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Abstract In response to climate change and in an attempt to address complexity
and uncertainty, management of water resources is increasingly framed as adaptive
management. By definition, adaptive management includes experiential learning
to improve understanding of systems and their responses to change. It is increas-
ingly recognized that the knowledge of local communities contributes to system
understanding. This is particularly important in Africa, where data is limited and
vulnerability to climate change is high. This chapter focuses on the contribution of
local knowledge in adaptive water resource management in Africa in a context of
nexus governance. The hypothesis tested in this study is that a holistic approach to
water management, which includes local knowledge and ensures local participation,
contributes to a decrease in climate change vulnerability and can lead to greater
capacity for adaptation, particularly for natural resource-based societies. The anal-
ysis focuses on water governance in the Niger Basin through three case studies. The
first looks at the creation of National User Coordination structures for basin manage-
ment. The second and third look at local participation in two major projects in the
basin; the Kandadji Dam in Niger and the Fomi Dam in Guinea. These cases were
selected to understand the roles of system boundaries and system understanding,
stakeholders and levels of involvement, adaptation capacity and vulnerability in
complex adaptive systems, and their governance. Results show that nexus governance
structures generally facilitate inclusion of local knowledge in theory, but that this

The ideas and opinions expressed in this article are those of the authors and do not necessarily
represent the view of GIZ, UNESCO, or IHE.

L. Ferrini (<)
GIZ, Niamey, Niger
e-mail: luca.ferrini@giz.de

E. Mackway-Jones
UNESCO, Paris, France

N. Van Cauwenbergh
IHE Delft, Delft, The Netherlands

© Springer Nature Switzerland AG 2021 459
S. Diop et al. (eds.), Climate Change and Water Resources in Africa,
https://doi.org/10.1007/978-3-030-61225-2_20


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-61225-2_20&domain=pdf
mailto:luca.ferrini@giz.de
https://doi.org/10.1007/978-3-030-61225-2_20

460 L. Ferrini et al.

inclusion is limited in practice. Moreover, we identify a negative impact on manage-
ment outcomes when involvement is limited, with indications that such limitations
increase the vulnerability of communities.

Keywords Local knowledge - Participation - Complex adaptive systems - Nexus

1 Introduction

Management of water resources under climate change is highly complex. Complexity
is a result of multiple uses across multiple spatial and time scales, as well as of
uncertainties. Water management is a crucial element of systems management under
climate change and has the potential to either mitigate or exacerbate the effects
of climate change. Given the complexity and changing nature of systems under
climate change, water resources’ management is increasingly framed as Adaptive
Management (AM). The foundation of AM is a thorough understanding of the system
that is managed, through experiential learning and knowledge exchange (Fabricius
and Cundill 2014). This encompasses understanding of various uses, sectors, sources,
stakeholders, and their interrelations. The AM paradigm emerged in the 1970s and
is predicated on managing uncertainty through management action (Johnson 1999)
centered on ongoing learning about the “processes governing the system” cited by
Medema et al. 2008).

AM is one of various strategies that has been developed to holistically address
complexity and interdependencies in water systems. The ecosystem services
approach (e.g. de Groot et al. 2002) recognizes the highly complex interactions
among people and the ecosystems on which their livelihoods depend. Integrated
Water Resources Management (IWRM) focuses on integration and coordination
through governance and stakeholder involvement (Medema et al. 2008).

One approach that has gained traction is the Water-Energy-Food-Environment
(WEFE) nexus framework, which moves away from a water-centric approach to
an issue-based approach, in which natural resources are seen as instruments for
achieving human water, energy, and food security and environmental sustainability
(Hoff2011). Particularly under climate change, holistic planning of natural resources
should thus take account of the trade-offs and synergies of different use (Brouwer
etal. 2018). However, few analyses examine practical attempts to apply the approach,
and those that do focus largely on the Global North (Kurian and Ardakanian 2015;
Cairns and Krzywoszynska 2016).

This chapter focuses on the role of local knowledge in adaptive water resources
management in Africa to mitigate vulnerability through multisectoral nexus gover-
nance.

There is a trend toward methods and approaches in which multiple stakeholders are
involved not only in the implementation of adaptation measures, but also more funda-
mentally in the understanding of the system that needs to adapt, as well as the design
of adaptation measures. These approaches seek to improve the outcome through
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better system understanding (Berkes et al. 2000; Vedwan 2006; Byg and Salick
2009; Vignola et al. 2009; Raymond et al. 2010; Alexander et al. 2011), tailoring
measures, and interventions to the needs of the communities involved (Agrawal 2010;
Lebel 2013), increasing ownership of implementation (Adger 2003, Chapagain et al.
2009) and strengthening sustainability, e.g., through reinforcement of local institu-
tions (Agrawal 2010). The improvement of system understanding through integration
of local knowledge might be particularly important in Africa, where data is limited
and vulnerability is great, notably in natural resource-based societies (Thomas et al.
2005; Armitage 2005; Lebel 2013) where the stake of local communities is high.

This chapter describes how this premise has been tested in the Niger Basin to deter-
mine if the inclusion of local knowledge in adaptive water management promotes
community empowerment and reduced vulnerability. Included is an overview of the
latest research and thinking in adaptive management of vulnerable complex systems,
emphasizing adaptation to climate change. The study seeks to determine how water
management and governance in the Niger Basin (1) uses local knowledge and local
participation; (2) uses local knowledge in a nexus approach to reduce vulnerability,
and, if so, for whom, and (3) how institutional (and other) challenges are identi-
fied and addressed in inclusive nexus governance. Based on analysis of Niger Basin
governance at different scales, the link between vulnerability and local knowledge
integration in adaptive water management will be examined, and findings will provide
elements to improve water management as a climate adaptation tool where there is
great vulnerability to climate change.

2 Complex Adaptive Systems and Climate Change

A system, at its most basic, is “any group of interacting, interrelated or interdepen-
dent [elements] that form a complex and unified whole that has a specific purpose”
(Kim 1999:4). All elements of a system must be present in order for its purpose to
be optimized. Indeed, if elements can be removed without it affecting system perfor-
mance, it can be concluded that the elements did not comprise a “system,” but were
rather a collection of different parts (Kim 1999; Meadows 2008).

Similarly, the arrangement and ordering of different elements within a system also
affect system performance; if the elements can be combined or ordered randomly with
no effect on performance, then it also cannot be considered a “system” (Kim 1999).
A key feature of system behavior is the tendency to maintain stability through feed-
back mechanisms, which creates a virtuous cycle of information within the system
that improves performance for its systemic purpose, and enables action to correct
suboptimal performance.

While systems can be delineated by boundaries, they are permeable and inter-
secting or overlapping with the boundaries of other systems, increasingly so in the
contemporary globalized world (Midgley 2004, 2008; Brincat 2017).
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Because the multitude of stakeholders interacting within and across systems
(and/or issue areas) influences the system as a whole, systems, which are charac-
terized by connectedness, complexity, uncertainty, conflict, multiple stakeholders,
and, thus, multiple perspectives, grow increasingly unpredictable (de Savigny and
Adam 2009 as cited in Swanson et al. 2012). Systems are characterized by boundaries,
perception of system complexity, and of the stakeholders and elements composing
the system, as well as of the system’s vulnerability and capacity to adapt, which all
contribute to system understanding. Ecosystems are also “perceived as bounded by
the conceptualizations and judgments of humans” (Ison et al. 2007, p.5).

It can therefore be useful to apply analysis that accounts for the complexity of
the system. The conceptualizing of systems as Complex Adaptive Systems (CAS)
addresses this (Arnold and Wade 2015). Unlike “regular” systems, CAS behave
unpredictably owing to external influence, to the extent that cause and effect patterns
within such systems are difficult if not impossible to detect (Brincat 2017). General
(linear) systems and complex adaptive systems are distinguished by the constantly
evolving nature of CAS that interact with and are shaped by interactions with other
systems (de Savigny and Adam 2009; Brincat 2017). CAS have emergent properties
which give rise to unexpected behaviors (Brincat 2017).

Climate change can be considered the ultimate destabilizing contributor to a river
basin system that excludes it from a linear realm and places it in a complex adaptive
system. The unpredictability of climate change and its localized impact is the external
dimension that requires adoption of this additional layer of complexity.

3 Vulnerability, Resilience, and Adaptation

Conceptual and analytical frameworks with roots in disciplines from economics to
anthropology have integrated climate change in the analysis of complex systems of
natural resource management. The vulnerability of biophysical and social systems to
climate change is a specific subject of analysis (e.g., Cuevas 2010; Podschun 2017).

Vulnerability to climate change can be defined as “the degree to which a system
is susceptible to, or unable to cope with, adverse effects of climate change, including
climate variability and extremes. Vulnerability is a function of the character, magni-
tude, and rate of climate variation to which a system is exposed, its sensitivity, and
its adaptive capacity” (IPCC 2001, quoted in Maxim and Spangenberg 2006:4).
Maxim and Spangenberg (2006) provide a good overview of vulnerability, illus-
trating its analysis through the use of the DPSIR framework (driving forces, pres-
sures, state, impacts, and responses) which integrates social, political, economic, and
environmental factors.

