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Abstract

Abstract
This interdisciplinary thesis studies the diverse multi-stakeholder networks that are constitutive
of contemporary water governance. It examines collaborative governance networks from a
relational perspective in two case study watersheds in Tanzania and Ethiopia. Collaborative and
networked governance approaches are increasingly promoted to address complex water
challenges, but relatively little is known about how the everyday collaborative relationships (i.e.
collaboration practices) among the multiple actors involved in the development, management and
use of water, shape contemporary water governance processes. In this thesis, I advance, based on
intensive fieldwork data collection, a conceptual and methodological framework for studying
collaboration networks pertaining to watershed management. I examine local collaborative
governance networks in two watersheds, in Ethiopia and Tanzania, from a relational perspective,
using complementary qualitative and quantitative social network research methods. The thesis
explores the opportunities and limitations of such collaborative governance networks in their
concrete functioning, thereby contributing to a more context-sensitive, and nuanced,
understanding of the role of governance networks and collaborative governance approaches in
the management of water and related resources.
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Introduction

1 Introduction
1.1

Background and motivation for studying collaborative water
governance networks

Many countries in sub-Saharan Africa, including Tanzania and Ethiopia, which are the focus of
this research, are undergoing transformative changes in water management, use and development.
The rapid intensification of the use of water and related natural resources such as land,
accompanied by a growing demand for water in hydropower and agricultural production, is
putting increasing pressure on water resources. Water experts argue, and global water assessments
demonstrate, that without transformative changes in current water governance arrangements,
there is a risk of an exacerbating water crises in many parts of the global South (Merrey et al.,
2007).
New perspectives on water governance
Changes in governance practices are driven by changes in understanding of how water and other
natural resources should be governed. Hierarchical top-down command and control management
of natural resources are increasingly regarded as having limited capacity to address complex
interconnected sustainability challenges (Holling and Meffe, 1996). Based on this reasoning,
there has been a growing emphasis on new forms of organising water governance (Pahl-Wostl,
2015a). Examples include co-management, and adaptive, collaborative, networked and
polycentric governance (Armitage et al., 2007; Eberhard et al., 2017; Folke et al., 2005; Lankford
and Hepworth, 2010). Academic and policy discourses on water governance place increasing
emphasis on networks, and collaboration between existing organisations in polycentric
organisational structures (McAllister and Taylor, 2015; Merrey et al., 2007; Pahl-Wostl, 2015b).
Given the complexity of water management, multi-stakeholder collaboration is often championed
as a preferred or even necessary response to address challenges in natural resources governance
in general, and water resources management in particular (Bodin, 2017; Harrington, 2017; Newig
and Fritsch, 2009). Collaborative watershed management approaches emphasise the potential of
diverse stakeholders, working together, to address interconnected water governance problems
(Genskow and Born, 2006; Lubell, 2015; Margerum and Robinson, 2015). Increasing attention is
being payed to the role of networks in addressing complex water problems, in situations where
no single organisation or government has the authority, resources, or knowledge to address such
problems alone (Imperial, 2005; Islam and Susskind, 2012). Collaborative governance networks
are characterised by a plurality of autonomous, but interdependent actors that often relate to each
other across multiple sectors, jurisdictions and governance levels.
Boundary-crossing interactions and water governance complexity
Water resources governance is a multidimensional phenomenon (Mollinga, 2008), involving
multiple actors, multiple sectors and multiple scales, as well as the relationships between different
domains. Arguably, “some of the most interesting and important questions in water resources
management involve the interlinkages between or across domains” (Mollinga, 2008, p. 13). Water
problems, and the solutions to those problems, often involve linkages across multiple actors,
sectors and scales. Sustainable water governance depends on effective boundary-crossing
relationships among actors embedded in several societal subsystems, to deal with multi-actor,
multi-sector and multi-level water governance problems (Edelenbos and Teisman, 2013;
Meadowcroft, 2007).
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Awareness of this complexity is a necessary, but not sufficient condition for improving water
resources governance (Pahl-Wostl et al., 2007). There is, thus, a need to empirically study and
better understand the multi-stakeholder collaborative governance networks that emerge from the
cross-scale nature and multifunctional role of water. It is also important to find effective methods
to analyze complex water governance arrangements, in particular the interconnections that give
rise to complexity. An important challenge in water governance analysis is to capture both
conceptually, and methodologically, the complex relationships constitutive of water resources
governance (Pahl-Wostl, 2015c). I turn to the notion of networks as a promising research
perspective and analytical approach, to studying complex contemporary water governance
arrangements. Several empirical studies of the role of networks in natural resources management
and governance have shown that social networks facilitate, but also constrain, governance
processes (Barnes et al., 2016; Bodin and Prell, 2011; Robins et al., 2011; Wyborn, 2014).
Scholars have turned to social network analysis as an interdisciplinary approach to studying how
network structure influences actors’ behaviour and social processes. Social network analysis has
advanced our knowledge of the role of networks for natural resources management in important
ways. However, the focus on network structure and the use of mainly quantitative methods, has
left important gaps in our understanding of networks. An explicitly structural approach has
provided important insights into how structural characteristics shape governance processes
(Bodin and Crona, 2009) but largely misses the substantive nature of networks and relationships
(Lejano et al., 2013). For example, the content, quality and meaning of relationships, and how
actors make sense of and navigate those relationships, is largely absent in structural analysis of
networks (Fuhse and Mützel, 2011).
In this thesis, I advance an approach for studying water governance networks, that combines
structural analysis of networks, with an exploration of the substantive nature of relationships and
their meaning, as articulated by the actors embedded in those relationships and networks. This
thesis advances ways to empirically study boundary-crossing relationships in water governance
and the role of networks in multi-stakeholder governance arrangements that emerge from the
cross-scale nature and multifunctional role of water. This requires a richer conceptualisation of
the role of networks in water governance, as well as associated network research methods.

1.2 Research gaps
I address three research gaps in this thesis. The first relates to the need to critically examine,
through empirical research, the role of collaborative governance networks in addressing
boundary-crossing water governance problems. The second is the current absence of a
conceptualisation of the roles of networks in water governance that attends to how actors
themselves make sense of governance networks. The third, from a methodological standpoint,
this requires complementary qualitative and quantitative network research approaches that can
describe and analyse both the structure of networked governance arrangements and their nature
and meaning.

1.3 Research objectives, questions and contributions
Main objectives
The thesis has two main objectives. First, to advance concepts and methods for analysing the
boundary-crossing relationships constitutive of multi-stakeholder collaborative watershed
governance networks. Second, to contribute to a more nuanced understanding of the potential and
limitations of collaborative governance networks, based on empirical insights from two
contemporary case studies in Tanzania and Ethiopia.
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The research for this thesis has been conducted in several transdisciplinary research-fordevelopment projects, which aimed to promote sustainable water resources management in
Tanzania and Ethiopia. As such, an additional aim of this thesis is to contribute to a better
understanding of governance networks, that may be of practical value in policy-making and
practice, and, also help to advance research tools that can be used to facilitate boundary work at
the interface between science and policy.
Main research questions
The following research questions frame the thesis. First, how can multi-stakeholder collaborative
watershed governance networks be conceptualised, and methodologically operationalised, for
empirical study? Second, what are the potential and limitations of governance networks for
addressing boundary-spanning governance challenges in two contemporary local study sites in
Tanzania and Ethiopia?
Specific research questions addressed in the five articles that contribute to this thesis:
Article 1

How do actors relate to each other horizontally across the watershed, and vertically
across levels of governance?

Article 2

How are actors embedded into structures of social relationships, and what are the
possible implications of their embeddedness for addressing boundary crossing
governance challenges?

Article 3

How to conceptually and methodologically combine the study of network
structures, relations and narratives to gain a more nuanced understanding of
governance networks?

Article 4

What are the potentials and limitations of participatory network mapping processes
for understanding of multi-stakeholder governance networks, and for helping
stakeholders identify strategies for navigating those networks?

Article 5

How can visual network research methods complement qualitative and
quantitative research on embeddedness and governance networks?

The thesis seeks to make the following contributions:
1. Develop a conceptual framework that attends to the structural configuration of
governance networks, the nature of the relationships that constitute them, and the
narratives by which actors give meaning to both networks and relationships.
2. Triangulate and integrate qualitative, quantitative and visual network research methods
for studying complex water governance networks in the context of water governance.
3. Contribute to a more nuanced understanding of governance networks in boundary
crossing interactions based on empirical research in two watersheds in Tanzania and
Ethiopia.

1.4 Structure of the thesis
After this introduction, Chapter 2 introduces key concepts relevant for this thesis, defining key
terms and outlining a framework for studying collaborative governance networks. Chapter 3
presents the research setting, the methods used in the thesis and the research design. As this
doctoral dissertation is written as a cumulative thesis, with articles in peer-reviewed journals,
Chapter 4 consists of five journal articles, contributing to the objectives and research questions
listed above. Articles 1 and 2 investigate the structural dimension of collaborative governance
networks, in Tanzania and Ethiopia respectively. Article 3 presents a framework for researching
3
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networks as structures, relations and narratives. Article 4 discusses the potential of participatory
network mapping in transdisciplinary research. Article 5 describes and reflects on the potential of
visual network research methods for researching governance networks and embeddedness.
Chapter 5 is the discussion and conclusion of the thesis. It brings together insights from the five
articles contributing to the thesis. Organised into parts, and structured according to the main thesis
objectives, the conceptual, methodological and empirical contributions of the thesis are discussed
in relation to the broader academic literature, and the implications for policy and practice are
considered.
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2 Theory and concepts
This chapter introduces key concepts relevant for this thesis, defines key terms, and outlines a
conceptual framework for studying governance networks. The chapter has two main parts. Section
2.1 conceptualises collaborative governance networks as a research perspective and Section 2.2
presents a relational approach to studying these networks. In a stepwise fashion, I develop the
conceptual framework that provides the theoretical lens for examining collaborative governance
networks.

