (Devi et al.,
2008). According to discussions held with the project management
team at the Deneba oﬃce, aligned with our observations in the ﬁeld,
the buﬀer zone currently is being used for livestock grazing and crop
cultivation right up to water’s edge (Fig. 3). Some of the households
that were previously resettled are now coming back to cultivate crops in
the buﬀer zone (Teklu & Kassa, 2011). In a nutshell, failure to enforce
the buﬀer zone plans has led to unsustainable land use and soil erosion
around the reservoir.
The risk of siltation to the GG-I dam aﬀects the cascade hydropower
plant to GG-I, namely Gilgel Gibe-II, the latter of which relies on water
held in the former. Furthermore, the fate of the two power generation
plants is tied up with the service life of the GG-I dam, which we know is
being threatened by the fast siltation process. For many years, this was
the riskscape dominant with international organizations and certainly
for national-level administrative and academic/technical actors. In recent years, a good deal of attention has been devoted to the riskscapes
of local communities (see Section 4.5. below).

Fig. 3. Cultivation in the GG-I dam buﬀer zone, up to the water’s edge.
Source: Picture taken during the ﬁeldwork.
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4.5. Management responses to the siltation riskscape

97, 2016), out of a total of about 1000 households in their kebele, about
300 lost their land without being compensated.
According to our interviews with project-aﬀected family farmers,
many are still expecting to be resettled, since they perceive that the
land use regulations are increasingly seriously enforced. Our results
also show that the family farmers in the study area rank involuntary
resettlement and eviction from farmland as the highest risk to food
insecurity. In total, about 80 percent of the households in the area affected by the GG-I project reported too little land to produce enough
food for their households, while 55 percent perceived themselves as
being food insecure.
While discussing the sources of food insecurity risk during the indepth individual interviews with farmers in Burka Asendabo Kebele, one
of them reiterated that the “shrinkage of our grazing land area, because
of the GG-I dam reservoir, has forced us to limit the number of our
livestock. Because of this, we cannot gain access livestock products such
as milk. We [men] can eat meat or visit restaurants and consume milk
at least once every two weeks when we go to the town. However, our
women and children rarely get even milk and milk products” (Intr. code
no. 48, 2016). Other farmers in this village also indicated during the
focus group discussion that family farming communities had lost their
communal grazing land due to the project (FGD. code no. 10, 2015).
Apart from the resettlement and the loss of land, family farmers in
the study areas attributed the recurrence of the head smut disease affecting tef to the humidity of the artiﬁcial lake, as there was a marked
increase in cases after the dam reservoir was ﬁlled with water. They
emphasized that tef production has been severely aﬀected every year
because of the disease, and since it is one of the staple food crops in the
area, 98 percent considered it a major threat to their food security.
These ﬁndings were supported in the focus group discussions (FGD.
codes no. 10&11, 2015). Agricultural experts working in the area also
witnessed the association of the recurrent occurrence of head smut
disease with increased humidity due to the artiﬁcial lake (Intr. code no.
35, 2015).