For societies reliant on direct use of natural resources, which is the case in the
Niger Basin, the adaptation definition by Thomas et al. (2005:7) applies: “Adaptation
is seen as the adjustment of a system to moderate the impacts of climate change, to
take advantage of new opportunities or to cope with the consequences. In many cases,
climate does not affect people directly but indirectly, by affecting the physical and
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biological systems in which they live. For societies that are reliant to a significant
degree on the use of natural resources, these changes take on both direct and indirect
aspects, since for such groups livelihoods do not provide a buffer against climate,
but are highly reliant upon it. Adaptation can be best seen as a process that involves
changes in a system to increase its coping range, rather than temporary adaptation
of historically familiar measures to cope with a transient threat.”

Adaptive capacity is “the ability of countries, communities, households and indi-
viduals to adjust in order to reduce vulnerability to climate variation, moderate poten-
tial damage, cope with, and recover from the consequences, including ecosystem
responses to climate forcing” (Thomas et al. 2005:7). The greater a system’s
resilience, the more it adapts to maintain its critical functions (adaptation capacities):
“resilience is the capacity of a system to absorb disturbance and reorganize while
undergoing change so as to still retain essentially the same function, structure, iden-
tity, and feedbacks” (Walker et al. 2004:2). Points of no-return, at which the system
is unable to maintain its critical functions even after adaptation, are described as
tipping points.

4 Role of Governance, Participation, and Local Knowledge

From anthropology to social policy, an array of terminology and concepts has been
adopted in the study of climate change adaptation and governance, as well as manage-
ment of natural resources in vulnerable societies. Examples are “social learning”
(Cundill 2010), “collective action” (Ratner et al. 2017), “social capital” (Adger 2003,
2013), “role of knowledge” (Lebel 2013), and “traditional ecological knowledge
(TEK)” (Berkes et al. 2000).

“Adaptive governance” as it is used by Pahl-Wostl et al. (2012) describes
water governance for “mastering complexity” in basins worldwide, including in
sub-Saharan Africa.

Most analyses of the role of knowledge in adaptive system governance and
management find that different types of knowledge improve system outcomes. Local
knowledge (Vedwan 2006), indigenous knowledge and participation (Nyong et al.
2007), local perceptions and understanding (Byg and Salick 2009; Chapagain et al.
2009; Lebel 2013), and the combination of local and scientific knowledge (e.g., Van
Cauwenbergh 2008; Vignola et al. 2009; Raymond et al. 2010; Alexander et al.
2011) all seem to enhance system outcomes, albeit with nuances, mostly related to
the institutions and the individuals or groups managing the knowledge, as well as the
role of knowledge brokers and moderators (Berkes et al. 2000; Thomas et al. 2005;
Agrawal 2010).

Participatory management and governance is widely promoted not only in rela-
tionship to water, natural resources, and climate change, but also as a general approach
to management of goods and services in a society. However, there is limited under-
standing of how to achieve the benefits of participation effectively (Van Cauwenbergh
etal. 2018). Whereas methods for stakeholder analysis (e.g., Reed 2008) are routinely
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Fig. 1 The Arnstein Ladder of citizen participation (Arnstein 1969)

used, it remains a matter of debate who to involve, when, and at what level (e.g.,
Godinez-Madrigal et al. 2019). As early as 1969, Sherry R. Arnstein developed a
ladder of citizen participation to describe the degree of citizen involvement in gover-
nance (Fig. 1). Comprised of eight rungs, the Arnstein Ladder describes increasing
degrees of citizen participation, from the lowest level of manipulation to the highest
level of citizen control.

The eight rungs are grouped in three types of relationships between authorities
and citizens. At the lowest level is non-participation, where citizens are manipu-
lated, “educated,” or “cured” by power holders (Arnstein 1969:2); the middle level is
tokenism, where a gesture toward participation is offered to citizens who are discour-
aged or precluded from requesting more participation or protesting; the highest level
is citizen power, in which citizens have an influential and equal say to that of authori-
ties. The Arnstein Ladder is the framework used in this chapter to evaluate the degree
of local participation and use of local knowledge in adaptive water management.
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5 Materials and Methods

The Niger Basin is the largest in West Africa and third largest in Africa. It covers an
area of 2.13 million km? and is home to over 130 million people in nine countries
in West and Central Africa: Benin, Burkina Faso, Cameroon, Chad, Ivory Coast,
Guinea, Mali, Niger, and Nigeria (Fig. 2).

Six of the nine basin countries are Least Developed Countries (LDCs) and seven
are among the 20 poorest countries in the world, with large income disparities in
the richer basin countries. The population of the basin is projected to double by
2050 while also getting richer, meaning the region could be required to increase
its food production by a factor of five (Akumaga and Tarhule 2018). Over 70% of
the population lives in areas where food security depends on unreliable rainfall and
highly variable inter-annual and intra-annual river flows.

The basin covers six agro-climatic zones and presents a cross-section of the
complex development challenges of West African societies (Ogilvie et al. 2010).
Climatic zones vary from hyper-arid to sub-equatorial; annual rainfall fluctuates
from over 4,000 mm in southern Nigeria/Cameroon to less than 400 mm (with no
rain in some years) on the edges of the Sahara Desert in northern Mali and Niger
(Ogilvie et al. 2010). Figure 3 shows the heterogenic distribution of annual precipi-
tation and mean temperature in the basin, posing specific and diversified challenges

LE BASSIN DU NIGER
THE NIGER RIVER BASIN

Fig.2 Niger Basin and member countries of the Niger Basin Authority (NBA) (source Niger Basin
Authority)
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Fig. 3 Average annual precipitation and mean temperature in the Niger Basin (source Aich 2015)

to the sustainable management of water resources. The IPCC has declared the Niger
Basin to be one of the most vulnerable regions to climate change in the world. Climate
change impacts on the water resources of riparian countries are expected by some to
exacerbate existing poverty and worsen inequality (Oyerinde et al. 2017).

Management and governance of water in the basin are overseen by the Niger Basin
Authority (NBA), with representation of member states and civil society at regional
and local levels, through National User Coordinations (NUCs). The Niger Basin is
an example of a complex adaptive system. Its vulnerability to climate change ranks
among the most in the world, with weak human and financial capacity and direct
dependence on water resources for livelihoods. Table 1 presents an analysis of the
Niger Basin as a Complex Adaptive System (CAS) (Fig. 4).

The first case study focuses on water governance at the Niger Basin scale to under-
stand the process of inclusion of civil society, including representatives of resource
users, in basin governance. It examines intended and actual levels of local partici-
pation and use of local knowledge as perceived by user organizations themselves.
The next two case studies illustrate local participation in two local dam projects, the
Kandadji Dam in Niger and the Fomi Dam in Guinea, both of which with regional
impact. These studies reveal some of the effects of the terms of water governance as
a result of varying degrees and forms of local participation (or lack thereof).

Analysis focuses on the structure of water governance in the Niger Basin, in
particular, on the extent of local participation and local knowledge. Outcomes are
then related to changes in vulnerability.

Analysis is based on' the following:

1. The history of the governance structure of the Niger Basin Authority (NBA),
with a focus on the creation and functioning of the National User Coordinations
(NUCs) of basin resources.

'More details in the Annex.
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Table 1 The Niger River Basin as a Complex Adaptive System (CAS) marred by vulnerability and
climate change Source adapted from de Savigny and Adams (2009). Niger Basin inputs from the

authors of the chapter

Characteristics of a CAS

Relevance in the Niger Basin

Self-organization: system dynamics arise
from the internal structure of the system

The Niger Basin’s multiple climatic zones,
significant percentage of arid and semi-arid
zones, and large ecosystems which directly
provide livelihoods for millions of people
(Inner Niger Delta), as well as its size and its
steeply growing population make it
particularly vulnerable to changes and impacts
of climate change

Constant changes: systems are constantly
adapting to internal and external stimuli, often
in a way that is unpredictable

Increasing water withdrawals, large dam
construction, intensifying agricultural
practices, and population pressures on land and
forests are all internal stimuli which are only
partly predictable and quantifiable, particularly
across national borders. Climate change,
migration, armed conflict, and geopolitical
dynamics (e.g., oil and food prices) are
external stimuli

Governed by feedback: systems are
controlled by feedback loops, moderating
behavior as elements “react and back react” on
one another

The Niger Basin is experiencing changes in
rainfall patterns, increasing soil erosion,
desertification and sedimentation, and changes
in ecosystems. These affect the choice of
human settlement, create conflict on hot spots
of resource availability and cross-border
migration to make up for changes in pressure
on resources

Non-linearity: relationships within a system
cannot be arranged along a simple input-output
model

A choice to increase water withdrawals for
irrigation as well as fertilizer use may well
increase agricultural productivity, but from
there to food security there is still a long way,
with trade, food prices, rainfall, and energy for
storage and transformation still playing an
important role. Climate conditions still play an
unpredictable role to determine the output of
the system

Tightly linked: high levels of connectivity
between and across systems: changes in one
sub-system affect others (negatively or
positively)

One significant example is the worsening
security and instability situation in the Sahel.
Itself a dimension of vulnerability, this
situation affects almost all aspects of human
and natural life