2.1 Conceptualising collaborative water governance networks
In order to develop a conceptualization of collaborative water governance networks, I first outline
a number of broader themes in the governance literature relevant for this thesis. I briefly describe
three trends in the wider debate about governance: related to polycentric, collaborative and
networked governance forms. These three reflect shifting trends in water governance policy and
practice, as well as shifting emphases in analytical dimensions. Together, they capture important
characteristics of contemporary governance theory and practice.
2.1.1

Water governance

Governance is a term that has proliferated in the last decades, across social science disciplines
(Torfing et al., 2012), as well as through interdisciplinary scholarship, such as sustainability
science and development studies. While no single, universally accepted definition of governance
exists, there are some general characteristics that can be identified in the literature. In the abstract
sense “governance draws attention to the complex processes and interactions that constitute
patterns of rule” (Bevir, 2011a, p. 2). Such a broad definition of governance allows scholars to
explore in abstract terms the social and relational construction of governance.
In this sense, governance “describes patterns of rules and mechanisms of social coordination and
decision making in which a group of actors regulates its collective issues and interests” (Mayntz
2009, p. 9 in Hollstein et al., 2017, p. 1). Governance then signifies a shift from government as
the single decision-making authority, towards decentred decision-making arrangements that
involve state, civil society and private sector actors (Rhodes, 2007).
The OECD has defined water governance as “the range of political, institutional and
administrative rules, practices and processes (formal and informal) through which decisions are
taken and implemented” (OECD, 2015, p. 5). Drawing on the definitions highlighted above, it is
useful to distinguish water governance from water resources management - the latter focusing
on the “operational activities of monitoring and regulating water resources and their use - and
planning, building and operating water infrastructure” (Woodhouse and Muller, 2017, p. 226).
The distinction between water governance and management is not always clear and the terms are
sometimes used interchangeably. However, “governance embraces the full complexity of
regulatory processes and their interaction” (Pahl-Wostl, 2009, p. 355) and as such can be
considered the more overarching framework in which water resources management takes place.
This thesis is mainly concerned with water governance, but sometimes I use the term water
resources management interchangeably, since issues frequently relate to both the governance and
management aspect. For example, the complexity arising from the multifunctional use of water
has implications for both management and governance.
Major trends in water policy
In recent decades, different approaches have dominated water resources policy and practice, with
changing emphases in water governance reforms, as the focus is placed, at different times, on the
5
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role of the state, markets and civil society. According to Meinzen-Dick (2007) and Pahl-Wostl
(2015b), three broad and overlapping trends in research and policy on water management and
governance can be identified. In the 1960s and 70s, the state was the main actor, and water
management was mainly exercised through hierarchical, top-down, command and control
approaches. In the 1980s and 1990 there was a shift towards markets, and an increasing emphasis
on the potential role of public private partnerships to address apparent shortcomings of the state.
In the late 90s and early 2000s the importance of civil-society and water user participation in
water management, as well as community-based approaches, has been highlighted in global water
policy discourses. This is a very modest overview of these trends, but it captures important
developments that have been manifested in various water policy frameworks and water
governance practices, in both developed and developing countries (Pahl-Wostl, 2015b).
Standardized reforms have failed time after time to live up to their expectations (Ingram, 2008;
Meinzen-Dick, 2007). An important insight from water governance research is that no single
governance approach works across context or scales (Ostrom et al., 2007) and that all governance
systems can and do fail (Rogers and Hall, 2003). The search for a water governance panacea has
proven elusive (Meinzen-Dick, 2007; Pahl-Wostl, 2015b). Since there is no unique way to
overcome governance dilemmas (Dietz, 2003) an important question for water governance
research is how to support a structured, yet context-sensitive approach, to reforming, negotiating,
and crafting more effective institutions (Merrey et al., 2007; Merrey and Cook, 2012). More
specifically, the question arises: what kind of concepts or theories can we use to help frame our
enquiry into relevant water governance structures, processes and practices? While there has been
extensive research on how water governance should be done, i.e. focusing on ideal types of
governance, less attention has been paid to the actually existing water governance arrangements
and the everyday practices and relationships that are constitutive of contemporary water
governance. This has resulted in an increasing gap in our understanding between how water
should be governed in theory and how water is governed in practice (Mollinga and Bhat, 2010).
2.1.2

New perspectives on water governance

A key challenge for water governance analysis is the abundance and diversity of actors, sectors
and scales involved, as well as the relationships between them (Edelenbos and Teisman, 2013).
There is a lack of adequate concepts and methods for analyzing the complexity that characterizes
many contemporary governance arrangements in their concrete functioning (Pahl-Wostl, 2015b).
In this thesis, I turn to the notion of networks as a promising research perspective on, and
analytical approach towards, the study of complex contemporary water governance arrangements.
The following section briefly summaries new perspectives on governance in general, and water
governance in particular, that capture important characteristics of contemporary water
governance. This is followed by the conceptualization and definition of governance networks as
a research perspective.
Polycentric and multi-level governance
Polycentric water governance systems involve a plurality of actors that are formally independent.
Polycentricism is a characteristic of governance systems that scholars have turned to in order to
describe and analyze contemporary governance arrangements (Carlisle and Gruby, 2017).
Vincent Ostrom et al. (1961) pioneered the theoretical concept of polycentricity, in an effort to
understand collaboration and coordination among decentred and distributed decision-making
centres at multiple levels of government (Mathias et al., 2017). The notion of multi-level,
polycentric governance where a plurality of actors in different institutional settings contribute to
policy development and implementation (Pahl-Wostl, 2009), captures important characteristics
of water governance arrangements. It draws attention to the multiple decision-making centres
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involved in water governance, and how they are distributed across multiple levels of governance,
as well as the linkages between them.
Governance theory and empirical case studies suggest that polycentric governance systems have
a number of advantages, compared to more centralised governance systems, that rely on top-down
steering by a principal decision making authority (Ostrom, 2010; Pahl-Wostl and Knieper, 2014).
In the context of natural resource governance, several scholars have ascribed a number of
advantages to polycentric governance systems, most notably, that they enhance adaptation,
innovation, levels of cooperation, institutional fit with resource systems, capacities for selforganization, learning and resilience due to redundant governance actors and institutions
(Andersson and Ostrom, 2008; Carlisle and Gruby, 2017; Folke et al., 2005; Galaz et al., 2012;
Ostrom, 2010; Pahl-Wostl, 2009). However, for polycentric systems to function effectively as a
system, there is a need for coordination and collaboration between distributed decision making
centers (Galaz et al., 2012). The following section briefly reviews characteristics of collaborative
governance approaches.
Collaborative governance
Collaborative governance is an interactive process, in which a plurality of actors, from
government, private-sector or civil society, with various interests, perspectives, and sets of
knowledge, govern together (Ansell and Gash, 2007; Bevir, 2012). Emerson et al. (2012, p. 2),
define collaborative governance as “the processes and structures of public policy decision making
and management that engage people constructively across the boundaries of public agencies,
levels of government, and/or the public, private and civic spheres in order to carry out a public
purpose that could not otherwise be accomplished.” This rather broad definition parallels other
definitions of collaborative governance, and captures a range of different forms of cross-boundary
collaboration involving a diversity of autonomous actors representing different interests and/or
jurisdictions (Emerson and Gerlak, 2014).
Recent policy trends and scholarly debates, have increasingly promoted collaborative governance
approaches to deal with complex environmental governance problems (Bodin, 2017; Harrington,
2017; Newig and Fritsch, 2009). Given the complexity of water resources management, multistakeholder collaboration is often presented as a preferred, or even necessary, response for
addressing complex water management challenges (Margerum and Robinson, 2015). Harrington
argues that there has been a ‘collaborative turn’ in both scholarly and policy debates on water and
that “collaborative governance is now consistently championed as one of the most promising
paradigms of water resources management” (2017, p. 265).
As an idea, collaborative governance holds great promise, however in practice the verdict is
unclear if collaborative approaches lead to improved policy implementation and environmental
outcomes (Ansell et al., 2017; Bodin, 2017; Brisbois and de Loë, 2016; Gash, 2016; Lubell, 2015).
The premise and pitfall of collaborative governance, and according to most accounts its most
essential characteristic, is a reliance on the relationships between the actors involved (Gash,
2016). Essentially, collaborative governance approaches require the creation of a network that
links diverse actors across boundaries (ibid.). According to Bevir (2012), collaborative
governance closely resembles network(ed) governance, a concept that I will cover in the
following section.
Network(ed) governance
The concept of networked governance creates a focus on the various “processes of coordinating,
reaching, and implementing decisions that take place in network(ed) (social) structures”
(Hollstein et al., 2017, p. 257). A network constitutes a distinct form of coordinating activities,
which contrasts with markets and traditional hierarchies (Jones et al., 1997; Powell, 2003). “The
7
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terms governance and network(ed) governance refer to a mechanism of reaching and
implementing decisions whereby, instead of hierarchy and command or markets and prices,
networks and cooperation are at work” (Hollstein et al., 2017, p. 1).
Networked forms of governance are sometimes portrayed as a “new” and “positive” mode of
coordination (Provan and Kenis, 2007). Networked governance has relative strength when it
comes to complex and ‘wicked problems’ that require a plurality of actors to engage in a
collaborative process of joint problem solving (Koppenjan and Klijn, 2004; Torfing and Sørensen,
2014). They can be conductive to address complex natural resources management and governance
problems, but it is not a given that networks are effective (Bodin, 2017; Robins et al., 2011).
Governance networks are also not necessarily a new phenomenon (Torfing and Sørensen, 2014).
What is new, however, is that decision makers and scholars increasingly perceive networked
governance approaches as appropriate and efficient mechanisms for governing (ibid.).
Governance in general and governance networks in particular, emphasise the “blurring of
boundaries” in the roles and responsibilities of state, private, and civil society actors in governing
(Stoker, 1998) as well as between sectors and levels (Torfing, 2005). Different modes of
governance (i.e. hierarchies, markets and networks) are useful heuristics, but they usually do not
appear in pure form and water governance practices are frequently characterised by hybrid
governance forms (Pahl-Wostl, 2015b). Understanding the interplay between different
governance forms and how they can complement each other is an important challenge (Paavola
et al., 2009).
Polycentric, collaborative and networked governance describe important characteristics of
contemporary governance theory and practice. Polycentricity draws attention to the interactions
among multiple decision-making centres distributed across multiple levels of governance.
Collaborative governance focuses on boundary-crossing collaborative relationships between a
diversity of actors. Network(ed) governance draws our attention to new forms of coordination
within and through networks. These different perspectives capture important features and
analytical dimensions that have been shown to be of relevance in the context of natural resources
management and water governance (Eberhard et al., 2017; Margerum and Robinson, 2015; PahlWostl and Knieper, 2014). From an analytical perspective, each concept highlights distinct but
sometimes overlapping characteristics relevant for understanding water governance. In the
following section, I characterise and define governance networks as a research perspective that
integrates several of these characteristics.
2.1.3

Governance networks as a research perspective

Governance networks provide a new perspective on how governance is exercised through
networks, often involving a plurality of actors in different policy areas and at different scales
(Hollstein et al., 2017; Torfing, 2005). “It seems indispensable to distinguish between networks
as a perspective (often using social network analysis as a methodology and simply capturing any
relational embeddedness of organizational action) on one hand and networks as a form of
governance on the other” (Provan et al., 2007, p. 481 emphasis in the original). In this thesis, I
use the notion of governance networks as a conceptual lens and research perspective that allows
for researching diverse contemporary governance practices. Governance networks can take many
different empirical forms, depending on the context in which they emerge. “The multiplicity of
governance networks attests to the broad relevance of the concept for describing the contemporary
forms of societal governance” (Sørensen and Torfing, 2007, p. 11). Governance networks,
understood as a research perspective, allow for examining important aspects of water governance
that takes place in and through networks. Used in this way, a network perspective makes it
possible to better understand how networks work and how governance is exercised through them
8
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(Hollstein et al., 2017), without necessarily assuming that governance networks are desirable or
effective.
For the purpose of this thesis, collaborative governance networks are defined as: a plurality of
interdependent but autonomous actors that relate to each other through relatively stable (formal
or informal) collaborative relationships (as well as hybrid practices) that frequently cross the
boundaries of jurisdictions, policy domains and levels of governance (adapted from Bevir, 2011a;
Torfing, 2005). This definition includes many of the characteristics commonly ascribed to
governance networks, but it is broad enough to capture the multidimensionality of water
governance practices. Having characterised and defined governance networks, I will now turn to
relational and network approaches for studying governance networks as empirical phenomena.