The actors associated with the siltation riskscape were the ones that
had most direct access to state resources of enforcement and to the
creation of new institutions: new policies, plans, laws to deal with ‘the’
problem, for them, siltation. Sometimes, the other riskscapes are acknowledged, yet seen as derivative and secondary; one needs to do
some other things to deal with the real thing.
The dam project management team works in coordination with local
authorities to exclude farmers from the buﬀer zone, which they achieve
through the police force and by destroying crops to discourage farmers
(Intr. code no. 95, 2016). According to the discussions with the woreda
and zonal oﬃces responsible for land management, they have also tried
to resolve the issue by barring the farmers physically from entering the
buﬀer zone (Intr. code no. 88, 2016). Kebele leaders are in charge of
enforcing these policies, but as per the discussions we had with them, it
is diﬃcult to enforce these policies, as using the buﬀer zone is a matter
of survival (Intr. code no. 97, 2016). So far, despite huge pressure from
the government, in practice, kebele representatives said that they could
not strictly prevent farmers from accessing the land in the buﬀer zone.
In this context, one has to consider that many members of the kebele
administration and their relatives are aﬀected by the GG-I project and
might have lost their own land. Alternative riskscapes thus come into
play through diﬀerent identiﬁcations.
For several international actors, the siltation riskscape asked for
management responses broader than the siltation issue itself: integrated
watershed management, a form of supra- local governance which gives
central place to both land and water management. From the very
outset, the GG-I project feasibility study (World Bank, 2007) indicated
that the reservoir had a high potential for rapid siltation and underlined
the need for integrated watershed management. In 2010, a task force,
set up to reduce the siltation problem, was established and included a
variety of non-local stakeholders The task force worked on coordinating
eﬀorts to reduce the siltation rate and was operational at the time
ﬁeldwork for this study was conducted.
At the national level, based on expert recommendations, the government of Ethiopia (Ministry of Agriculture) has initiated national
watershed management schemes under the Sustainable Land
Management (SLM) program, focusing on soil and water conservation
practices being implemented through community mobilization. In this
context, the GG-I watershed has been given due emphasis. In addition
to the SLM program, the Federal Ministry of Water, Irrigation and
Electricity has allocated additional resources to overcome diﬀerent
forms of soil erosion, gullies, and landslides (Fig. 4).
As part of wider integrated watershed management activities, a
community development and knowledge management project for the
Satoyama1 Initiative (COMDESKS) has also been running at the Gilgel
Gibe-I catchment since 2012. The major purpose of the project is to
support the activities of community-based organizations in areas of soil
conservation activities and crop diversiﬁcation, as well as eco-friendly
and small-scale community enterprises such as apiculture, cattle fattening using the cut and carry system, and ﬁsheries, all in order to diversify household income and relieve pressure on the fragile land.
Economic and community development issues are thus seen as secondary to the central siltation issue. The ‘community base’ is also tenuous, as COMDESKS activities do not focus on households whose livelihoods depend on the buﬀer zone. The siltation riskscape and its actors
remain entrenched. Meanwhile, farmers living around the buﬀer zone
still use grazing land to fatten cattle, since there is no functional
monitoring and enforcement mechanism on the ground.

4.4. The riskscape of energy insecurity
Electricity provision to local households was promised after construction of the dam, and yet over the last 13 years, none of the projectaﬀected communities in 18 kebeles has had access to electricity. This is
highly unfortunate, because it could have played a signiﬁcant and positive role in creating a sense of ownership and given local people a
good impression of the project. Moreover, it could have also played an
important role in reducing deforestation in the buﬀer zone and hence
soil erosion and siltation.
In order to avoid early eutrophication, all trees and bushes grown on
the reservoir site had to be cleared before it was ﬁlled with water. As a
result, in addition to the loss of crop lands and grazing pasture, the
project aﬀected family farming communities through the loss of access
to over 300 ha of riparian forest that was their major source of fuel
(World Bank, 2007). The forest was also the main source of timber for
construction and farm implements, as well as a source of many familyfarming households’ incomes through the sale of wood collected from
these forests and sold in nearby urban centers; consequently, this also
indirectly aﬀected the energy security of nearby urban dwellers fuel
shortages and increasing prices. Following the loss of access to the riparian forest, the aﬀected family-farming communities switched to
using small tree stands around residential areas and farmland, and as a
result, this resource was depleted within a very short period. One of the
interviewed farmers in Burka Asendabo kebele, Omonada woreda, said:
“The forest along the Gibe river used to be our major source of wood for
construction and fuel. However, the project cleared it and we had to use
the trees in our area. Now we have ﬁnished all the trees and we are left
with bare land. This has exposed us to run-oﬀ and shortage of fuel
wood” (Intr. code no. 49, 2015).

1
The Santoyama Initiative is a global undertaking to promote the sustainable use and
management of natural resources in socio-ecological production landscapes, with the aim
of maintaining, rebuilding, and revitalizing them accordingly.
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Fig. 4. Gully rehabilitation work (left) and rehabilitated gully (right) around the buﬀer zone.
Source: Own sketch.