(continued)
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Characteristics of a CAS

Relevance in the Niger Basin

History dependence: effects may not be
evident immediately; short-term effects may be
insufficient to generate continued support for
an intervention

A reduction in the rate of deforestation can
have a positive long-term impact on limiting
soil erosion and sedimentation. But immediate
pressure for biomass and firewood most often
prevail, particularly for the poorest and most
vulnerable

Counter-intuitive: proven or effective
interventions in one setting fail to deliver when
transposed into a different context

Measures addressing conflict and instability
and strengthening climate-resilient
development sometimes have unintended
negative effects, deteriorating the security
situation even further. For example, in cases
such as communities in northern Mali, Niger,
and Chad at the edge of the Sahara Desert,
where desertification and radicalization are
perceived as going hand in hand. Efforts to
channel water to some of these communities,
to restore land and improve its productive use,
have in various cases resulted in conflict with
surrounding communities and other resource
users, such as herders and cattle breeders, often
belonging to different ethnic groups or
communities, who have attempted to benefit
from the improved infrastructure for their own
economic activities

Resistant to change: interventions may not
generate desired outcomes if the bottlenecks
and barriers are too entrenched

Attempts to change cooking practices for
moving away from traditional three-stone
fireplace cooking to efficient stoves for
reducing firewood consumption have often
failed due to resistance to change social
practices

2. Reports from workshops, consultations, and negotiations among governments
and mayors, village leaders, basin user representatives, elders, women’s groups,
and civil society organizations. The focus is on two processes of dam construction
and displacement of populations in order to analyze the modalities of involve-
ment of local populations, concerns about the use of local knowledge, and the
information needs of communities. The first wave of displacement occurred in
the Kandadji Dam and the concerns of local communities in the design and
preparation are examined in the context of the Fomi dam.

3. Workshop debates, recommendations, and interviews with representatives of
NUCGs, the NBA, and representatives of national governments of riparian

countries.

The question this chapter aims to answer is whether local knowledge can improve
the outcome of decisions for the complex system of water resource management
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Fig. 4 The Niger River Basin and the position of the Fomi Dam at the basin’s head and of the
Kandadji Dam in the mid-Niger. (source adapted from L. Corsini 2011)

under climate change, and thus reduce vulnerability? To answer this question, anal-
ysis of vulnerability and levels of involvement of stakeholders is used. The WEFE
approach mobilizes theories of complex adaptive systems and their governance;
referencing system boundaries and understanding; and stakeholders and their levels
of involvement, adaptation capacity, and vulnerability.

We analyze the current and past degree of local participation as called for in statutes
of the NBA as well as in the case of two specific major dam projects. A timeline of
important events for water management in the basin since the founding of the Niger
Basin Authority (NBA) provides intended levels of involvement and how these levels
materialized in practice. Using the Arnstein Ladder of citizen participation (Arnstein
1969), degree of involvement is plotted against intentions.

For purposes of this study, vulnerability is defined as changes in perceived adap-
tation capacity by water user groups and individuals themselves as described in
written assessments and reported in interviews. Finally, we identify institutional
(and other) challenges for adaptive governance and management for all stakeholders.
This approach enables a broad perspective of differences in system understanding,
and application of system boundaries at different levels of governance in relation to
participation and vulnerability.
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6 Results

6.1 Inclusion of Civil Society and User Groups in Basin
Governance of the Niger Basin Authority (Case Study 1)

Civil society involvement in water management in the Niger basin dates back to the
1980s, when the construction of large dams was increasingly met by resistance at the
local level. Local communities blocked work during the construction of dams such
as the Talo Dam on the Bani (a major tributary of the Niger). It took more than two
decades, however, for the role of civil society to be institutionalized. In 2005, the NBA
formally recognized the need to involve civil society in the governance of the basin,
and in 2006 civil society was officially recognized as a stakeholder and given a formal
platform in the National User Coordinations (NUCs) and, in 2007, its participation
mechanisms. The functioning of NUCs was reviewed in 2009, leading to a number
of adjustments and signing of new NUC Memoranda of Understanding in 2014.
This section focuses on the 2005-2014 period to compare the formal provisions for
stakeholder participation to its manifestation in reality in relation to capacity building
and vulnerability. The section relies heavily on the analysis conducted jointly by GIZ
and ABN (EdI 2017) on state of cooperation among the NBA Executive Secretariat,
civil society, and national focal structures.

The NBA (2010:3) defines the objectives of civil society in the NUCs as, “the
users of the natural resources of the basin [to] participate in various decision-making
stages: planning, program implementation, evaluation, etc.; and contribute, through
their actions as structured organizations, to the sustainable development of the basin
and in particular the actions of the Development Plan and Investment Plan which
may concern them.” On paper, this corresponds to a high level of participation (level
6 according to Arnstein 1969—Partnership). The scale of participation is defined by
the geographical extent of the NBA mandate, which is the entire river basin; the
type of stakeholders concentrates on main users. Users are considered to be a varied
but “structured” body of stakeholders, able to make decisions and implement actions
throughout the chain of water management activities. Peripheral reference is made of
investments and activities at a more local level, presumably touching specific groups
of users. The capacity required to participate beyond civil society participation objec-
tives in NUCs is high, including mobilization, participation, coordination, defining
interests, brokerage, planning, implementation, and evaluation. It also formalizes the
definition of users.

In 2009, following a series of false starts, the NBA launched a study on capacity
building and strengthening the involvement of civil society in the process of sustain-
able development of the Niger Basin. This study notes that the NUCs “operate timidly
and are not aware of their roles and their anchoring in the process” for sustainable
development of the Niger Basin. In addition, NUCs are reported to lack “an initial
financial allocation to support the installation and operation” and suffer from “the
absence of a formal commitment and effective involvement of Member States to
provide support for the establishment and operation of the NUCs” (Tchouplaou et al.
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2009:7). This reported lack of organizational, financial, and institutional capacity
(Tchouplaou et al. 2009; NBA 2010; Edl 2017) indicates potential vulnerability of
NUC:s to decisions that reflect the interests of other, more powerful stakeholders
(CRU-BN 2017; Edl 2017). This was confirmed at the NBA regional workshop on
“integration of the water-energy-food Nexus in the NBA Operational Plan 2016—
2024 in June 2018, where NUC representatives evaluated alongside representatives
of the water, energy, agriculture, and environment ministries their respective and
combined capacities to influence and implement decisions on uses of the basin’s
resources in each country’s portion and the basin as a whole. The NBA study even
notes ongoing debate about the identity of users, some of whom felt misrepresented
by the term “civil society.” The definition ultimately agreed upon is, “rural and urban
populations whose livelihoods depend on the exploitation of the natural resources of
the Niger basin” (Tchouplaou et al. 2009:4).

To improve the situation, the following interventions were proposed: “The setting
up of a technical assistance mission that provides technical and organizational
support/advice to the NUCs; the capacity building of the members of the NUCs
on accompaniment through adequate logistical means; organization of an informa-
tion and awareness campaign for users and civil society organizations on NBA,
Shared Vision and investment plans; support for capacity building; implementation
of income-generating activities” (Tchouplaou et al. 2009:19). These interventions
reflect the NBA’s drive and interest for users to support implementation of certain
projects, and also serves as motivation, at least indirectly, for some state entities
of the NBA member states. These interventions are however reported to have the
unintended and undesirable effects of making participation more passive (KPMG
2016).

Representatives of the NUCs, particularly those who participated in the creation of
the agreement following protests over the construction of dams, expressed in inter-
views their perception that, once users are seen as recipients of capacity building
and financial support, the nature of their relationship to public authority changes.
Involvement would be characterized by Arnstein’s levels 1-3, manipulation, to
therapy to informing, which are all highly passive. In addition, the definition of
“user” is limited to the identified representatives, who are allocated offices and a
budget, distancing them from their stakeholder base (interviews with members of
NUCs networks in Mali and Niger). Finally, the system focus remains on high-level,
basin-wide processes, mainly representing the view of NBA, failing to connect effec-
tively with lower level processes and system understanding (interviews with NUC
representatives in Chad, Ivory Coast, and Nigeria).

In 2014, new protocol agreements were signed among NUCs, the ministries
responsible for the NBA in each country and the NBA itself. The revised proto-
cols refine expectations for the involvement of users in the management of the Niger
Basin, to promote greater local involvement as advocated by scholars (e.g., Thomas
et al. 2005; Armitage 2005; Lebel 2013); formal institutions tend to welcome voices
of local interests (Agrawal 2010). But NUCs are effectively under the control of
the national focal structure of the relevant ministry, and made dependent on NBA
supervision and oversight. The objective of the new agreements of the NUCs are
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to “Promote and organize consultation between users of the national portion of the
basin; Contribute to the sustainable management of the natural resources of the Niger
Basin; Mobilize users at the national and regional levels for greater participation in
decision-making about the future of the basin; Promote the capacity building of users
of natural resources at local, national and regional levels.”