2.2 A relational approach for studying water governance networks
In the following section, I briefly present fundamental ideas of a relational approach and how it
can inform research on natural resources management and water governance. The concept of
embeddedness is introduced as a way to conceptualise water governance processes and practices,
as situated in relationships and networks. The final section presents a conceptual framework for
studying governance networks as structures, relations and narratives.
Fundamental ideas and core assumptions of a relational approach
Social network research, as an analytical approach, takes relationships, instead of individuals and
attributes, as the fundamental unit of social analysis (Hollstein et al., 2017). What sets a network
perspective and relational approach apart from other social science approaches is that the core
analytical unit is neither the whole ‘system’, nor individual ‘parts’, but rather the ‘relation
between parts’. This allows for the study of how localized interaction between individuals,
organizations or other social entities give rise to larger-scale patterns – or structures – that both
facilitate and constrain individual actors, while giving rise to the properties of the social system
as a whole (Borgatti et al., 2009; Diani and McAdam, 2003; Wasserman and Faust, 1994).
According to Ansell (2006) there are four core assumptions that are shared by most network
approaches. First, they offer a relational perspective on social, political and economic action.
Second, there is a presumption of complexity in the sense that relationships are not neatly bound
or unitary, but overlapping and cross-cutting. Third, networks provide opportunities and
constraints on behavior and action. Finally, networks provide access to resources in highly
differentiated ways.
2.2.1

The embeddedness of governance practices and processes

The term embeddedness describes how a phenomenon is situated in, and influenced by, its
environment. In this thesis, I use the term embeddedness as “integration into particular networks”
(Granovetter, cited in Ansell, 2003, p.127). When studying embeddedness, researchers
investigate how the ways in which actors relate to other actors enable or constrain them in their
actions (Uzzi, 1996). Studying embeddedness may involve the analysis of (a) the structural
configuration of relationships (structural embeddedness); (b) the quality and content of
relationships (relational embeddedness); and (c) the inter-subjective meanings attached to both
relationships and network structures (Ansell, 2003; Fuhse and Mützel, 2011; Jack, 2010; Rowley
et al., 2000; Uzzi, 1997).
Network structure can influence governance processes through multiple mechanisms, and at
multiple levels (Jones et al., 1997). The effects of network structures on actors’ behavior, and
governance processes, operate at actor, group and whole network levels (Prell, 2012). An analysis
9
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of the structural configuration of a network, should therefore consider structural characteristics at
multiple levels simultaneously. Structural analysis allows us to identify key actors in a network,
i.e. actors that occupy a central position in the network, and provides an indication of their
influence or power, as well as highlighting actors that sit in between other actors and therefore
have the potential to mediate governance processes. At the group level, subgroup analysis allows
us to assess how well a network is integrated, or if it is fragmented into several subgroups.
Cohesive subgroups, i.e. actors that share many relationships within their group, but few with
others outside their group, indicate network closure. The level of boundary crossing relationships
between groups of actors can be analyzed by assessing the frequency of within and between group
relationships. At the whole network level, the centralization of a network provides insights into
how distributed the level of networking activity is, or if it is concentrated in a few centers. A
structurally explicit analysis of governance networks can provide important insights into how
such network characteristics shape governance processes (Bodin and Prell, 2011; Hollstein et al.,
2017).
While interactions across boundaries are sometimes presented as being determined by the
structural and relational embeddedness of actors, they also amount to agency, in that they can be
purposeful and infused with strategy (Emirbayer and Goodwin, 1994). The very notion of
embeddedness points to the tension between structural and agentic accounts which characterises
this field of research (Granovetter, 1985; Gulati and Srivastava, 2014). The structural
embeddedness of actors enables and constrains their actions, but their behaviour is not shaped in
a deterministic way (Emirbayer and Goodwin, 1994). The notion of situated agency, emphasises
“that the origin of change cannot be reduced to individual actors (either humans or organisations)
or to the institutional structures they are situated in, but is constituted in the entwinement of both”
(Arts et al., 2014, p. 6). Networks are produced, reproduced and transformed through socially
embedded activities and practices, by actors that repeatedly enact networks through social
practices, thereby holding networks together and providing their relations with meaning (Berthod
et al., 2016). “The concept of practice serves to make clear that social structures such as rules and
institutions [or networks] do not simply ‘exist’ or influence actors ‘from the outside’, but are
produced and reproduced in practice, in the interaction between actors and structures” (Arts et al.,
2014, p. 5). Water governance processes, through action and negotiation, effect changes in the
patterns and configurations of water resources use and management (Franks and Cleaver, 2007).
Such processes are influenced by the embeddedness of actors in networks, but also intentionally
shaped by them. Understanding the role of networks in governing, requires paying attention to
the ways in which structural and relational embeddedness shape governance processes, but also
how actors embedded in those networks make sense of networks and relationships, and how they
navigate them strategically.
2.2.2

A framework for researching governance networks

In this section, I present a relational framework that comprises three dimensions for researching
governance networks. These are structural research, which involves the structural analysis of
complex and often hidden patterns of relationships and characteristics of network structure,
relational research, which focuses on the nature of relationships and how actors navigate the
relationships that connect them to others, and narrative research, which examines how actors
make sense of relationships and networks through stories. In the following paragraphs I describe
each of the three dimensions of the framework in turn.
Structuralist research focuses on the patterns of social relationships and assumes that the
embeddedness in structures of social relations, defines “a multidimensional social space within
which agents can be located and their actions explained” (López and Scott, 2000, p. 60). Social
Network Analysis (SNA) is a systematic approach that has developed a set of well-proven
10
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concepts and methods to measure and analyze patterns of social relations (Borgatti et al., 2009).
Scholars interested in natural resources management and governance have turned to Social
Network Analysis to study how different network structures influence governance processes and
outcomes (Barnes et al., 2016; Bodin and Prell, 2011; Lubell et al., 2014; Robins, 2015). Such
research has provided important insights into complex governance arrangements (Bodin and
Crona, 2009). However, structuralist network research has also been criticized for missing
important dimensions of social networks, such as the quality, content and meaning of
relationships (Ansell, 2006; Emirbayer, 1997; Fuhse and Mützel, 2011; Pachucki and Breiger,
2010).
Relational research aims to understand the nature of relationships from the perspective of an
insider (Jack, 2010; Uzzi, 1997). This usually involves an in-depth investigation of individual
relationships, and relational embeddedness, using qualitative data, for example interviews and
mapping exercises, to explore how actors experience and engage with the wider network in which
they are embedded (Crossley et al., 2015; Schönhuth et al., 2013). Such research combines an
exploration of relevant patterns of relationships, with an investigation of the content, quality and
meaning that actors attribute to them (Fuhse and Mützel, 2011). By paying attention to how actors
make sense of and navigate their relationships, a better understanding of the role of networks in
governing becomes possible (Hollstein, 2011; Hollstein et al., 2017). This opens up the possibility
to explore network processes (i.e. dynamics) and the meaning of networks, that are often
neglected in structuralist social network research (Fuhse and Mützel, 2011). An investigation of
relationships from the perspective of those embedded in networks provides opportunities for
examining, in greater depth, the nature of different types of relationships as articulated by relevant
actors. Narratives “provide descriptions of relationships that can be used in our analysis of
relationships - but more than this - they are the discursive processes through which relationships
are formed and maintained in the first place” (Crossley et al., 2015, p. 125).
Narratives are revealing in the analysis of the substantive nature of relationships, but they are
also important in the sense that relationships and networks are constructed through practices of
narrative story-telling (Crossley et al., 2015). Narratives play an important role in the formation
of networks and can provide the glue for maintaining them over time (Lejano et al., 2013). Lejano
et al., 2013 argue that a network “is essentially a story being told and retold by actors in a field of
structuration” (2013, p. 38). Analysis of narratives can reveal how members of a network create
and maintain boundary spanning relationships (Ingram et al., 2014). Narratives play an important
role in creating boundary spanning networks, and can help explain challenges associated with
boundary crossing relationships (Lejano et al., 2013). The integration of management and
governance systems across societal domains ultimately depends on the emergence of broader
narratives that support such endeavors, and, connect with existing governance arrangements
(Bevir, 2011b; Roe, 1994; Rose, 1999). Narratives also shape interactions in networks as they
“embody ideas concerning what forms of action and interactions are possible, feasible, desirable,
and efficacious” (Tilly, 2002, pp. 8–9). As trajectories of shared experiences, relationships are
‘storied’ and give meaning to past interactions, as well as prescribe rules for future engagements
(Crossley et al., 2015; White, 2008). As such, network narratives can reveal how social structures
and relationships are embedded in discourses that question or support them (Hollstein et al., 2017;
White, 2008).
Each of the three dimensions can provide important yet partial insights into the role of networks
for governance. Studying networks from multiple research perspectives can lead to additional and
complementary insights, thereby arriving at a fuller and more multifaceted understanding of
networks. A simultaneous concern with network structure, relations and narratives calls for the
combination of quantitative and qualitative research methods (Fuhse and Mützel, 2011). In the
next chapter, on methodology and research design, I outline how a distinct combination of
network research methods can be used to better understand the structure, relations and narratives
11
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constitutive of networks. Such a combination of methods complements the conceptual
framework.
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3 Research design and methods
The following chapter summarises the research design and methods used in this thesis. The
chapter starts by defining the building blocks of the networks and how I mobilised the notion of
‘problemshed’ to delineate the boundaries of social networks. This is followed by a section on
the research setting, which describes the two case studies, where the fieldwork for this thesis was
conducted. For the data collection, I used multiple qualitative and quantitative methods, including
interviews, document research, participant observations, network surveys, as well as qualitative
and visual network research methods. The section on data collection is divided chronologically
into three stages: (1) exploratory scoping study, (2) social network survey, and (3) qualitative and
visual network research. This is followed by a section on data analysis and strategies for methods
combination.

3.1 Defining the building blocks of the networks
Any social network study needs to start with defining what an actor in the study is, what should
be considered as a relation between two actors, and what should be the boundary of the network
in question. Furthermore, network data sets tend to include data on the actors’ attributes, i.e. their
traits or characteristics. In the following section I define these building blocks, thereby explicating
what a network is made of in this research project.
Actors
Actors can be individuals, informal groups, or organisations (Long, 2001). Any human collective
with a clear identity and the potential to act, such as groups or organisations, is a potential social
actor (Doreian et al., 2005). This study focuses on collective actors. In particular organisations,
where “organisation refers to groups of people with shared goals and some formalized pattern of
interaction” (Merrey et al., 2007, p. 196). Examples relevant for this study are government
agencies, non-governmental organisations, water user associations, irrigation cooperatives,
private water companies, and international donor organisations.
Relationships
Relationships may refer to funding flows, the exchange of information or support, or, to power
relations (Hollstein et al., 2017). The terms linkages, interactions, and relationships are often used
interchangeably in the literature on social networks. An interaction may involve limited resources
and no commitment for future interactions. Social relationships tend to be more enduring social
interactions (Doreian et al., 2005), usually involving a succession of interactions. As a result of
sustained interactions, patterns of relationships (social structures) emerge (Hinde, 1976). In this
thesis, I focus on collaboration and coordination as particular types of network relationships
(Imperial, 2005), understood as relational processes. There are two main reasons for focusing on
collaboration and coordination. First, they are foundational challenges as well as goals of
governance (Bevir, 2009; Enroth, 2011). Second, their importance in contemporary water
governance theory as well as policy and practice (Harrington, 2017; Lubell, 2004).
Attributes
Social network data require measurements on relations among social actors. However, attributes
of the actors (i.e. their traits or characteristics) are often collected as well. Attributes can be used
to characterise actors or to partition the networks into groups to analyse the patterns of relations
between groups. Attributes relevant for this study included information on policy areas, levels of
governance, or, spatial areas in which actors focus their organisational activities.
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Boundaries
To delineate the boundaries of a network is an important conceptual and methodological
challenge for social network studies (Marsden, 2005). “The problem of boundary specification
[…] is perhaps the most frequently encountered of all challenges to relational analysis”
(Emirbayer, 1997, p. 303). The problem is particularly challenging in the context of natural
resources management and governance (Bodin and Prell, 2011). When studying the relationships
between people working within a specific organisation, the network boundary is relatively
straightforward (e.g. list of employees). This is not the case when studying the multi-stakeholder
governance arrangements that emerge from the cross-scale nature and multifunctional role of
water and related natural resources.
In this thesis, several conceptual and methodological approaches for delineating the boundaries
of the networks (i.e. network population) have been used. Conceptually, I use the notion of
‘problemshed’ (Mollinga et al., 2007), as a boundary concept, to delineate the boundaries of a
research object and the actors to include in the network. This provides a useful starting point for
delineating an analytical space that captures relevant issues and actors, as well as the interactions
between them. A problemshed is not something objectively given or neutral but constructed either
by the researcher or co-constructed with stakeholders for the purpose of analysis. In this thesis,
the problemshed definition was theoretically informed by the concepts and questions guiding my
research, but then operationalised through empirical research. The geographical area of the
problemsheds referred mainly to the Mkindo watershed in Tanzania and the Tana and Beles subbasins in Ethiopia, but the identification of actors and issues relevant for analysis was not confined
to a single geographical boundary or scale. The political boundaries in which the watershed was
situated (e.g. district, regions), played an equally important role. Furthermore, actors at higher
and lower scales (e.g. from the village to the national or international level), were also considered.
In the Section 3.3.1 and 3.3.2, I describe how I methodologically operationalised the notion of a
problemshed to specify the network boundaries through an explorative scoping study and by
drawing on research participants own knowledge about the network boundaries.