For the project-aﬀected communities, landlessness is the major
source of food insecurity risk and losing land became a very real risk,
because of the dam experience and the scarce economic alternatives. In
order to mitigate food insecurity, many people who lost their land in
the buﬀer zone and reservoir area still have to do cultivation in the
buﬀer zone. Project displaced farmers left with some plots outside the
project area also intensiﬁed their farming operations on their remaining
plots of land. Some of the farmers cultivate marginal lands while others
try to access land through sharecropping and land renting-in arrangements. In order to get maximum beneﬁts out of it, these farmers have to
intensify their farming practices. The study conducted by Devi et al.,
(2008) indicated high levels of nutrients in the water of the reservoir,
caused by excessive use of chemical fertilizers in the watershed.
Similarly, the destruction of riparian forest in the project area
triggered responses that have created new risks. It increased the pressure on vegetation around farms and residences, which in turn has increased run-oﬀ and the risk of siltation as well as household food insecurity. In a nutshell, the risk of landlessness, food and energy
insecurity, and siltation are interconnected and interdependent, one
causing the other. The actors, however, do often not understand this,
and there are no tools (institutions) at hand, nor arena’s (a structured
meeting for actors) where this can be brought to light.
A piecemeal risk approach, as in the case of the GG-I project, would
be like treating the symptoms of a disease, so what is really needed is a
holistic approach to understand the broader perspective and the interconnected nature of the diﬀerent sources of risk, and consider the whole
set of interconnected sources of risk. In theoretical terms, this is an
argument for a systems perspective, and in our case, such systems
perspective is underpinning the risk governance ideas presented above
-Luhmannian social systems theory.
In practical terms, what is needed is risk governance (distinct from
entirely privatized risk management and distinct from top down state
management), and in this case, likely a more participatory form of
governance as such. Within practical risk governance, the concepts of
riskscape and risk governance can be of use, opening up the discussion
about diﬀerences in riskscapes and about the connections between risk
perception, assessment and management per riskscape. We mentioned
earlier that opening up the diverse black boxes of risk perception, assessment and management through conversation and confrontation in
governance can enable a reassessment of their connections, and for a reinterpretation of the situation and its required interventions.
The case indicates that for clearly spatially situated risk, also most
susceptible to a riskscape approach, spatial planning, or land use
planning, might be an appropriate site and form of risk governance
(Van Assche and Djanibekov, 2012). This seems the case because many
things take place in place, and coordination of spatial organization can
be a privileged site of policy deliberation and integration. It can be an
appropriate place for riskscapes to encounter, to be analyzed, in their
diﬀerence and internal linkages. For the Ethiopian case, a form of
participatory land use planning might work to ﬁnd a workable approach for the buﬀer lands around the dam, and for the lands farther