This language suggests a top-down approach, which threatens to significantly
reduce the agency of users compared to the objectives initially formulated in 2006
(interviews with NUC members in Niger and Guinea). System boundaries are limited
to the national portions of the basin, and participation modalities focus more on
mobilization than on planning, decision-making, and implementation (KPMG 2016;
CRU-BN 2017). The role of stakeholders—users themselves—remains a mostly
passive one, emphasizing the need to co-opt them to buy into schemes developed
at higher levels (interviews with CNU members in Guinea and Niger). The contri-
butions of users to actual decision-making are channeled through modalities devel-
oped and controlled by stakeholders and structures other than the local communities
themselves (Eau Vive 2006, 2007; Barry 2010). Local knowledge is thus marginal-
ized (interviews with NUCs representatives) and its impact on decision-making
is diluted. On the Arnstein ladder of participation, interviewees characterize their
involvement as 3 (informing), 4 (consultation), and 5 (placation), which make up
the second of three levels of “tokenism.” There was no consensus among intervie-
wees about the cause(s); some perceived the intention to marginalize by their NUCs
(e.g., NUC Nigeria) and others blame the limited capacities of user organizations
(NBA representatives).

In 2014, the NBA planned the “revitalization project of the partnership NBA-
Civil Society of the Niger basin“ for the period 2014-2016. The project aimed to
strengthen the NBA-civil society partnership through the implementation of the NBA
Investment Program. But the project was never launched due to lack of funding, with
NUC:s reporting “enormous difficulties due to the lack of funds as well as difficulties
in the implementation of the memorandum of understanding” (CRU-BN 2017). The
lack of financial resources is explained by non-payment of membership fees and
dues of the NUC members, in addition to the failure to regularly finance the effort
by the NBA and the member states. In addition, the NUCs report a consistent lack
of regular communication with the NBA national structures that formally supervise
them, as well as deficiencies in regular reporting and reaching consensus on annual
work plans (KPMG 2016; Edl 2017).

At present, NUCs are not actively involved in the preparation and implementation
of projects and programs. This makes them vulnerable to resource allocation deci-
sions made at other levels and without sufficient input from users. This is in spite of
policies to encourage greater stakeholder involvement and the sensitivity of technical
partners to these issues, e.g., ECOWAS Directive announcement of the construction
of large dams in West Africa, 2017; the Water Charter of the Niger Basin Authority,
2008); and coalitions such as the Network of Mayors on water infrastructures in
West Africa. Further examples of these challenges are provided in the following case
studies.
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6.2 Increased Vulnerability of Displaced Communities
at the Kandadji Dam (Case Study 2)

The Kandadji Program for Regenerating Ecosystems and Enhancing the Valley of
Niger (P/KRESMIN) is a priority sectoral program of Rural Development in Niger.
It is also one of the three dams of common regional interest identified in the NBA’s
Programme for Sustainable Development. The project is supported by multiple
donors and will lead to the displacement of at least 38,000 people. This section
documents the nexus impacts of displacement at the local level and uses the case to
reflect on the relation between nexus governance at the project level and vulnerability
of the communities involved.

A first displacement and resettlement operation to allow construction of the
dam affected 5,500 people in villages in the river bed. The NUC deployed several
information-gathering missions in Niger between 2013 and 2018, producing a wealth
of information and lessons learned on the participation of local communities in
decision-making around displacement and the project itself. These serve not only as
key learning points for subsequent and future waves of displacement and planning
in the Kandadji Dam Project, but also for the other major dam projects of common
regional interest in the Niger Basin, Fomi in Guinea, and Taoussa in Mali.

In terms of system understanding and system boundaries, the sensitivity of the
displacement operations means that the focus stays relatively local for all stake-
holders. However, the project is generally perceived as a national utility initiative
by the Nigerian authorities. The transboundary dimension is weak, an assessment
confirmed by the little participation of the NBA in the process, despite the clear
impacts beyond Niger.

The legal (inventory, compensation, land rights), cultural, and social (disruption
of social networks by the displacement) boundaries of the system are subjects of
misunderstanding and miscommunication and are identified by stakeholders as the
main obstacles to deeper local participation in decision-making around the project.
Populations underscored insufficiencies in three areas: preparation of the targeted
sites before displacement, low participation of populations to be displaced, and
unsatisfactory communication between project owners and impacted populations.

Whereas the project owner appears to have a very good understanding of the
stakeholders involved and the different interlocutors and representatives of the local
communities, serious shortcomings are noted in the level of involvement. Local
community representatives think of themselves as recipients of information, and
complain of the inconsistency and incompleteness of the information provided by
project authorities. This self-perception as passive participants in management and
communication places them, at best, at level 3 of the Arnstein Ladder (informing).
Overall, the community structures (committees) created for the projects are perceived
as dysfunctional (see reports in Annex). The capacity of local populations to partic-
ipate and influence the process proactively is limited, particularly in the domains of
legal rights and dealing with the unexpected. Both residential and agricultural land
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rights of displaced populations are identified by interviewees as weak. Clarity among
village leaders, elders, and women’s groups is necessary for equitable compensation.

These shortcomings have negative impacts for the communities on the ground.
Examples include the struggle by women for even minimal access to water following
displacement, and a reported increase in vulnerability for new home owners and
farmers. Villagers were given the choice between receiving new houses already
built, and receiving the value of their existing houses in cash to enable them to build
their own houses. Many villagers choose the latter, with the unintended consequence
in many cases of under-investment in new homes and therefore exposure of these
villagers to new risks. The capacity to plan and invest corresponds strongly to percep-
tions of risk, social pressures, risk aversion, and cultural influences. Village leaders
and mayors are most often highly aware of the tendencies of their constituents and,
in the opinion of NUC representatives in Niger, could have seen this coming. In their
opinion, discussing the relocation plan with village leaders in more detail would have
allowed village leaders to better explain the pros and cons of compensation options
for the villagers, leading to wiser and more sustainable choices, i.e., more villagers
choosing quality housing over financial compensation. Unexpected flooding of the
irrigated perimeter caused by abundant rainwater during the displacement period
compromised agricultural productivity for farmers.

These outcomes increase the vulnerability of local populations through damage
to their livelihoods as well as a lack of sufficient involvement of local communities
in the project. The reports of the NUCs also identify that the populations of certain
villages “live in fear; are very perplexed and pessimistic. Even the collaborators
closest to the project [management] are worried, having witnessed the experiences
of the first wave of displacement” (NUC Niger 2015—translated from French by the
authors of this chapter).

In the words of NUC members, “in view of the lessons of the first wave and the
number of people affected by the second wave, it should be emphasized that the
enormous second wave calls for a holistic and cross-sectoral participatory approach,
with close communication and strong involvement of the populations to be displaced
and institutional actors. The effective inventorying of goods is one of the essential
keys to the success of these operations” (NUC Niger 2015—translated from French
by the authors of this chapter).

6.3 Discrepancies in System Understanding Around the Fomi
Dam (Case Study 3)

Located in the Guinean Highlands, the Fomi Dam on the Niandan River is 39 km from
its confluence with the Niger River, and was already identified in 1940. The current
presidential administration of Guinea has made the project a political priority, with
knock-on political effects in Mali and the other basin countries, due to the magnitude
of the project and the downstream impacts. This section considers the objectives and
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potential impacts of the project at the local and regional levels and examines how its
(nexus) governance leads to changes in vulnerability.

At the national level, the first priority of the Fomi Dam Project is to provide local
households, markets, and the national mining industry with electricity. The significant
hydroelectric potential of 100 MW was the primary motivation for Guinean author-
ities to conceive the project. Furthermore, the water reservoir has the potential to
irrigate around 100,000 ha of agricultural land in Guinea, as well as to provide fishing
and fish-farming opportunities. The initiative would require, however, the displace-
ment of an estimated 45,000 people, which unsurprisingly is the main concern of
local rural stakeholders who have long been aware of the project and associated with
various activities around its preparation. Recently, a new site seems to have gained
preference among the project’s managers and contractors: 15 km upstream, where
the population to be displaced is estimated to be only about 5,000.

The potential impact of the project is not limited to Guinea. The project regained
some regional interest in 2014, notably with the call to re-evaluate the possible
environmental and social impacts and discuss its shared costs and benefits among
NBA countries.

The Fomi Dam Project is noted among basin-scale planning projects by the NBA
for its potential to regulate the Niger’s discharge beyond significant seasonal varia-
tions, along with two other dam projects (the Taoussa Dam in Mali and the Kandadji
Dam in Niger). In aregion that has a rainy season typically concentrated in a period of
only 3 months, the need to store water to optimize its use at the economic, social, and
environmental levels is significant. Regulating the discharge of Niger’s main water-
course would potentially allow expansion of irrigation and agricultural production,
thus improving the security and independence of food production in the region. The
NBA'’s Sustainable Development Action Plan (in French Plan d’ Action de Développe-
ment Durable) (Niger Basin Authority, 2008) estimates, for example, that the Fomi
Dam could provide for the development of about 10,000 ha that could be developed
as far away as the country of Niger. Discharge control throughout the year would
also allow for improved navigation and regional commerce to be developed on the
river.