3.2 Case study approach and description of research setting
The empirical data for this thesis is based on fieldwork that I conducted as part of three research
studies for development projects, in which I was involved as a research consultant. Fieldwork
was conducted in two case studies. The Mkindo watershed in Tanzania, which is part of the
Wami-Ruvu river basin and the Tana and Beles sub-basins in Ethiopia, which are part of the
Upper Blue Nile (also called Abay) river basin.
Fieldwork in Tanzania was carried out during a six-month period in 2009 and 2010. During my
fieldwork in Tanzania, I was based in Morogoro, the regional capital of Morogoro region, with
the Soil Water Management Research Group at Sokoine University of Agriculture. The village of
Dakawa, which is located on the edge of the Mkindo watershed, is about 40 minutes by dala dala
(shared minibus taxi in Tanzania) from Morogoro. I visited the watershed frequently to interview
various stakeholders. I also spent time in Dar es Salaam to meet and interview relevant experts.
The fieldwork in Ethiopia was conducted in 2012 and 2013. It was conducted in two main phases,
and involved several trips, of two to four weeks, to the study area as well as the capital, Addis
Ababa. During my fieldwork in Ethiopia, I spent most of the time in Bahir Dar, which is the
capital of the Amhara regional state, the place where many of the organizations working in the
study area have their offices. Since most of the ministries and international organisations are
located in the capital Addis Ababa, I also went there several times for interviews and meetings.
In Bahir Dar, I worked closely with local research partners at Bahir Dar University, who have
extensive knowledge of the study area, and of the relevant natural resources management issues.
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They also had good contacts with, and routes into, local government organizations, and knew how
to navigate the Ethiopian bureaucracy. This was important since research on water resources in
the Blue Nile can be considered politically sensitive. At times this meant that government
officials, especially in the early stages of my fieldwork, declined to be interviewed without prior
authorization by superiors.
Both cases are part of national development corridors, which aim to accelerate economic
development in agriculture and other sectors, with implications for water resources management
and use. Tanzania and Ethiopia have both adopted Integrated Water Resources Management
(IWRM) principles in their national water policies (MoWR, 1999; URT, 2002), and established
organisational structures for managing water, according to hydrological boundaries at the basin
level. The Tanzania case study had an explicit focus on water governance arrangements at the
local level. In the Ethiopian case study, the size of the geographical area was larger, and the focus
of analysis was at the regional and basin scale.
3.2.1

The Mkindo watershed in the Wami basin, Tanzania

The Mkindo catchment is located in Mvomero district in Morogoro region and covers an area of
about 913 km2 (see Figure 1). The case stands as an example of Kilimo Kwanza (‘Agriculture
First’), a national strategy by the Tanzania government to accelerate agricultural transformation.
The study area is also located within the Southern Agricultural Growth Corridor of Tanzania
(SAGCOT), which aims both to speed the expansion of commercial agribusiness investment and
incorporate much larger numbers of smallholder farmers into competitive supply chains (Milder
et al., 2012).
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Figure 1 The Mkindo watershed in Tanzania.

The Mkindo catchment drains directly into the Wami River, which is part of the Wami/Ruvu
basin, one of nine river basins in Tanzania set up for the purpose of water resources
administration and management. The Mkindo and the Diwale rivers are the two major rivers in
the Mkindo catchment. The study area has, despite its relatively small size of about 1.000 km2, a
very diverse range of agro-ecological conditions. The mountainous parts and areas on the lower
slopes are relatively well endowed with water resources. The southern parts of the catchment are
significantly dryer and rivers dry up during the dry season.
Two catchment forests in the mountainous north, the Nguru South and Mkindo forest reserve in
the upper parts of the catchment, are protected biodiversity hotspots and important sources of
Tana basin
water to surrounding villages and the larger Wami basin (Ngana et al., 2010). The Mkindo forest
reserve, established for its catchment value and rich in biodiversity, faces numerous
Amhara regionpressures from human activities such as agricultural encroachment, illegal harvesting of timber,
charcoal production and frequent fires. These activities led to losses in biodiversity, forest cover
and a degradation of the water catchment value (URT, 2009). Villages close to forested areas
Gilgel Abay
have set up Community Based Organisations (CBOs) to protect the catchment forest.
Tana Beles transfer

At the foot of the mountain range, a road leads along a number of villages and ends in the town
of Turiani, the largest settlement in the Mkindo catchment. The presence of Mtibwa Sugar Estates
in Turiani, the only large-scale manufacturing industry in the Wami basin, has stimulated both
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large and small-scale sugar cane production in the area. There are large-scale sugar cane
plantations, operated by Mtibwa Sugar Estates. There are also some large land owners who grow
sugar cane, as well as numerous small-scale out-growers who sell their harvest to the sugar
company. More than 80% of the population in the catchment depend on agriculture as their main
source of income and livelihood. The great majority of farmers are dependent on rain-fed
agriculture and the main crops are maize and rice. Livestock keeping is another important
economic activity, mainly in the lower part of the catchment. The livestock keepers are
predominantly Maasai pastoralists that have migrated to the area in the 1960s in search for pasture
and water for their animals. In the dry season when fodder and water for their animals is scarce,
the Maasai bring their animals to other areas, a practice which has led to frequent conflict with
farmers and sometimes violent confrontations.
Water challenges are related to the conflicts between farmers and livestock keepers. There have
been plans to develop a new irrigation scheme in the lower parts of the watershed. However,
conflicts between the Maasai pastoralists and farmers have led to a stalemate, and existing plans
for the development of an irrigation scheme cannot be implemented. Water use from the Diwale
and Mkindo rivers is also contested by different users. Communities close to the river (e.g. sugar
cane out-growers from Mbogo village) have been flooded, because of water control measures put
in place by the Mtibwa Sugar Estates. Access to clean and safe drinking water remains a major
challenge throughout the watershed, but especially in the lower, dryer parts.
3.2.2

The Tana and Beles sub-basins in the Blue Nile basin, Ethiopia

The Tana and Upper Beles sub-basins form part of the Blue Nile (also called Abay) river basin in
north-western Ethiopia. It is a region undergoing rapid change in the water, energy, and
agriculture sector. The implementation of the Growth and Transformation Plan (MoFED, 2010)
has given rise to numerous development projects, including the constructions of dams for
irrigation and hydropower production. The Tana and Beles sub-basins are highly regulated, and
additional infrastructure for managing water resources is under development. Figure 2 shows the
case study region with the Tana and Beles sub-basins as well as Lake Tana, which is at the source
of the Blue Nile (Abay).

17

Research design and methods

Megec
h

±

Amhara region

Su
d

an

Lake Tana

les

a
an

Gum

fer

ns

tra

Ribb

ara

Be

s
le
Be

Benishangul Gumuz region

riv
er

T

Tana basin

lge

Gi

Aba
y

rive

r

lA
y

ba

Legend

Abay river

Beles basin

Regional boundary
Main rivers
National boundary

Amhara region

Lake Tana
Tana basin

0

25

50 km

Beles basin

Figure 2 The Tana and Beles sub-basins in Ethiopia.

Lake Tana is not only a UNESCO Biosphere Reserve, it also functions as a natural reservoir for
hydropower and agricultural production downstream. An intra-basin water transfer diverts water
from Lake Tana to a hydropower scheme in the Upper-Beles, where there are plans to develop a
large-scale sugar cane plantation. This may create cross-sector conflicts where upstream
consumptive water use for agriculture and environmental impacts need to be negotiated against
hydropower and agricultural production downstream (Karlberg et al., 2015). Environmental
degradation and deforestation are increasing concerns, as soil erosion reduces agricultural
productivity, and sedimentation affects irrigation and hydropower infrastructure (Haileslassie et
al., 2008). Dependence on traditional biomass for energy creates trade-offs between
environmental conservation, energy access and agricultural production.
In Ethiopia, governance arrangements are broadly organized around three different levels: federal
(national), regional (state) and local-level organisations (Haileslassie et al., 2012). The Ministry
of Water and Energy (MoWE); the Ministry of Agriculture and Rural Development (MoARD),
and the Environmental Protection Authority (EPA) are key ministries1 involved in the governance
of water, energy, agriculture and environment resources, and that have organisational structures
at lower levels of government (ibid.). Regional bureaus have similar mandates as the ministries
at federal level. Regional governments have legislative, executive and judicial powers and while
they have the power to administer natural resources within their boundaries, there is a hierarchy
in the roles between the federal and regional states (Haileslassie et al., 2008). For example,
regions can adapt federal policies or formulate their own policies, but policy issues that cross
regional boundaries (e.g. transboundary rivers such as the Blue Nile) fall under the responsibility
of the federal state. Water is a typical example of a cross-cutting policy area, where organisations
at federal, regional and basin level have overlapping mandates. River basin organisations (RBOs),
1
The ministries have changed names and are now called: Ministry of Water, Irrigation and Electricity, Ministry of
Agriculture and Natural Resources, and Ministry of Environment, Forest and Climate Change.
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established to manage water based on hydrological boundaries, are a relatively recent
development in Ethiopia. They have a formal mandate to ensure projects and interventions are
integrated at the basin level, and to this end are, or should be, responsible for establishing effective
networking among stakeholders (FDRE, 2007). For an extensive review of Ethiopia’s national
policies, see Assefa (2008). For a detailed description and analysis of governance arrangements
for water and related policy areas in Ethiopia and the Blue Nile see Hagos et al. (2011),
Hailesassie et al. (2012, 2008), Merrey and Gebreselassie (2011).
Despite progress in the development of infrastructure, water, energy and food security remain
precarious. Interdependencies between water, energy and agriculture systems require diverse sets
of stakeholders to coordinate activities across multiple sectors, scales and jurisdictions. Despite a
high level of policy consistency, and well-developed organizational structures (Haileslassie et al.,
2008), coordination between sectors and planning units levels remains difficult (Hagos et al.,
2011). This makes the Blue Nile region a particularly suitable case study to explore boundary
crossing issues around water, agriculture, environment and energy. In order to promote an
effective integration of management and governance systems, a better understanding is needed as
to why barriers persist despite policies for integration being in place (Weitz et al., 2017).