4.6. Management responses to riskscapes of landlessness, food and energy
insecurity
Due to the relative powerlessness of the locals, and their relative
weak access to rule-making, responses are often individual and informal. Insofar as one can speak of parallel local governance, with more
attention given to other riskscapes, it is of the informal and risky
character already mentioned: ignoring higher level imperatives by local
government leaders, and coordinating with neighbors and those kebele
leaders to establish local informal rules which minimize conﬂict around
the use of lands in the buﬀer zone. One other response is that of
households that can aﬀord to access land outside the buﬀer zone
through renting in and sharecropping arrangements (Intr. code no. 97,
2016).
In order to deal with head smut disease, which aﬀects tef, farmers
have come up with adaptation mechanisms of their own. This involves
shifting the planting time and using an early maturing local variety of
tef known as saye. Farmers call this practice geniso. They use short rains
before the onset of the main rainy season and produce tef over a twomonth period (Intr. code no. 85, 2016), in order to escape from the high
humidity when tef reaches maturity. The problem with geniso is that
farmers cannot produce it on large plots of land.
To deal with the risk of energy insecurity, farmers rely increasingly
on vegetation in the areas surrounding their homesteads and farmland.
Additionally, they also tend to plant more eucalyptus, due to its fast
growth rate, to be used for fuel wood and house building; however, the
law forbids planting eucalyptus trees on and around farmland. Using
crop residues, especially maize and sorghum stover, as fuel is another
mechanism that farmers use to overcome their energy insecurity.
5. Discussion & conclusions
The dependencies among the diﬀerent sources of risk show that one
risk is the result of another, which in turn creates a locked loop cycle.
The riskscapes and interdependencies are shown in the following illustration (Fig. 5). If the diﬀerent actors follow only their own perspectives and continue to promote interventions targeting their own
riskscapes, it might lead to a lose-lose situation with a substantial reduction in the nation’s power supply as well as continuous or even
aggravated food insecurity in the GG-I project area. An actor’s responses to riskscapes thus aﬀect other riskscapes, for other actors and
for the actor itself; in this case, all responses tend to aggravate all other
riskscapes.
The existing practice of diﬀerent actors on the ground shows that
diﬀerent actors perceive only certain sources of risks depending on their
personal or organizational goals and responsibilities vested in them. For
example, experts associated with the protection of the GG-I dam focus
mainly on immediate causes. The risk management strategies of the
state actors target resolving these immediate causes without trying to
address their underlying causes. However, survival strategies of the
project aﬀected communities lead to increased siltation of the reservoir.
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Fig. 5. Riskscapes of landlessness, food and energy insecurity and siltation.

– The assessment of riskscapes and the search for common ground and
risk mitigation strategies will be helped by an understanding of the
internal complexity of riskscapes, especially the linkage between
risk perception, assessment, and (envisioned) management response.
– In risk governance, the choice of solutions has to be inspired further
by a deep understanding of broader governance evolutions, where
every proposed new institution, new form of knowledge, new actor,
or relation between them needs to be grounded in the existing
conﬁguration of actors, institutions, and power/knowledge.

away which became overused in the feedback loops after the dam
displacements. These lands could therefore be subjected to a specialized, transitional form of governance, with more detailed land use
regulations, more intense forms of deliberation and participation, and
higher levels of policy integration (Van Assche et al., 2017b). The
transition could last as long as the risk are perceived big enough to
warrant the institutional exception.
An evolutionary perspective on risk governance, however, would
warn that such planning- focused form of risk governance would be
unlikely to work if it ignores the context it lands in, and the historical
dependencies marking that context (Beunen et al., 2015; Van Assche
and Hornidge, 2015; Valentinov, 2014). For the Ethiopian case, this
would entail a careful interrogation of existing forms of spatial planning: Do they work? For whom? What are the most trusted tools (institutions)? What is the balance between participation and representation? Is the guidance for planning best coming from a formal land use
plan or through other formal and informal institutions? These questions
have to be addressed before choosing an institutional form of risk
governance.
For a general theory of risk governance, the Ethiopian dam story
contains several valuable pointers.

6. Post script: social costs and risk governance
We ﬁnally reﬂect on the ethical implications of our perspective and
reconsider the idea of social cost. The previous arguments on risk
governance and riskscapes necessitate a rethinking of the concept of
social cost. As in our view, riskscapes are always present in the plural in
a community, and risk governance can be a way to render this plurality
visible and manageable, it also transpires, both in theory and in the case
study, that there are many cases where win-win situations cannot be
guaranteed. In other words, managing risks means in this view more
than managing uncertainty. It means that particular forms of risk
governance, and the particular decisions coming out of those forms of
organization, carry the weight of moral choices: which risk and whose
risk comes ﬁrst? Which forms of expertise delineate the ﬁeld of management of relevant risks? Which narratives of community, of the good
community, are allowed to deﬁne the always limited set of riskscapes
playing out in risk governance? And which dependencies in risk governance and governance as such deserve more scrutiny and pushback,
in the face of necessary changes in risk deﬁnition or response?
One way to analyze the ethical dilemmas involved is to use the
inﬂuential concept of social cost, where governance choices are always
seen as beneﬁting some, less others, and where economic decisions and
practices have the same split eﬀect. In other words, governance choices
cannot simply redress the communal problems caused by private