The dam project has been validated by all stakeholders, including basin users. But
the magnitude of the basin and of the number of communities affected mean that any
proper consultation is ambitious and extremely costly. On a political and regional
integration level, the project falls under the mandate of the NBA, but raises important
questions for all impacted riparian countries—for example, who would determine
policy for water retention and release, and the general regime functioning of the dam.
There are many stakeholders associated with the project and they span a variety of
geographies, including local, national, and basin/regional. In the recent consideration
of social and economic impacts of the dam, certain stakeholders have felt consistently
alienated, particularly when focus is on local impacts to the exclusion of regional
stakeholders (interviews with stakeholders in Mali and Niger). Mali and Guinea
have established a joint inter-ministerial consultation group; nonetheless, Mali has
complained about not having access to the most up-to-date information about the
planning of the dam (36th Ordinary Session of the NBA Council of Ministers 2018).
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The position of the dam “en téte de bassin” (at the head of the basin) is particu-
larly delicate, and raises questions about the nature of its impacts and the capacities
required to adapt locally and regionally. Economically and socially, changes in the
river’s regime and discharge would demand big changes in agricultural and economic
practices. Artificial control of the river’s natural regime would entail a change in the
relationship between the river and the ecosystems it sustains through seasonal fluctu-
ations (Zwarts et al. 2005). It would also directly impact human activity, depending
on the natural resources of each ecosystem, for example, fishing and rice farming,
which depend on the seasonal flooding of certain areas of the basin. Furthermore,
redirecting the main purpose of the dam from hydropower to river discharge regu-
lation would have a significant influence on financial calculations of the economic
viability of the project (NBA internal document 2018). This means, for example,
that farmers, fishermen, and herders in the Inner Delta would realize impacts. While
some organizations (e.g., Wetlands International and the International Union for the
Conservation of Nature) regularly attempt to voice concerns, the inhabitants of the
Inner Delta are only vaguely aware of the projected impacts of the dam and its impli-
cations for their economic activity. A comprehensive understanding of the project’s
impacts is complex for inhabitants close to the project location as well (interviews
with representatives of Wetlands International and NUC Guinea). Participants in
workshops with local community stakeholder representatives in Guinea, particularly
those who are likely to be affected by displacement plans, raise concerns and ques-
tions (CRU-BN 2017) that indicate insufficient understanding of the dynamics of
such a project, including individual and group rights, the expected benefits of the
dam as well as the risks and changes it imposes on different groups.

The NUC in Guinea is considered an honest information broker and a trustworthy
moderator of relationships between the local communities and national authorities
(interview with member of NUC Guinea). Mayors and village leaders participate
regularly in meetings and workshops, and their point of view is integrated in discus-
sions and group exercises. But highly varying capacities to access and use tech-
nology, communicate effectively, and advocate for strategies mean that these popu-
lations have achieved consultation and, at best, placation (levels 4 and 5 according
to Arnstein 1969). An illustration of this comes from the workshop on the kick-
off of the dam’s social and environmental impact updated study in 2017, at which
contracted consultants had access to the full list of participants and a ranking of the
issues that were most sensitive for their communities. The workshop was intended
to demonstrate the complexity of the project to stakeholders, and only minimally
affected the consultant’s plans for the study (AECOM workshop report, September
2017; authors’ observation at the workshop). Moreover (interview with NUC Guinea;
report of the 27th Ordinary Session of the NBA Council of Ministers 2018), issues
of displacement had not been communicated in detail to villagers, and many very
basic questions around management and governance of the displacement processes
were not addressed.

Open questions around the Fomi Dam make it difficult to predict its impact on
vulnerability to climate change in the region. In view of the potential impact and the
great number of stakeholders at varying levels of governance, involvement of local
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populations to prepare adaptation strategies for socio-economic change as a result
of the dam is important.

7 Discussion

Results show the factors influencing levels of involvement of local knowledge and
its relation to nexus governance. Issues of scale, system understanding, and barriers
to inclusive nexus governance are identified across the case studies.

The reported lack of organizational, financial, and institutional capacity of
National User Coordinations (NUCs) signals the potential vulnerability of the NUCs
to the interests of other, more powerful, stakeholders. The three case studies confirm
that involving local knowledge has the potential to improve multisectoral nexus
governance and reduce vulnerability. This is shown in the case of the NUC in Guinea,
which established itself as a trusted knowledge broker and led to a potential new loca-
tion of the Fomi Dam that would significantly reduce forced displacement. Involve-
ment of local knowledge also accommodates sensitivities that may not be accounted
for in scientific analysis: cultural considerations, relationships between and within
groups, social capital, and preferred modes of communication and of social learning.
Involvement of local stakeholders increases ownership of the project, as was the
case, with some significant positive impacts on project implementation, in Kandadji
(capacity building, involving women groups, etc.). Conversely, vulnerability can
increase when local knowledge structures are not involved, as was the case in giving
villagers individual choice on housing compensation.

On the Arnstein Ladder of participation, relevant rungs identified by interviewees
range consistently from 3 (informing) to 4 (consultation) to 5 (placation), repre-
senting the second of three levels of the ladder—tokenism. This generally corre-
sponds to a feeling of increased vulnerability, mostly caused by the lack of control
of local stakeholders. This has negative implications for decision-making and trust
among governing authorities.

It could be argued that the increases in vulnerability in the short term are necessary
evils in order to realize the long-term benefits of the completed dam projects. Dams
designed at basin level are intended to result in return at a large scale, something that
is difficult if not impossible for local communities to achieve. But it is also the case
that displacement occurs at a very advanced phase of dam project implementation,
and co-design of resource management could start from a much earlier stage of
planning to include populations in the analyses, such as alternatives to the dam. This
would mean initiating a partnership with local communities early and at different
scales, because resource use and allocation apply at minimum to a national scale,
and often a multinational scale.

Our analysis confirms that formalization helps to mainstream local knowledge
into multisectoral water management processes. Once NUCs are officially estab-
lished, they participate regularly in statutory meetings and have an official mandate
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to influence processes. They learn the “rules of the game” and build historical knowl-
edge of the institutions with which they negotiate. On the downside, formalization
of NUCs may result in introducing some rigidity to the system, in turn leading to
a loss of depth of the stakeholder base. This is because representatives of the users
in some cases lose a direct link to their base (farmers, fishermen, energy users and
producers, cattle breeders), preferring to turn to other entities, particularly for finan-
cial support, which naturally influences their priorities. The establishment of official
relationships between the users and public institutions, while legitimizing the NUCs
and facilitating access to information and contact with project designers, owners,
and implementers, also makes users more dependent on the state and other official
bodies, such as the NBA.

With regard to involvement of local knowledge in water management at different
levels, we note significant shortcomings in involving local communities meaning-
fully across the project spectrum. There are also barriers to an effective partnership
among government/public institutions and users: inequality in financial capacities
and leverage, different professional networks and legitimacy, and issues of percep-
tion and semantics (e.g., “civil society” and its connotations). The lack of exten-
sive information exchange to reach a shared understanding of the boundaries of the
system excludes or undervalues some stakeholders, and by extension the management
outcomes for those stakeholder groups.

We also find some evidence of the value of increasing the stakeholder base in
governance processes. While complexity can be daunting, our analysis confirms
that polycentrism in governance reduces vulnerability and improves outcomes. The
obstacles to maximizing the potential of polycentrism lie in the lack of established
mechanisms and fora for an effective information exchange, in the overlapping and
conflicting interests of different information brokers which can contradict each other,
and in a loss of clarity and trust, particularly by those stakeholders which are less
equipped in terms of capacities and analytical tools (often the users themselves).
Effective information exchange is crucial to overcome different understandings of
the system and ensure a more holistic view of project impacts.

Observations from the three case studies confirm that institutions with different
mandates tend to frame the system differently, leading to a divergence of under-
standings (Boelens et al. 2016). The NBA predominantly looks at the basin in its
entirety, while users (such as women, young people, pastoralists, fishermen, farmers)
have the tendency to understand the system around boundaries and cleavages that
bear on their interests. In general, stakeholder groups present a better understanding
of aspects of the system that are closest to them (Van Cauwenbergh et al. 2018).
This is illustrated by the deep awareness of the displaced populations of Kandadji
of the rights they have lost, and the introduction of irrigated perimeters. Similarly,
inhabitants of the Inner Niger Delta may well not yet grasp the potential impact
of the distant upstream Fomi Dam on their livelihoods. Governance and system
dynamics are directly influenced by who is interpreting the system, even within the
same stakeholder group (Reed 2008). This has an impact on individual capacity to
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participate; we also observed that the demographics of the spokespersons and repre-
sentatives (e.g., age, gender, social capital, socio-cultural identity, and interests) also
influences the type of knowledge being communicated.

At the group level, management outcomes are determined by the capacity to
organize, to make decisions internally, to build partnerships, and to negotiate. This
is particularly true for local groups which find themselves facing national and inter-
national institutions which are often the official owners and/or promoters of projects
such as multi-purpose dams (Boelens et al. 2016). Also important is the arbiter of
knowledge exchange between groups, who understands the system differently and
uses different vocabularies to describe it (Berkes 2000; Thomas et al. 2005; Agrawal
2010).