3.3 Three stages of data collection
Each article included in this thesis contains an individual methods section tailored to the goals of
the respective manuscripts. The following section provides an overview of the various methods
and how they complement each other to achieve the larger study objectives outlined in Section
1.3.
A combination of multiple qualitative and quantitative methods is required to empirically study
the structure of governance networks, the nature and quality of relations, and, the narratives of
stakeholders about these relations and networks. The research design and the methods occurred,
and are presented below, in three chronological stages: (1) an explorative qualitative scoping
study to delineate the problemshed and network boundaries, (2) a social network survey to collect
quantitative network data on the patterns of interactions between governance actors, and (3)
qualitative and visual network research to explore actors’ embeddedness in and perceptions of
relationships and networks through network maps and narratives. While Stage 1 and 2, were
applied in both the Tanzania and the Ethiopia case study, Stage 3 was only carried out in the
Ethiopia case. In the following, I describe each stages in turn.
3.3.1

Stage 1: Exploratory scoping study

Stage 1 had the purposes: to explore the case study context and to delineate the boundaries of
analysis identifying a problemshed and the actors that should be part of the social network survey
in Stage 2. Data collection involved unstructured and semi-structured interviews with diverse
stakeholders and experts familiar with the study areas; multiple field visits; participant
observations, and, the review of documents related to the study areas. Through the explorative
scoping study, I developed a so-called recall list with relevant actors that could then be used in
the social network survey. Below I describe the different methods and how I used them during
the fieldwork in Tanzania and Ethiopia.
Interviews were both unstructured and semi-structured in nature, which allowed for the flexibility
of exploring unexpected themes and issues as they emerged in the dialogue with the interviewees.
For the semi-structured interviews, I had a question bank with topics and themes that I wanted to
cover in an interview. Unstructured interviews have been conducted in a relatively informal style,
resembling more a ‘conservation with a purpose’ than a question and answer format (Mason,
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2002). The selection of interviewees was guided by theoretical as well as by practical
considerations. An important criterion was to interview people from varied backgrounds, who
can provide diverse perspectives on the case studies. All interviews were done in person and
lasted between 0.5 and 2 hours. The interviews were recorded in a field journal, rather than using
audio recording equipment. This meant that many nuances and details from the interviews could
not be captured. At the same time, it was clear before and during the interviews that interviewees
felt more at ease to discuss sensitive issues. A consequence of this was higher quality data that
were more representative of the views and experiences of participants. Some of the interview
notes were subsequently edited to facilitate thematic coding and further analysis. A list of the
organisations interviewed in Tanzania and Ethiopia can be found in Appendix A1 and Appendix
B1 respectively.
Documents provided information about the research context, potentially relevant actors and
allowed for triangulating and cross-checking of data from other sources. Documents included
government policies, project reports, feasibility studies, river basin plans, and technical reports.
Key informants and interviewees provided many of the documents. Some further documents were
obtained from the internet, e.g. via the websites of relevant organisations.
Personal observations provided the opportunity to uncover explicit and tacit aspects of the case
study context. Observations were collected when visiting the case study area, the offices of
organisations, and, during interviews. Participatory network mapping exercises as well as the
attendance of project meetings and workshops provided additional opportunities to observe
research participants and the interactions between them. Observations were recorded in a field
journal. Interviews, documentary research and personal observations were mainly used during the
explorative study phase, but also at later stages of the fieldwork. For example, to validate and
triangulate emerging findings.
In Tanzania, the explorative first study phase lasted for around three months, during which time
I identified relevant actors, issues and the relationships between these. To do so, I ‘followed the
water,’ through the Mkindo watershed and along the way mapped water infrastructure, issues,
organizations and in what ways peoples’ livelihoods depended on water and/or shaped water
resources through their everyday practices. The framing of the problemshed and the specification
of the social network boundaries was an iterative process. Local experts identified issues (e.g.
destruction of catchment forest, conflict between farmers and pastoralists), which lead to the
identification of new actors (e.g. forest protection committee, livestock association), thereby
stabilising a problemshed and a network population to guide the social network data collection.
In Ethiopia, a similar strategy to explore the case study context and identify the network
population was used. However, considering the much larger size of the Tana and Beles sub-basins
compared to the Mkindo watershed, I relied more heavily on secondary data sources, such as
government reports and expert interviews to identify relevant actors and issues. In Ethiopia, I was
able to make extensive use of government records about organizations working in particular
locations and on particular issues. For example, I obtained government records of all the NGOs
and international organizations working in the districts selected for the social network survey.
This was possible because all foreign organisations are required to register their activities and
projects with the regional Bureau of Finance and Economic Development (BoFED). To map
actors and issues across the Tana and Beles sub-basins, I also made use of data available from
geographic information systems (GIS) and used maps from the study area in expert interviews. I
made several trips to local district offices, towns and villages to interview relevant stakeholders,
which also provided opportunities for informal discussions and participant observations.
That data collection for this thesis was part of several larger interdisciplinary research projects,
meant that I could draw on complementary research in the same study sites. For example, in the
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Mkindo catchment, participatory geographic information systems (P-GIS) techniques have been
used to map and assess the potential impact of interventions in agricultural water management,
e.g. different irrigation strategies, on peoples’ livelihoods and water resources in the landscape.
In the Ethiopian case study, an integrated water-energy (nexus) model, in combination with
participatory scenario development identified trade-offs and synergies of multi-sectoral
development plans in the Tana and Beles sub-basins. Participating in parts of the fieldwork, and
some workshops, organised by colleagues in the same research projects, helped to further
contextualise and sensitise my own research. Drawing on complementary research insights helped
me to (re)frame the problemshed and identify additional organisations that should be included in
the social network study. For further details on the P-GIS exercises in the Tanzania see Cinderby
et al. (2011) and for the nexus modelling work in Ethiopia see Karlberg et al. (2015).
An important outcome of the explorative scoping study was a list of all the organisations that
should be included in the social network survey. This so-called ‘recall list’ was further validated
by asking several experts with long experience in the study sites to identify any relevant
organisations that were missing from the list. Further rigour was added by asking informants from
diverse background (e.g. district officials, village leaders, local researchers) and familiar with
different aspects of the study sites, to check the growing list. Once the recall list became saturated
and no new actors were being added, I proceeded to the next phase. That was the collection of
relational data, on the patterns of interactions among the organisations on the recall list, using a
social network survey.
3.3.2

Stage 2: Social network survey

A social network survey was used to collect data on the relationships between all those actors
identified in Stage 1. The survey was developed based on extensive fieldwork during the
explorative study phase, and survey questions were adapted accordingly. To generate the social
network data, respondents were asked about the relationships between their organisation and all
of the other organisations on the recall list. This is a robust way to obtain data on established
patterns of interaction between actors, as it triggers the respondent to think through if his/her
organization has relations to the actors on the list (Marsden, 1990). During the network survey, I
used expanding selection (Doreian and Woodard, 1992), which draws on the research
participants’ own knowledge of network boundaries. To ensure that the most relevant actors had
been included in the study, each survey respondent was encouraged to add new actors they
considered missing. This means that the ultimate boundary of the network is “imposed or created
by the actors themselves” (Hanneman and Riddle, 2005).
Survey respondents were selected based on two main criteria. First, they should have a good
overview of the activities, practices and relationships of their organisation. Second, they should
have been with the organisation for more than two years. All network surveys were conducted in
a face-to-face interview. In Tanzania, I conducted all the survey interviews myself. About half of
the network survey interviews were conducted in English, the other half in Swahili, with the help
of an interpreter. In Ethiopia, all surveys were conducted by local research assistants, familiar
with the study site. I did participate, however, in some of the network survey interviews, to ensure
the survey was administered properly. Most of the network survey interviews lasted around 1.5
hours, but several lasted for longer, up to 2.5 hours.
The surveys consisted of three main sections. One section focused on eliciting information about
the organisations’ attributes or characteristics. For example, their activities and practices in
relation to water management, use, and development. This was followed by a section in which
the respondents were asked about the relationships between their organisation and all of the other
organisations on the recall list. To do this, we asked respondents to indicate those organisations
with which their organisation regularly collaborates or coordinates activities with. The third
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section of the survey contained open ended questions. For example, how relationships would need
to change in order to improve coordination and cooperation regarding natural resources
management in the study area. The social network survey for the Tanzania and the Ethiopia case
study can be found in Appendix A2 and Appendix B2 respectively.
3.3.3