– First of all: Risk management in a complex multi-stakeholder context needs to be risk governance, with the double implication of
being embedded in broader governance and containing an internal
diversity of actors, institutions, and forms of knowledge, leading to
collectively binding decisions.
– Under special conditions of grave risk and entangled forms of risk,
one can consider giving risk governance a prominent place in governance, and even shaping local governance around risk. Spatial
planning can be a form and site for such transitional governance.
– Risk governance can be structured around the encounter, analysis
and deliberation of riskscapes associated with diﬀerent actors, their
roles, their preferred institutional tools, and forms of knowledge and
narratives.
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decisions, as the governance decisions are never neutral themselves
(Berger, 2015). In our case study, the dam had serious social costs,
while the informal survival strategies of locals trying to manage these
social costs created new ones.
Our case study and also the scope of our theoretical framework do
not allow us to generalize much in this direction, and clearly choose for
a social cost theory in the line of Pigou (taxing unwanted private behavior); Coase (sometimes doing this, but ﬁrst trying to manage it
through property rights regimes); or Kapp (giving more power to state
planning to anticipate and manage social costs)(Berger, 2008; 2015;
Valentinov, 2014). In the perspective of evolutionary risk governance,
however, there are indications that neither of them can be completely
true or practical. Pigou, Coase and Kapp each propose solutions to the
dilemma of social cost, with assumptions and implications for governance. In the case of Kapp, his socialist antecedents (ideas of social accounting and planning eg) discredited him with many economists
(Neves, 2016). In the case of Pigou, his willingness to use blunt policy
tools (i.e. taxes) are resented by many other economists assuming a
more neo-liberal form of governance to be best for the economy, so best
overall. In our perspective of risk governance, many forms of embedding, broader, governance frames are possible and possibly legitimate,
within which many forms of risk governance and many tools to deal
with social cost can be used.
A priori, one cannot assume this or that strategy to work better, or
to be morally superior. What looks like a social cost, how it is assessed
and managed, is a product of governance evolutions; while risk governance (as explicitly addressing risk and associated social cost) can
only partially see and manage the risks most important to what is experienced as social cost. Moreover, dependencies limit the self-transformation of risk governance systems, so newly observed risks, which
theoretically could be managed with a community’s resources, cannot
always be adequately addressed - since governance cannot be restructured quickly enough.
These observations lead us in the direction of Valentinov (2014) and
with him, back to Niklas Luhmann’s systems theory (1995). Valentinov
persuasively connects Kapp’s theory of social cost to Luhmann’s paradigm of functional diﬀerentiation in society, producing new ways of
seeing risk, managing risk, but also new forms of blindness and new
coordination problems. For Luhmann, and for Kapp, economic systems,
and social systems as such, are always selectively observing and interacting with their environments, leading to calculations of proﬁt and
beneﬁt which always miss environmental eﬀects, social costs even beyond selﬁsh overlooking of long term consequences or eﬀects on the
neighbors. Both Luhmann and Kapp (and also Valentinov) then agree
that more interventions to manage risk might be necessary, yet risky
themselves. In our view, Luhmann would be much less trusting in the
power of planning to improve coordination between function systems
(law, politics, science, economy), making him deviate from Kapp’s ideas
on managing social cost (and risk), based on supposedly agreed- upon
indicators, thresholds etc (Berger, 2008, 2015).
In our view, inspired by Luhmann and by our risk governance
perspective, risk governance is indeed consistent consideration of social
cost. And, while we do not adhere to one particular ethics or advocate
for a particular model of democracy, here we do take an ethical stance:
that it is better to have risk governance than privatized risk management; that it is good to have sites of governance where riskscapes can be
revealed and discussed, where social costs of decisions can be grasped,
maybe minimized, maybe pushed in this or that direction. Depending
on the governance context, Pigou, Kapp, or Coase can be more helpful
in ﬁnding context-sensitive answers. If the community is deeply invested in narratives of social democracy, Kapp might be the man; if the
embraced model of democracy is more neo- liberal and nobody is
convinced the problem is very urgent, Coase might be the place to go.
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