Vulnerability is perceived in concrete terms by local stakeholders. Displaced popu-
lations reported difficulty in accessing drinking water after displacement, which
mainly affected women. In addition, due to concurrent climatic conditions, unex-
pected floods and dry spells in Kandadji directly impacted food availability for the
populations displaced from their farmland. In an area that increasingly experiences
food insecurity, in part due to climate change, it is all the more important to put
safeguards in place to ensure that food needs are met; this effects the trust of the
population in the authorities managing the dam project.

The result of the overall under-inclusion of local knowledge is a potential and,
in the case of Kandadji, established increase in vulnerability. This vulnerability is
directly related to the underdeveloped potential of capacity across stakeholders at
different levels. This dynamic can be most effectively addressed, we believe, through
more autonomous organization and agency of civil society, instead of using a top-
down approach driven by central governments. There is potentially a significant role
for donors and technical cooperation partners in accompanying local stakeholders,
while keeping in mind the risks of over-formalization and of changing the nature of
the coordination-type institutions themselves. There may be a research gap here to
be filled—how best to support civil society while allowing it to maintain its status as
independent representatives of under-represented, and often vulnerable, groups.

The cases presented confirm the complexity involved in the multisectoral, nexus
management of water resources in contexts of vulnerability, limited capacities, and
highly different scales and stakeholders. Capacities remain the main obstacle to
deeper proactive participation of users to higher level decision-making. Indeed, mobi-
lizing constituencies, obtaining financing, managing transport, formulating interests,
pooling resources, and organizing collective action are capacity-intensive activities.
But these are exactly the activities that translate into adaptation capacities and reduce
vulnerability to climate change and unsustainable management of natural resources
(Walker et al. 2004; Agrawal 2010; Lebel 2013).
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8 Conclusions

These case studies set out to test the claim that more holistic approaches to nexus
water management, including local knowledge and ensuring local participation,
lead to reduced climate change vulnerability and greater capacity for adaptation,
particularly for natural resource-based societies.

Based on theories of complex adaptive systems, interventions in the West African
Niger River Basin were analyzed for implications on the nexus structure across
different levels, depth of participation, use of local knowledge, and the existing gover-
nance system. The recent (2006-2018) inclusion of civil society and user associations
in the governance of the Niger Basin Authority was the first such intervention. The
second study, in the Kandadji Dam in Niger, where several villages were displaced
in the period 2013-2018, lessons learned from this experience are used to analyze
the effect of local participation on (intermediate) project outcomes in the short to
medium term. The third is the case of the Fomi Dam in Guinea, scheduled to start
construction in the coming months; data from stakeholder meetings examines the
level of local involvement and how it bears on decisions and outcomes.

Generally, these case studies indicate the importance of involving local stake-
holders. This often translates into ambitious strategies and aspirational goals for
a partnership-type involvement of local knowledge. The reality, however, is that
involvement falls significantly short of goals; consultation and informing are the
norm, often with complaints from local stakeholders that information is partial,
inconsistent, and difficult to digest. In these cases, a lower level of involvement
does appear to impact management outcomes negatively.

Polycentrism of decision-making and governance is seen as an approach that
facilitates management outcomes. Formalization of polycentric governance struc-
tures appears to improve outcomes, albeit with a risk of increasing the rigidity of the
system to the point of undermining continuous learning and adaptation. Given the
largely unpredictable nature of climate change, designing management systems that
anticipate the need to adapt and learn seems key and should be given more attention.

Institutions with different mandates tend to frame and understand the system
differently, and the weakness of information exchange to reach a shared under-
standing of system boundaries excludes or undervalues some stakeholders, and thus
damages the outcomes for those stakeholder groups. The cases analyzed indicate
that inclusion of local knowledge in the management of natural resources can help
reduce vulnerability to climate change. In particular, for projects such as dams, which
profoundly alter the lives of entire villages in a short period of time, greater integra-
tion of local knowledge can soften the severity of vulnerability. However, assessment
(both before and after governance initiatives) needs to be improved to understand the
relationship among stakeholder involvement, management outcomes, and resulting
vulnerability.

Future research must examine which types of local knowledge are most crucial to
the management of water and land resources in vulnerable complex adaptive systems,
and look into the capacities necessary and the stakeholders best placed to collect
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and deliver such knowledge in governance and decision-making. This would also
allow stakeholders to identify obstacles to greater involvement of local knowledge
and design interventions and capacity development to support greater integration.
Research must also contribute to maximizing efficiency through local knowledge,
which would provide clear guidance to project developers and national governments
and validate the allocation of resources required to create deeper partnerships with
owners and brokers of local knowledge.
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Annex—Data for Analysis

1. Rapport De Synthese De La Visite D’echange D’experiences Des Delegations
De La Societe Civile De Fomi (Guinee), De Kandadji (Niger) Et De Taoussa
(Mali) A Selingue Au Mali Du 25 Au 27 Mars 2010

2. Capitalisation Des Expériences Du Processus De Déplacement Et Réinstallation
Des Populations De La Zone Des Barrages De Kaleta Et Souapiti, Préfecture
De Dubréka

3. Troisieme Rencontre Du Cadre De Concertation Des Maires Autour Des Grands
Barrages Dans Les Bassins Hydrographiques En Afrique De L’ouest Et Du
Centre

4. Rapport De L atelier De Restitution Suite A La Visite D’echange D’experiences
Tenue A Selingue Entre Les Populations Riveraines Des Barrages De Fomi
(Guinee) Et Selingue (Mali)

5. Atelier De Restitution Du Voyage D’etude Des Acteurs Du Projet De Barrage
De Fomi (Kouroussa) Sur Le Site Du Barrage De Garafiri (Kindia)

6. Rapport De La Visite D’echange D’experiences Entre Les Futures Populations
Affectees Par La Realisation Du Projet De Barrage De Fomi En Guinee Et Les
Populations Du Barrage De Selingue Au Mali.

7. Concertation Avec Les Populations Affectees Pour Le Suivi De La Mise En
Ocuvre Des Aspects Sociaux Des Pges/Pr/Pdl Du P/Kresmin

8. Voyage D’etude Des Acteurs Du Projet De Barrage De Fomi (Kouroussa) Sur
Le Site Du Barrage De Garafiri (Kindia)

9. Débat télévisé: https://www.gwiwestafrica.org/fr/kandadji-reinstallation-des-
populations-quelle-lecons-tirees

10. Documentaire Kandadji: https://www.gwiwestafrica.org/fr/kandadji-compen
sation-des-terres-agricoles-quelles-lecons-capitaliser-debat-canal3-niger

11. Focus Fomi a I’ Assemblée Nationale de la Guinée: http://www.crubn.org/vid
eos/la-cru-bn-a-l-assemblee-nationale-du-mali.html

12. Rapport de I'atelier d’information sur le Barrage de Kandadji, CNU Niger,
Novembre 2018


https://www.gwiwestafrica.org/fr/kandadji-reinstallation-des-populations-quelle-lecons-tirees
https://www.gwiwestafrica.org/fr/kandadji-compensation-des-terres-agricoles-quelles-lecons-capitaliser-debat-canal3-niger
http://www.crubn.org/videos/la-cru-bn-a-l-assemblee-nationale-du-mali.html
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13. Synthese Du Premier Atelier Regional De Dialogue Nexus Eau-Energie-
Securite Alimentaire-Environnement Dans Le Bassin Du Niger

14. Dialogue Nexus dans le bassin du fleuve Niger : intégration du Nexus eau-
alimentation-énergie dans le Plan Opérationnel de I’ABN, Rapport sommaire
de I’ Atelier régionale de I’ABN de Juin 19-20 2018

15. Edl, M., 2017. Processus d’établissement et état de lieux de la coopération entre
le Secrétariat Exécutif, les Structures Focales Nationales et les Coordinations
des Usagers/Usageres. GIZ/ABN, Niamey

(ITSELF BASED ON THE FOLLOWING PRIMARY SOURCES)

L.

IL.

III.

Iv.

VL

VIL

VIIL

IX.

Autorité du Bassin du Niger, février 2008 : Processus de la Vision Partagée.
Programme d’Investissement du plan d’action de développement durable
du bassin du Niger. Synthese.

Autorité du Bassin du Niger, mars 2010 : Rapport de synthése de
I’atelier de validation de 1’étude sur le renforcement des capacités et la
consolidation de I’implication de la société civile dans le processus de
développement durable du Bassin du Niger pour la période 2009-2010.
Autorité du Bassin du Niger, juillet 2011 : TDRs relatifs a 1’organisation
des ateliers nationaux pour le renforcement des capacités des Structures
Focales Nationales sur la connaissance des objectifs et résultats poursuivis
par I’ABN dans les états membres (2001 a 2013).

Autorité du Bassin du Niger, mars 2012 : Proposition des TDR relatifs a
la mission de la Commission de réflexion interne de I’ABN par rapport
aux Structures Focales Nationales et a 1a Société Civile.

Autorité du Bassin du Niger (a), 2013: Rapport final. Atelier national de
renforcement des capacités de la structure focale nationale (SFN)-ABN
Bénin (Cotonou du 25 au 27 mars 2013).

Autorité du Bassin du Niger (b), 2013: Rapport de synthese de 1’atelier
régional de concertation des structures focales nationales de I’ABN.
Abidjan (Ivory Coast), du 23 au 24 septembre 2013.