Stage 3: Qualitative and visual network research

In Stage 3, which was only carried out in Ethiopia, I used qualitative and visual network research
approaches to contrast and complement the structural data collected through the network survey,
with an enquiry into the quality, nature and meaning of different relationships and networks.
Given that the structure of networks was already captured in the network survey, the focus was
to generate complementary qualitative data on relationships and networks. Data collection
involved two network mapping approaches. Ego-centred network mapping interviews, which had
the purpose to explore how key actors perceive their embeddedness into relationships and
networks. The second method, called Net-Map, brought together a diverse group of stakeholders
to jointly map networks influencing specific governance challenges. These challenges had been
identified during the previous research stages and were considered important by research
participants. The two network mapping approaches are briefly described below. For further details
see also Stein et al. (2014) as well as Article 3, 4, and 5 contributing to this thesis.
Ego-centred network map interview
When studying ego-centred networks (also called personal networks), the main interest is to
understand how a person or organization (i.e. “ego”) is embedded in its social environment.
Network map interviews were conducted with a sample of seven government agencies responsible
for the implementation of sectoral policies on water, energy, agriculture, and the environment at
the regional and district level. The selection process was guided by structural analysis
(identification of key actors) as well as theoretical considerations, to select actors from different
policy domains and governance levels. Groups of three to four high-level representatives of the
same agency co-created network maps based on a template which illustrated their organisation as
a small circle at the centre of three concentric circles indicating the relative importance of an
organization to the respondents’ organization (i.e. the closer, the more important). The template
map was also divided into sub-sectors representing four policy domains (water, energy,
agriculture, and environment). Interviews lasted between 1.5 and 2.5 hours. After each interview,
the multiplex network maps were digitalised and disaggregated using the software package
VennMaker, which facilitated comparative analysis across networks.
Net-Map: participatory network mapping
Net-Map is an interview-based mapping tool that helps people understand, visualize, discuss and
improve situations in which many different actors influence outcomes (Schiffer and Hauck,
2010). Net-Map was used to complement the ego-centred network maps by bringing together
diverse stakeholders, to jointly map and discuss networks pertaining to specific governance
challenges in the Tana and Beles sub-basins. Net-Map was used during a one-day stakeholder
consultation workshop. Participants included regional government organisations, the river basin
organisation, and, research as well as non-governmental organizations. Two network maps were
created by participants, with the help of two facilitators. One on how to improve agricultural water
management linkages and the other on how to bring ecosystems into development planning. In
the Net-Map exercise, research participants mapped key actors, collaborative relationships
between those actors as well as their relative power to influence the governance challenge that
the map was about. In a second step, the network map was used to discuss how the network
mattered for the governance issue, what relationships would need to change to improve the
situation and who could mediate processes of change. For a detailed description of the Net-Map
tool, see Schiffer and Hauck (2010), Stein et al. (2014) and Article 4.
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3.4 Strategies for data analysis and methods integration
Social network analysis
The analysis of the quantitative network data collected during Stage 2 focused on the patterns of
interactions between actors in the governance networks. The data from the social network surveys
was coded into data matrixes, that were then imported into social network analysis software
packages. For the network analysis I used UCINET, and for the visualisation of the networks I
used NetDraw and Visone. These software packages make it possible to measure structural
properties of the network at different levels, from the actor, and group levels, to the whole
network, and also allow the network data to be visualised. Considering that governance processes
are shaped by multiple network mechanisms, and at different network levels simultaneously
(Jones et al., 1997; Prell, 2012), several network measurements have been used in the analysis.
These network measurements aimed at describing and analyzing the structural characteristics of
the networks. The social network analysis and the specific measurements are further explained
and justified in the respective articles, especially Article 1 and Article 2, which had an explicit
focus on the use of methods from the field of social network analysis to investigate the structure
of governance networks.
Analysis of ego-centred network maps
The analysis and interpretation of the ego-centred network maps proceeded in three steps. First,
and working with the research participants, an initial analysis was undertaken during the network
mapping interview. The visual representation of the network helped interviewees to construct
narratives of the relationships with other organisations (Molina et al., 2014). For example, about
the quality or content of those relationships. Second, after the interview, the network maps were
digitalised using social network analysis software. The distribution of organisations across sectors
and their relative importance to the ego organisation indicated topics and relationships of
particular relevance to ego, which could then be examined in greater depth through the analysis
of narrative data (Herz et al., 2015). Third, the field notes from the interviews were coded
thematically and then triangulated with other data collected on the same organisations, including
interviews, the network survey, and documents. The combination of multiple data sources
allowed for the exploration of relationships in more depth.
Analysis of Net-Maps
The Net-Map was for the most part analysed, interpreted, and validated during the workshop
through a structured dialogue with the research participants. Having the network map in front of
the participants helped to focus discussions and to establish a shared understanding of the ways
in which multiple actors influence governance challenges in the Tana and Beles sub-basins.
During the mapping process, the network map functioned as a boundary object and narrativegenerating device that facilitated the analysis, interpretation, and communicative validation (cf.
Schönhuth et al., 2013). A discussion of the network maps and diverse interpretations thereof,
allowed to explore and validate the findings as they emerged. After the workshop, the paper-based
Net-Map was digitised, and the notes from the workshop were edited. The digital format of the
network and narrative data allowed for further processing and analysis.
Methods integration
In this thesis, qualitative and quantitative methods were combined in a sequential design
(Domínguez and Hollstein, 2014). By this I mean that insights and data from the previous phases
have informed the questions, data collection, and analysis of later phases. First, qualitative
research, such as unstructured and semi-structured interviews, in combination with documents
and personal observations from the field sites, allowed for the exploration of networks and their
boundaries. This preparatory research was essential to inform the design of the subsequent
quantitative research into the structure of the governance networks. Whole network studies often
require huge efforts, in terms of time and resources for the data collection, and are vulnerable to
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missing data (Hollstein, 2011). Detailed knowledge of the field being studied is therefore an
important prerequisite to improve the quality and reliability of the network data. Insights from
qualitative research have also been useful to contextualise and complement the findings from the
social network analysis. Interviews with representatives from many of the organisations that have
been part of the social network survey provides useful contextual information, to better interpret
relational patterns, and network measurements. For example, interviews helped to understand and
explain why certain actors occupied a central position in the network, or why groups of actors
had, or did not have, relationships with each other. In that sense, qualitative data complemented
and strengthened the structural analysis in important ways. Combining different network research
approaches allows for comparing, contrasting and triangulating between different datasets. This
provides a richer and more multifaceted understanding of governance networks. An overview of
the relational dimensions and their specific foci, as well as corresponding methods for data
collection and data analysis is given in Table 1.
Table 1 Framework dimensions and corresponding methods.
Dimension

Focus

Data Collection

Data Analysis

Insight

Structure

Structural configuration
of networks (outsider
perspective)

Network survey

Social Network
Analysis:

Identification of actors in
key positions, structural
configuration of
relationships and
boundaries

Relation

Relational
embeddedness of actors
(insider perspective)

Network map
interview

Analysis of
network maps
and related
interview records

Configuration of
organisational networks;
the content and quality of
the relationships that
constitute these networks

Narrative

Meaning of governance
relations and boundaries

Network
mapping and indepth interview

Analysis of
interview data

Meaning of relationships
and boundaries;
opportunities and
limitations for boundarycrossing relations
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Actor centrality,
group cohesion,
structural
equivalence

Articles contributing to the thesis

4 Articles contributing to the thesis
This doctoral dissertation is written as a cumulative thesis, with articles published in peerreviewed journals contributing to the objectives and answering the research questions. In total
five articles relate to this thesis. Three I wrote as first author, and they are the main contributions
to this thesis. Two further co-authored articles are included in the thesis. These contribute relevant
conceptual and methodological reflections on network research drawing on my case study in
Ethiopia.
List of articles
Article 1

Stein, C., Ernstson, H., Barron, J., 2011. A social network approach to analyzing
water governance: The case of the Mkindo catchment, Tanzania. Physics and
Chemistry of the Earth, Parts A/B/C 36, 1085–1092.
https://doi.org/10.1016/j.pce.2011.07.083
Contribution by Stein, C.: study design, fieldwork and data collection, data
analysis, writing of the manuscript and revision of the manuscript.
Contribution by co-authors: both co-authors commented on the study design; H.
Ernstson assisted in developing the network survey; H. Ernstson and J. Barron
commented on the manuscript and helped in revising it.
Article 1 (Stein et al., 2011) assesses the patterns of formal and informal
interactions among a plurality of actors involved in the governance of the Mkindo
watershed in Tanzania. The study shows the potential of Social Network Analysis
to empirically map collaborative governance networks. The article identifies
potential opportunities and constraints for governing water and related resources,
based on the patterns of horizontal interactions across the watershed, as well as
vertical interactions between local, socially embedded, and higher-level
bureaucratic governance arrangements. It shows that horizontal interactions are
organised around village boundaries, but also to some extent mediated by village
leaders that broker between those communities. Vertical interaction patterns
suggest a disconnection between local and higher-level actors. Furthermore,
socially embedded community-based organisations are often bypassed by
bureaucratic formal governance arrangements.

Article 2

Stein, C., Pahl-Wostl, C., Barron, J., 2018. Towards a relational understanding
of the water-energy-food nexus: An analysis of embeddedness and governance
in the Upper Blue Nile region of Ethiopia. Environmental Science and Policy
90, 173–182. https://doi.org/10.1016/j.envsci.2018.01.018
Contribution by Stein, C.: study design, fieldwork and data collection, data
analysis, writing of the manuscript and revision of the manuscript.
Contribution by co-authors: C. Pahl-Wostl made suggestions for restructuring
the manuscript; C. Pahl-Wostl and J. Barron provided comments for improving
the manuscript and revising the manuscript.
Article 2 (Stein et al., 2018) empirically examines how actors, involved in (nexus)
governance of water, energy, agriculture, and the environment in the Upper Blue
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Nile in Ethiopia, are embedded in structures of social relationships. Three types
of embeddedness are conceptualised and methodologically operationalised. The
analysis shows that to understand nexus governance, it is important to consider
not just horizontal interactions between sectors, but also vertical interactions
between levels of governance, and importantly, how power shapes those
interactions. The article illustrates the analytical power of Social Network
Analysis methods to map multidimensional interactions, but also the limitations
of purely structural analysis as it falls short in understanding the quality of
relationships, and the associated meanings, that can provide the foundation for
collaborative governance actions.
Article 3

Stein, C., Jaspersen, L.J., 2018. A relational framework for investigating nexus
governance. The Geographical Journal. https://doi.org/10.1111/geoj.12284
Contribution by Stein, C.: study design, fieldwork and data collection, data
analysis, development of the framework, writing of the manuscript and revision
of the manuscript.
Contribution by Jaspersen, L.J.: development of the framework, provided
comments for improving the manuscript and helped significantly to revise the
manuscript for final resubmission.
Article 3 (Stein and Jaspersen, 2018) presents a three-dimensional framework,
and corresponding methods, for investigating nexus governance from a relational
perspective. Drawing on mixed-method network research with organizations
implementing water, energy, agricultural, and environmental policies in the Upper
Blue Nile of Ethiopia, the article demonstrates how the framework for
investigating networks, relations, and narratives can provide new insights into the
challenges and opportunities of nexus governance. The findings illustrate how
elements of a nexus, and the relationships that connect them, take on different
meanings for different actors, as well as at different governance levels. Shifting
meanings highlight the inherently political nature of nexus governance and its
relational configuration. This testifies to the importance of paying attention to
boundary enforcing and boundary spanning narratives in order to makes sense of
the potential but also of the limitations of collaboration.

Article 4

Hauck, J., Stein, C., Schiffer, E., Vandewalle, M., 2015. Seeing the forest and
the trees: Facilitating participatory network planning in environmental
governance. Global Environmental Change 35, 400–410.
https://doi.org/10.1016/j.gloenvcha.2015.09.022
Contribution by Stein, C.: contributed an imperial case study (Section 3.2) and
wrote significant parts of the discussion, including the sections on comparison
of methods and network maps as boundary objects (Section 4). Helped
extensively to improve and revise the entire manuscript for resubmission.
Article 4 (Hauck et al., 2015) presents a tool for participatory network research
that allows for the mapping of who has influence in a governance network and the
exploration of strategies for navigating those networks with research participants.
In the article, my co-authors and I present the Net-Map tool and reflect on the
potential and on limitations of participatory network mapping to help stakeholders
identify strategies for navigation of the complex networks in which they are
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embedded and to support transdisciplinary research processes. The potential for
using network maps as boundary objects in transdisciplinary research, as well as
the relative advantages and limitations, in comparison with quantitative Social
Network Analysis, are discussed.
Article 5

Jaspersen, L.J., Stein, C., 2019. Beyond the matrix: Visual methods for
qualitative network research. British Journal of Management.
https://doi.org/10.1111/1467-8551.12339
Contribution by Stein, C.: provided two of the three empirical examples, wrote
the sections on participatory network mapping and network map interview.
Strengthen the paper by providing comments for improving the manuscript and
helped to revise the paper for resubmission.
Article 5 (Jaspersen and Stein, 2019) introduces visual network research
approaches as a set of complementary methods to bridge the gap between
connectionist/qualitative and structuralist/quantitative network research
approaches. A typology of three visual network research approaches serves to
illustrate how different levels of standardisation in the data collection allow for
the exploration of different aspects of what it means to be embedded in a network.
The article evaluates the merits and limitations of the presented methods. The
article argues that, if used reflexively, such qualitative and visual network
research methods provide powerful and complementary approaches to
researching embeddedness and network governance.
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Article 1: A social network approach to analyzing water governance:
The case of the Mkindo catchment, Tanzania
Stein, C., Ernstson, H., Barron, J., 2011. A social network approach to analyzing water
governance: The case of the Mkindo catchment, Tanzania. Physics and Chemistry of the Earth,
Parts A/B/C 36, 1085–1092. https://doi.org/10.1016/j.pce.2011.07.083
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c
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Abstract
The governance dimension of water resources management is just as complex and interconnected
as the hydrological processes it aims to influence. There is an increasing need (i) to understand
the multi-stakeholder governance arrangements that emerge from the cross-scale nature and
multifunctional role of water; and (ii) to develop appropriate research tools to analyze them. In
this study we demonstrate how social network analysis (SNA), a well-established technique from
sociology and organizational research, can be used to empirically map collaborative social
networks between actors that either directly or indirectly influence water flows in the Mkindo
catchment in Tanzania. We assess how these collaborative social networks affect the capacity to
govern water in this particular catchment and explore how knowledge about such networks can
be used to facilitate more effective or adaptive water resources management. The study is novel
as it applies social network analysis not only to organizations influencing blue water (the liquid
water in rivers, lakes and aquifers) but also green water (the soil moisture used by plants). Using
a questionnaire and semi-structured interviews, we generated social network data of 70
organizations, ranging from local resource users and village leaders, to higher-level governmental
agencies, universities and NGOs. Results show that there is no organization that coordinates the
various land and water related activities at the catchment scale. Furthermore, an important result
is that village leader play a crucial role linking otherwise disconnected actors, but that they are
not adequately integrated into the formal water governance system. Water user associations
(WUAs) are in the process of establishment and could bring together actors currently not part of
the formal governance system. However, the establishment of WUAs seems to follow a top-down
approach not considering the existing informal organization of water users that are revealed
through this social network analysis. Instead of imposing institutional arrangements, we argue
that it is more promising to identify and build on existing social structures. Social network
analysis can help to identify existing social structures and points for interventions to increase the
problem solving capacity of the governance network.
Keywords: Water governance; Social network analysis; Catchment management; Water
resources; Tanzania
1. Introduction
The governance of water resources is an inherently complex process. Complexity steams form
the interconnected nature of the hydrological cycle and consequently the many actors and sectors
that influence water resources at multiple scales. However, often responses to water problems do
not take into account the interconnectedness of both hydrological and governance systems (Molle
et al., 2007). This can have the unintentional effect that interventions intended to solve a problem
for one actor or sector, or at one particular scale may reinforce or create new problems for another
actor, or at another scale. Awareness of this complexity is a necessary but not sufficient condition
to improve water resources governance (Pahl-Wostl et al., 2007). A major challenge is to find
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effective methods to analyze complex water governance arrangements, in particular the social
dimension, which has often been neglected in the past (Pahl-Wostl, 2002). Given the range and
complexity of multi-actor natural resource governance arrangements, there is thus real need to
develop analytical tools and methodologies that can capture and translate such complexity into
data, which can be systematically analyzed and interpreted (Pahl-Wostl et al., 2010; Schiffer et
al., 2010). In this paper we demonstrate social network analysis as a viable approach to
systematically describe and analyse certain aspects of the social complexity underpinning water
resources governance.
One of the shortcomings of existing tools and methods is that they tend to focus on formal
administrative structures, those being explicitly stated in policy documents and laws. However,
these may have little to do with the everyday reality of natural resource managers and users, their
behaviour and social interactions (Carlsson and Berkes, 2005). There is an increasing demand to
find ways to also capture and analyze what has been referred to as informal institutions, and
established and reproduced informal networks of information sharing and collaboration between
the multitude of actors that make up different governance arrangements (Rydin, 2006).
Different types of governance systems have been promoted as solutions to regulate human
environment interactions and water policies have put varying emphasis on the state, markets or
users groups to govern water (Meinzen-Dick, 2007). Empirical evidence suggests that no single
governance model works across all cases and at all scales (Ostrom et al., 2007). Since missmanagement and poor governance lays at the heart of the worlds water crisis (Rogers and Hall,
2003), there is an urgent need to better understand and improve existing water governance
systems.
The aim of the paper is to demonstrate how to use a social network approach to analyse the
structural characteristics that underpin the governance of water resources at the catchment scale.
The study is mainly descriptive, using social network analysis foremost as an analytical tool to
systematically describe certain aspects of the social complexity of water resources governance.
The approach is developed and tested using empirical social network data in the Mkindo
catchment in Tanzania, but the emergent framework is generally posed so as to be useful for other
catchments as well. A key message from this study is that decisions impacting on water involve
a range of stakeholders related to each other through complex governance arrangements.
Interventions geared towards more sustainable use and management of water will need to account
for, but also work through these complex webs of social relations.
2. Water governance and a social network approach
Recognizing the importance of different management units interacting across sectors, geographic
scales and administrative levels of governance, new frameworks for governing natural resources
have emerged. Polycentric institutional arrangements have been proposed to be better suited for
governing social-ecological system than central state agencies (Ostrom, 1998). Concepts such as
co-management, adaptive co-management, and adaptive governance have been suggested as
institutional responses to governing nature society interactions (Armitage et al., 2009; Carlsson
and Berkes, 2005; Folke et al., 2005; Saglie, 2006). All these governance frameworks entail an
implicit assumption that social networks matter for the management and governance of natural
resources (Carlsson and Sandström, 2008). Governance includes both the formal (codified and
legally adopted) and informal (traditionally, locally agreed and non-codified) institutions and the
various formal and informal interactions between state, civil society and the private sector
(Rogers, 2006). To study governance thus implies to be “concerned with those political, social
and economic organizations and institutions (and their relationships), which are important for
water development and management” (Rogers and Hall, 2003). From a network perspective this
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would entail to map formal and informal interactions between the various actors influencing water
resources management and governance (e.g. state agencies, community based organizations,
NGOs, and private companies).
Water resources management and water governance, has traditionally focused on blue water
flows, the liquid water in rivers, lakes and aquifers. Less attention has been paid to the soil
moisture (‘green’ water) from infiltrated rain that sustains plant growth including rainfed crops,
pasture and forests (Falkenmark and Rockström, 2005). As water moves through a landscape,
hydrological attributes, e.g. quantity, quality, location and timing, are all influenced by land use
and vegetation patterns (Brauman et al., 2007; Calder, 2005). Therefore, an integrated approach
to water resources management and governance needs to include both green and blue water flows
(Falkenmark, 2007; Molden, 2007; Rockström et al., 2004). Using a network approach would
therefore mean to also include not only the actors that interact with the blue (liquid) water in
rivers, lakes and aquifers, but also those that through their practices, change land and vegetation
cover and therefore change green water flows in the landscape.
A network approach thus means to formally view a social network as a set of actors (individuals
or collectives) linked through one or more relationships (Marin and Wellman, 2010). Actors and
their ties define network data that can be analysed using social network analysis. Social network
analysis is a systematic approach that has developed a set of well-proven methods and theories to
measure and analyze patterns of social relations (Borgatti et al., 2009), based on the numbers and
length of pathways among actors (Hanneman and Riddle, 2003; Wasserman and Faust, 1994). In
social network analysis, the core analytical unit is neither the whole ‘system’, nor individual
‘parts’, but rather the ‘relation between parts’. This allows for the study of how localized
interaction between individuals, organizations or other social entities give rise to larger-scale
patterns – or structures – that both facilitate and constrain individual actors, while giving rise to
the properties of the social system as a whole (Borgatti et al., 2009; Diani and McAdam, 2003;
Wasserman and Faust, 1994). Social network analysis has recently been introduced into the study
of natural resource management (Bodin et al., 2006; Bodin and Crona, 2009; Ernstson et al., 2010;
Ernstson et al., 2008; Newig et al., 2010). This paper builds on this work but take it further by
linking social network analysis to a biophysical model of green and blue water flows. The
conceptual distinction between green and blue water flows developed by Falkenmark and
Rockström (2004) is used as an analytical starting point to investigate how activities connected
to water resources are governed within a catchment area. Figure 1 shows a stylized image of a
multi-level governance network with actors that operate and engage with blue and green water
flows through different activities and at difference places and scales.
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Figure 1 A stylized image of the conceptual model underlying this paper. A network of actors that operate at different
scales interact with the complex of green and blue water sources and flows in a catchment. Adapted from Ernstson et
al. (2010) and Rockström (unpublished).

3. Study area
The Mkindo catchment is located in Mvomero district in Morogoro region and covers an area of
about 913 km2 (see Figure 2). Annual average rainfall is about 900 mm/year. Rainfall distribution
is bimodal, with a short rainy season between October and December and a long rainy season
between March and May. Within the Mkindo catchment area, the Mkindo river and the Diwale
river are two important rivers supplying water to bordering villages, rice paddy irrigation schemes
and sugar cane plantations. The Mkindo catchment drains directly into the Wami River, which is
part of the Wami/Ruvu Basin one of nine river basins in Tanzania set up for the purpose of water
resources administration and management. Catchment forests, including the Nguru South and
Mkindo forest reserve in the upper parts of the catchment, regulate and protect water flows, to
surrounding villages and the larger Wami basin (Ngana et al., 2010). The Mkindo forest reserve,
established for its catchment value and rich in biodiversity, face many threats from human
activities such as agricultural encroachment, illegal harvesting of timber, charcoal production and
frequent fires. These activities lead to losses in biodiversity, vegetation cover and a degradation
of the water catchment value (URT, 2009).
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Figure 2 Mkindo catchment in the Wami basin in Tanzania.