Autorité du Bassin du Niger, novembre 2014: Rapport du Comité ABN
de réflexion sur la dynamisation des Structures Focales Nationales dans
les pays membres.

Autorité du Bassin du Niger, septembre 2015: Compte rendu de la
rencontre du Secrétaire Exécutif (SE) de I’ Autorité du Bassin du Niger
(ABN) avec les Coordinateurs des Structures Focales Nationales (SFN)
des Etats membres.

Autorité du Bassin du Niger, Eau Vive, novembre 2007: Offre tech-
nique et financier pour mission d’appui a la participation efficace des
usagers de 1’eau au processus de la vision partagée. Organisation et réal-
isation d’ateliers nationaux dans 5 pays de I’ABN (Bénin, Burkina Faso,
Cameroun, Niger et Nigeria).

Barry, B. (a), Autorité du Bassin du Niger, 2008: Rapport de mission au
Bénin.
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XL

XIL

XIIIL

XIV.

XV.

XVL

XVIL

XVIIL

XIX.

XX.

XXI.

XXIIL

XXTII.

XXIV.

XXV.

Barry, B. (b), Autorité du Bassin du Niger, 2008: Rapport de mission au
Guinée.

Barry, B. (c), Autorité du Bassin du Niger, 2008: Rapport de mission au
Niger.

Barry, B. (d), Autorité du Bassin du Niger, 2008: Rapport de mission au
Nigeria.

Barry, B., Autorité du Bassin du Niger, 2010: Rapport d’activités 2010 du
Chargé des SFN et la Société Civile.

Barry, B. Autorité du Bassin du Niger, 2012: Présentation de la mission,
la vision, 1’état du partenariat avec la société civile du Bassin du Niger.
Barry, B., Autorité du Bassin du Niger, 2013: Résultat de la réflexion
interne du Secrétariat Exécutif sur les SFN-ABN.

Barry, B., Autorité du Bassin du Niger, janvier 2015: Rapport de passation
de service du chargé du suivi des structures focales nationales (SFN) et
d’implication de la Société Civile dans la GIRE au 31/12/2014.
CRU-BN, avril 2016: Dispositif pouvant améliorer la communication
et 'information au sein des coordinations nationales des usagers des
ressources naturelles du bassin du Niger.

CRU-BN, janvier 2017: Bilan technique et financier du fonctionnement
de la CRU-BN.

Diarra, A. T., Autorité du Bassin du Niger, ACDI, mars 2006: Processus de
vision partagée. Participation de la société civile. Rapport de synthese des
études nationales d’identification et de caractérisation des acteurs usagers
de I’eau en vue de leur implication et participation au processus de la
vision partagée. Théme: Barrages.

Eau Vive et Autorité du Bassin du Niger, juin 2006: 1ére Forum Régional
des Acteurs Usagers de 1’eau du bassin du fleuve Niger (FOREAU). Les
23, 24 et 25 février 2006. Fada-Ngourma. Burkina Faso.

Fraval, P., Autorité du Bassin du Niger, octobre 2008: Rapport de I’ atelier
de concertation entre le Secrétariat Exécutif et les Structures Focales
Nationales de I’ Autorité du Bassin du Niger. Conakry, les 30 et 31 octobre
2008.

KPMG, Autorité du Bassin du Niger, Mai 2016: Audit organisationnel et
institutionnel de I’ABN. Rapport modifié suite a 1’atelier clinique.
République du Niger, Ministere de I’Hydraulique et de I’environnement
secrétariat exécutif, Direction Générale de 1’Hydraulique, Direction des
Ressources en Eau. Structure Focale Nationale, Autorité du Bassin du
Niger, décembre 2011: Rapport de I’atelier national de renforcement des
capacités de la structure focale nationale de 1’ Autorité du Bassin du Niger.
Tillabéri du 01 au 03 décembre 2011.

Senes, Autorité du Bassin du Niger, AFD, ACDI, juin 2006: Etude de
mise en place des Structures Focales Nationales. Rapport Final Phase —I.
Référentiel des fonctions identiques pour les neuf états membres a remplir
par les structures focales nationales.



484 L. Ferrini et al.

XXVI.  Senes, Autorité du Bassin du Niger, AFD, ACDI, juin 2007: Etude de mise
en place des Structures Focales Nationales (SFN) de 1’ Autorité du Bassin
du Niger (ABN). Rapport Finale Phase-I1.

XXVII. Tchouplaou (a), Autorit¢é du Bassin du Niger, AFD, GTZ, Union
Européenne, Septembre 2009: Etude sur le renforcement des capacités
et la consolidation de I’implication de la société civile dans processus de
développement durable du Bassin du Niger pour la période 2009-2012.
Rapport diagnostic. Compte rendu des rencontres nationales participatives
(période : juillet-aotit 2009).

XXVIIL. Tchouplaou (b), Autorit¢ du Bassin du Niger, AFD, GTZ, Union
Européenne, novembre 2009 : Etude sur des capacités et la consolida-
tion de I'implication de la société civile dans processus de développement
durable du Bassin du Niger pour la période 2009-2012. Document de
programme. Version provisoire.

XXIX. Tchouplaou, Autorité du Bassin du Niger, AFD, GTZ, Union Européenne,
mai 2010 : Etude sur les capacités et la consolidation de I’'implication de
la société civile dans le processus de développement durable du Bassin du
Niger

References

Swanson RC, Cattaneo A, Bradley E, Chunharas S, Atun R, Abbas, KM, Best A (2012). Rethinking
health systems strengthening: key systems thinking tools and strategies for transformational
change. Health Policy Plan 27(4), iv54-iv61

Adger NW (2003) Social capital, collective action, and adaptation to climate change, economic
geography; Oct 79(4). Adger NW et al (2013) Cultural dimensions of climate change impacts
and adaptation. Nat Clim Change 3, February

Agrawal A (2010) Local institutions and adaptation to climate change. In: Mearns R, Norton A
(eds) Social dimensions of climate change, equity and vulnerability in a warming world, new
frontiers of social policy. World Bank, pp 173-197

Aich V (2015) Floods in the Niger River Basin in the face of global change—analysis, attribution and
projections. Doctoral dissertation, Math-ematisch-Naturwissenschaftlichen Fakultit, Universitét
Potsdam

Akumaga U, Tarhule A (2018) Projected changes in intra-season rainfall characteristics in the Niger
River Basin, West Africa. Atmosphere 9:497

Alexander C, Bynum N, Johnson E, King U, Mustonen T, Neofotis P, Oettlé N, Rosenzweig C,
Sakakibara C, Shadrin V, Vicarelli M, Waterhouse J, Weeks B (2011) Linking indigenous and
scientific knowledge of climate change. BioScience 61(6):477-484. https://doi.org/10.1525/bio.
2011.61.6.10

Armitage D (2005) Adaptive capacity and community-based natural resource management. Environ
Manage 35(6):703-715

Arnold RD, Wade JP (2015) A definition of systems thinking: a systems approach. Proc Comput
Sci 44:669-678

Arnstein SR (1969) A ladder of citizen participation. ] Amer Plan Assoc 35(4):216-224

Barry B (2010) Rapport d’activités 2010 du Chargé des SEN et la Société Civile. Autorité du Bassin
du Niger, Niamey


https://doi.org/10.1525/bio.2011.61.6.10

20 Does the Use of Local Knowledge in Complex Systems ... 485

Berkes F et al (2000) Rediscovery of traditional ecological knowledge as adaptive management.
Ecol Appl 10(5):1251-1260

Boelens R, Hoogesteger J, Swyngedouw E, Vos J, Wester P (2016) Hydrosocial territories: a political
ecology perspective. Water Int 41(1):1-14. https://doi.org/10.1080/02508060.2016.1134898

Brincat S (ed) (2017) Dialectics in world politics. Routledge

Brouwer F et al (2018) Commentary To SEI Report “Where is the added value? a review of the
water-energy-food nexus literature’, SIMANEXUS Project. www.sim4nexus.eu. Accessed 1 Nov
2018

Byg A, Salick J (2009) Local perspectives on a global phenomenon—Climate change in Eastern
Tibetan villages. Global Environ Change 19:156-166, Elsevier

Cairns R, Krzywoszynska A (2016) Environ Sci Policy 64:164—-170

Chapagain BK, Subedi R, Paudel NS (2009) Exploring local knowledge of climate change: some
reflections. J Forest Livelihood 8(1), February

CNU-Niger (2015) Concertation Avec Les Populations Affectees Pour Le Suivi De La Mise En
Oeuvre Des Aspects Sociaux Des Pges/Pr/Pdl Du P/Kresmin, Niamey, Niger

Corsini L (2011) L’équilibre du fleuve du Niger perturbe par les « pécheurs de
sable » , Carte du Bassin du Niger presented in IRD Fiches d’actualité scien-
tifique 376. https://www.ird.fr/la-mediatheque/fiches-d-actualite-scientifique/376-1-equilibre-du-
fleuve-niger-perturbe-par-les-pecheurs-de-sable, Accessed 8 Decemeber 2018

Cuevas S (2011) Climate change, vulnerability, and risk linkages. Int J Climate Change Strat Manag
3:29-60. https://doi.org/10.1108/17568691111107934

Cundill G (2010) Monitoring social learning processes in adaptive comanagement: three case studies
from South Africa. Ecol Soc 15(3):28

De Groot RS, Wilson MA, Boumans RRJ (2002) A typology for the classification, description and
valuation of ecosystem functions, goods and services. Ecol Econ 31(3):393-408

De Savigny D, Adam T (eds) (2009) Systems thinking for health systems strengthening. World
Health Organization

Eau Vive (2006) leére Forum Régional des Acteurs Usagers de 1’eau du bassin du fleuve Niger
(FOREAU). Les 23, 24 et 25 février 2006. Fada-Ngourma. Burkina Faso

Eau Vive (2007) Offre technique et financier pour mission d’appui a la participation efficace des
usagers de I’eau au processus de la vision partagée. Organisation et réalisation d’ateliers nationaux
dans 5 pays de I’ABN (Bénin, Burkina Faso, Cameroun, Niger et Nigeria). Niamey, Niger

Edl M (2017) Processus d’établissement et état de lieux de la coopération entre le Secrétariat
Exécutif, les Structures Focales Nationales et les Coordinations des Usagers/Usageres. GIZ/NBA,
Niamey

Fabricius C, Cundill G (2014) Learning in adaptive management: insights from published practice.
Ecol Soc 19(1):29. https://doi.org/10.5751/ES-06263-190129

Godinez-Madrigal J, Van der Zaag P, Van Cauwenbergh N (2019) Production of competing water
knowledge in the face of water crises. Revisiting the IWRM success story of the Lerma-Chapala
basin, Mexico. Geoforum 103:3-15. https://doi.org/10.1016/j.geoforum.2019.02.002

Hoff H (2011) Background paper for the Bonn 2011 Nexus Conference: The water, energy and food
security nexus. Stockholm Environment Institute, Stockholm

Ison R, Roling N, Watson D (2007) Challenges to science and society in the sustainable management
and use of water: investigating the role of social learning. Environ Sci Policy 10(6):499-511

CRU-BN, janvier 2017 : Bilan technique et financier du fonctionnement de la CRU-BN. Bamako

Johnson BL (1999) The role of adaptive management as an operational approach for resource
management agencies. Conser Ecol 3(2):8. http://www.consecol.org/vol3/iss2/art8/

Kim DH (1999) Introduction to systems thinking, vol 16. Pegasus Communications, Waltham, MA

KPMG (2016) Audit organisationnel et institutionnel de I’ABN. Rapport modifié suite a I’atelier
clinique

Kurian M, Ardakanian R (eds) (2015) Governing the Nexus: water, soil and waste resources
considering global change. Springer International Publishing, Switzerland


https://doi.org/10.1080/02508060.2016.1134898
http://www.sim4nexus.eu
https://www.ird.fr/la-mediatheque/fiches-d-actualite-scientifique/376-l-equilibre-du-fleuve-niger-perturbe-par-les-pecheurs-de-sable
https://doi.org/10.1108/17568691111107934
https://doi.org/10.5751/ES-06263-190129
https://doi.org/10.1016/j.geoforum.2019.02.002
http://www.consecol.org/vol3/iss2/art8/

486 L. Ferrini et al.

Lebel L (2013) Mitig Adapt Strat Glob Change 18:1057. https://doi.org/10.1007/s11027-012-
9407-1

Maxim L, Spangenberg JH (2006) Bridging the gap between two analytical frameworks. In: Paper
presented at the Ninth Biennial conference of the international society for ecological economics
“ecological sustainability and human well-being”, 15—18 Dec 2006, New Delhi, India

Meadows DH (2008) Thinking in systems. Chelsea Green Publishing, White River Junction, VT,
pp 77-78

Medema W, MclIntosh BS, Jeffrey PJ (2008) From premise to practice: a critical assessment of
integrated water resources management and adaptive management approaches in the water sector.
Ecol Soc 13(2):29

Midgley G (2004) Systems thinking for the 21st century. Int J Knowl Syst Sci 1(1):63-69

Midgley G (2008) Systems thinking, complexity and the philosophy of science. Emerg Complex
Organ 10(4):55-73

Niger Basin Authority (2008) Plan d’ Action de Développement Durable du bassin du Niger

Niger Basin Authority (2008b) Charte de ’Eau du bassin du Niger. Cogent Food Agricul
3(1):1363340

Niger Basin Authority (2010) Rapport de syntheése de I’ atelier de validation de 1’étude sur le renforce-
ment des capacités et la consolidation de I’implication de la société civile dans le processus de
développement durable du Bassin du Niger pour la période 2009-2010. Niamey

Nyong A, Adesina F, Elasha BO (2007) The value of indigenous knowledge in climate change
mitigation and adaptation strategies in the African Sahel. Mitig Adapt Strat Glob Change 12:787—
797

Ogilvie A, Mahé G, Ward S, Lemoalle J, Morand P, Barbier B, Diop T, Caron A, Namarra K,
Lukasiewicz A, Paturel JE, Liénou G, Clanet JC (2010) Water, agriculture and poverty in the
Niger River basin. Water Int 35(5):594-622

Oyerinde TO, Fademi 10, Denton OA (2017) Modeling runoff with satellite-based rainfall estimates
in the Niger basin

Pahl-Wostl C, Lebel L, Knieper C, Nikitina E (2012) From applying panaceas to mastering
complexity: Toward adaptive water governance in river basins. Environ Sci Policy 23:24-34

Podschun, S (2017) Understanding social-ecological systems under climate change—Exploring the
ecosystem service concept towards an integrated vulnerability assessment

Ratner BD, Meinzen-Dick R, Hellin J, Mapedza E, Unruh J, Veening W, Haglund E, May C, Bruch
C (2017). Addressing conflict through collective action in natural resource management. Int J
Commons 11(2):87-906. http://dx.doi.org/10.18352/ijc.768

Raymond CM, Fazey I, Reed MS, Stringer LC, Robinson GM, Evely AC (2010) Integrating local
and scientific knowledge for environmental management. J Environ Manage 91:1766-1777

Reed MS (2008) Stakeholder participation for environmental management: a literature review. Biol
Cons 141:2417-2431. https://doi.org/10.1016/j.biocon.2008.07.014

Tchouplaou, Autorité du Bassin du Niger, AFD, GTZ, Union Européenne (2009) Etude sur le
renforcement des capacités et la consolidation de I’implication de la société civile dans processus
de développement durable du Bassin du Niger pour la période 2009-2012. Rapport diagnostic.
Compte rendu des rencontres nationales participatives (période : juillet-aotit 2009)

Thomas D, Osbahr H, Twyman C, Adger N, Hewitson B (2005) ADAPTIVE: adaptations to climate
change amongst natural resource-dependant societies in the developing world: across the Southern
African climate gradient. Tyndall Centre for Climate Change Research, University of East Anglia,
East Anglia

Van Cauwenbergh N (2008) Expert and local knowledge in decision support for natural resources
systems: analysis of capture and use. PhD thesis, Faculty of Agronomy and Bio-engineering,
Universite catholique de Louvain (UCL), 207 p

Van Cauwenbergh N, Ballester A, Ahlers R (2018) Participatory processes and supportive tools
for planning in complex dynamic environments: a case study on web-GIS based participa-
tory water resources planning in Almeria (Spain). Ecol Soc 23(2):2. https://doi.org/10.5751/
ES-09987-230202


https://doi.org/10.1007/s11027-012-9407-1
http://dx.doi.org/10.18352/ijc.768
https://doi.org/10.1016/j.biocon.2008.07.014
https://doi.org/10.5751/ES-09987-230202

20 Does the Use of Local Knowledge in Complex Systems ... 487

Vedwan N (2006) Culture, climate and the environment: local knowledge and perception of climate
change among apple growers in Northwestern India. J Ecol Anthropol 10(1): 4-18

VignolaR, Locatelli B, Martinez C, Imbach P (2009) Ecosystem-based adaptation to climate change:
What role for policy-makers, society and scientists? Mitig Adapt Strat Glob Change, Springer
Verlag, 14 (8):691-696

Walker B, Holling CS, Carpenter SR, Kinzig A (2004) Resilience, adaptability and transformability
in social-ecological systems. Ecol Soc 9(2):5

Zwarts L, van Beukering P, Kone B, Wymenga E (2005) The Niger, a lifeline. Effective water
management of the Upper Niger Basin. Wetlands International.



	20 Does the Use of Local Knowledge in Complex Systems Reduce Vulnerability to Climate Change? Insights from Nexus Water Management in the Niger Basin
	1 Introduction
	2 Complex Adaptive Systems and Climate Change
	3 Vulnerability, Resilience, and Adaptation
	4 Role of Governance, Participation, and Local Knowledge
	5 Materials and Methods
	6 Results
	6.1 Inclusion of Civil Society and User Groups in Basin Governance of the Niger Basin Authority (Case Study 1)
	6.2 Increased Vulnerability of Displaced Communities at the Kandadji Dam (Case Study 2)
	6.3 Discrepancies in System Understanding Around the Fomi Dam (Case Study 3)

	7 Discussion
	8 Conclusions
	Annex—Data for Analysis
	References