More than 80% of the population in the catchment depend on agriculture as their major source of
income. The great majority of farmers are depending on rainfed agriculture and the main food
crops grown in the area are maize and rice. Livestock keeping is another important economic
activity, mainly in the lower part of the catchment. The livestock keepers are predominantly
Maasai pastoralists that have migrated to the area in the 1960s in search for pasture and water for
their animals. The presence of Mtibwa Sugar, the only large-scale manufacturing industry in the
Wami basin has stimulated both large and small-scale sugar cane production in the area.
4. Methods
4.1. Generating social network data
Any social network study needs to start with defining what is an actor in the study, what should
be considered as a tie between two actors, and what should be the boundary of the network in
question, i.e. what relations and what actors should be included in the data set, and which should
be left out. On top of this the network data set also includes data on the actors’ attributes, i.e. their
traits or characteristics like size or type of organizations.
In this study we chose actors to be organizations, ranging from Community Based Organizations
(CBOs) to state agencies, private companies and NGOs dealing with agriculture, livestock, land
and water resources management, environmental conservation, forestry, and domestic or
industrial water use. Since a social network study requires one to list and enumerate all actors
related to the problem at hand, the option of using individuals as nodes were deemed both
unrealistic (too many persons to visit) and unfeasible (impossible to list all individuals involved).
Organizations on the other hand presented sufficiently stable social entities with a manageable
number of actors, which could be identified at various scales, thus fulfilling our goal of capturing
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the cross-scale social complexity that underpins water resources governance. We also regarded
village leaders as actors, reasoning that they perform an organizational function and hold a stable
position over time.
The study generated data through a combination of semi-structured interviews, group discussions
and an organisational survey. To generate the social network data, respondents were encouraged
to mark their relations to other organizations in a recall list, which is a complete list of all the
organizations identified in a pre-study. To use a recall list is a robust way to obtain data on
established patterns of interaction between actors as it triggers the respondent to think through if
his/her organization has relations to the actors on the list (Marsden, 1990). Importantly, the recall
list was created during the pre-study in which we asked several informants with long experience
in the catchment to name all those organizations that influence land, water or ecosystem
management in the catchment. By allowing each of these pre-study informants to check the
growing list, a robust recall list could be completed. In total 78 organizations were identified to
potentially influence the governance of green and blue water resources in the catchment area.
High-level spokespersons from these organizations that had at least 2 years of tenure in the
organization were targeted for the survey. Targeting higher-level positions means that
collaborations are likely to be recognized and sanctioned by upper-level management and that
they presumably influences greater part of the organization. The risk with this method is that we
might have failed to pick up a wider web of less resource-intense relations that might exist
between lower-level management officials in different organizations. Although such relations
could be important, the longer-term structuring of the governance network, is assumed to be more
marked, or ‘patterned’, by high-level sanctioned collaborative ties. Furthermore, to capture these
less resource-intense ties, we would have needed to identify and interview multiple respondents
within each organization, which was beyond the scope of this study. The semi-structured
interviews were conducted personally, about half in English and the other half in Swahili with the
help of a translator.
When it came to relations we choose to generate data on three different organizational
relationships. Presenting the recall list, we asked respondents to mark their “regular/long-term”
relations in the recall list to other organizations on the following relations: (i) funding; (ii)
information and knowledge exchange; and (iii) collaboration. The survey also recorded
organizational attributes, including: type of organization, level of formalization (i.e. the extent to
which an organizations activities are structured by a predictable framework), activities that
influence ecohydrological processes in the catchment (e.g. agriculture, livestock, forestry, etc.),
where in the catchment these activities took place (e.g. upstream/downstream position) and the
scale of activity (e.g. plot, village or whole catchment).
For the social network analysis that follows in this paper, we only used reciprocated collaborative
ties. This means that for a tie to exist between two organizations, both need to have acknowledged
the other as a collaborative partner. Since each tie depends on two respondents, the data is more
robust to reporting errors and the choice of interviewees is less likely to have affected the results
of the analysis. The resulting network therefore aimed to capture stable network structures that
were created and maintained through repeated patterns of mutual collaboration.
As often pointed out, this type of social network data measures relationships between actors at a
particular point in time, thus giving a “static” view of the social network. Although we recognize
that networks will change over time, we also hold that the patterns of relations – the overall
structure – will not change easily. One way to support this statement lies in that all ties should
come with a cost, first for establishing them and then for sustaining them (Degenne and Forsé,
2004; Granovetter, 1973). Adding this cost of ties makes it plausible that resources tend to flow
along already established patterns of social interaction, and thus why dominant patterns of
collaboration and resource flows makes certain collaborations more likely to occur, and more
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effective if and when they occur. To explicitly address the temporal dynamics of structural change
of social networks, longitudinal studies that collect social network data at multiple points in time
could be done.
4.2. Setting social network boundaries
To define the boundaries of the set of actors to be included in the network, is a challenge for social
network studies (Marsden, 2005). The problem arises because social networks do not have a
natural frontier. Methodologically, it is therefore important to decide where to draw the
boundaries (Degenne and Forsé, 2004). Leaving out relevant actors or delineating boundaries
arbitrarily can lead to artefactual or misleading results (Marsden, 1990).
Since local level actors, like village leadership structures and community based organizations
amounted to too many possible actors, making it infeasible to visit all these actors, four villages
within the catchment were selected to be included for a detailed assessment in the social network
survey. The four communities were selected on the basis of their differences in (i) land use, (ii)
water availability, (iii) livelihood strategies, and (iv) physical accessibility. 2 These four
communities should represent a cross-section of agro-ecological zones and can be regarded as
representative communities for the whole catchment. Diani and Bison (2004) used a similar
method for urban studies, selecting geographical areas within a city.
Having selected the four villages, an approach that combined attributes and relations was used to
define the network boundaries (see Laumann et al., 1989; Marin and Wellman, 2010; Marsden,
1990, 2005). An actor was deemed part of the network on the basis of two criteria. The first
criterion was that the actor directly or indirectly influences the complex of green and blue water
sources and flows within the catchment boundaries (attribute criteria). Direct influence means
that an actor directly uses water or modify water flow through one of the following activities; (i)
modification of land/vegetation cover (e.g. grazing of animals); (ii) flow control measures (e.g.
reservoirs to store water); (iii) water withdrawals and discharge (e.g. irrigating crops) (cp.
Falkenmark, 2003). Indirect influence basically means that an actor is not directly modifying land,
water or vegetation but through its activities influences other actors that do so. For example a
governmental organization providing funding for a new irrigation scheme indirectly influences
water use and flows within the catchment. The second criterion was that the organization has
regular interactions with at least three other organizations that are part of the network (relational
criteria). The relation-based approach used ‘expanding selection’ (see Doreian and Woodard 1992
in Marsden, 2005), which draws on participants knowledge about the network boundaries.
Respondents are presented with “a provisional ‘fixed’ list of objects [i.e. a recall list of
organizations] deemed to be in a network” (Marsden, 2005). However, respondents are then
allowed to add actors to which they have relationships relevant for the study. This means that the
ultimate boundary of the network is “imposed or created by the actors themselves” (Hanneman
and Riddle, 2003). In this study, if an organization that was not part of the original recall list was
mentioned by more than two respondents, it was included in the network. The logic behind this
approach is that respondents should be able to define the boundaries of the network, but a
threshold (e.g. actor has to be mentioned more then twice) should keep the network to a
manageable size and avoid cluttering the network with irrelevant actors.
Out of the 78 organizations that we targeted for the survey, we reached 70 organizations, giving
a sufficiently high response rate of 90%. None of the respondents regarded the 8 non-surveyed
organizations as being influential for land and water management in the catchment. Furthermore,
2

The four communities were initially identified to be part of a participatory GIS (PGIS) exercise that aimed to
determine the livelihood strategies being adopted across the watershed by different communities. Linking the social
network analysis to the PGIS exercise provided opportunities to generate synergies between the two assessments.
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since respondents had the opportunity to add new actors to the recall list during the interview, this
provided us with a possibility to check the comprehensiveness of the network population. In all,
respondents added 53 new organizations. Although being a high number, as many as 45
organizations were added by only one respondent, and 6 was added by two.3 We can therefore
assume that the respondents of 70 actors included the most relevant actors, and consequently that
their interactions with others, provide a sufficiently robust picture of the social network that
underpinned water governance in the Mkindo catchment.
4.3. Handling the data and analyzing the data
The three relations from the survey were coded as three square matrices, so called adjacency
matrices, with 78 rows and 78 columns. The answers from each respondent consequently “fills
in” a row in each matrix, building up the data set. To this relational data, we added the attribute
data as a matrix with 78 rows and one column for each attribute. This data set was analyzed using
the software UCINET and NetDraw (Borgatti et al., 2002). The software makes it possible to (i)
represent the adjacency matrices as images that can be visually interpreted, and (ii) measure
structural network properties at different levels of the network (from the actor, group, to the whole
network level). Standard network measurements were used for analysis: Degree centrality and
betweenness centrality were used to locate influential actors (Freeman, 1979). The formers means
to identify those actors that are extensively involved in relationships with other actors (the number
of direct links to others), whereas the latter means to be central in the sense of sitting in-between
many others (how many times an actor lies on the shortest path between any two other actors).
Density was used as a measure of general group cohesion, i.e. the number of realized ties in the
network as a measure of the extent to which all actors in a network are tied to each other
(Wasserman and Faust, 1994). Centralization was used to complement density by describing the
extent to which cohesion is organized around particular focal actors (Scott, 2000). Lastly,
cohesive subgroup analysis was used to identify sets of actors that interact more with each other
than with others. Here we used the Newman-Girvan algorithm (Newman and Girvan, 2004).
Alongside these measurements, and the images generated by the software program, we also made
use of qualitative data based on interviews, documents and observations, to further stabilize our
interpretation of what the network meant for water resources governance.
5. Results
In presenting our results we will start from the local scale and later add higher-level actors. In
doing this a narrative will unfold based on the empirical data that helps us to understand how this
social network is structured.
5.1. The structure of the water governance network
The analyzed water governance network consists of 70 actors, linked through 536 collaborative
ties. Although only 11% of the potential ties in the network are present, there is still just one
component, i.e. the whole network is held together and no isolates exist. Figure 3 shows the
complete network of organizational actors that has been identified to directly or indirectly
influence water governance in the Mkindo catchment, rendering a first empirically informed
image of the social complexity involved in this catchment.
3

The Ministry of Energy & Mineral Resources was the only organization that was added three times. This organization
was knowingly not included in the survey for three reasons. First, no hydropower or energy infrastructure exists in the
Wami basin; second, respondents did not mention the Ministry of Energy & Mineral Resources as an actor they
regularly interact with; and third, the respondents did not perceive the organization as influential. Taken together, it is
save to assume that the Ministry of Energy & Mineral Resources is not a relevant actor in the Mkindo catchment.
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Figure 3 The green and blue water governance network based on reciprocated collaborative ties among 70 organizations.

5.2. Horizontal interactions across the catchment
Moving now to the local scale, the network of actors that directly influence the complex of water
flows consists of only 23 actors4: 16 community based organizations (CBOs), two large scale
sugar cane plantations, a local organization representing small scale sugar cane outgrowers, a
governmental forest plantation, an NGO that works with local communities to manage a game
reserve, an agricultural research institute that tests new rice varies in the catchment, and the
Morogoro Catchment Forestry Office, which manages the Mkindo Forest Reserve. Figure 4 (a)
shows how the actors directly influencing water flows are very sparsely connected through 12
reciprocated collaborative ties, resulting in the low network density of 0.036 (the existing number
of ties divided by the possible number of ties). Most active ties come from the actors around the
sugarcane industry that have long-term collaboration among each other and to adjacent villages.
In contrast, the CBOs from the four villages are disconnected. Only two CBOs, the irrigators
committee and the water committee from one of the villages interact on a regular basis.
Furthermore, no relationships exist between CBOs from different villages.

Figure 4 The left figure (a) shows the social network of actors directly influencing the complex of green and blue water
flows (black nodes). In the right figure (b), the village leadership is added (grey nodes).

4
In total the network of direct influence actors consist of 24 actors. However, one actor dealing with water treatment
and supply is located downstream and outside of the catchment and is therefore treated separately.
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If we now bring in the village leadership – being the village chairpersons (VCPs) and the village
executive officers (VEOs) – from all villages, the overall connectivity of the network increases
markedly (Figure 4, b). The empirically mapped social network thus demonstrates that the village
leadership not only connects all the CBOs and various water and land related activities within
their respective villages, but also and interestingly, across villages. The important role of the
village leaders is confirmed through interviews at the community level, were respondents stated
that the village leadership plays a central role in for instance mitigating local disputes related to
land and water resources in the Mkindo catchment.
To investigate the collaborative social network at the community scale, the density and
centralization for the individual communities and the four communities as a whole are calculated.
The density is relatively high within all four communities ranging between 0.476 and 0.700. The
density within communities is about 3 to 5 times higher compared to the density calculated for all
communities combined. This suggests that the horizontal linkages between communities in the
catchment are markedly lower than within the communities, since the level of cohesion among
actors’ drops when considering actors from different communities together. Furthermore, the high
values for degree centralization within communities suggests that many ties are mediated through
a few central actors. The centralization indexes for the community level, as a whole is at least 2
to 3 times smaller than within any of the four communities. Taken together, what the network
measurements suggest is that collaborative relations regarding water and land are much more
common within communities compared to the relations across community boundaries that would
encompass the wider catchment. It also suggests that community level questions pertaining to
water and land are centralized through some few actors within the communities (being the village
leadership functions as described above). Table 1 summarizes the social network measures
describing the network at the community levels of analysis. To further investigate this, a subgroup
analysis using the Newman-Girvan algorithm (2004) shows that the community network can be
divided into four clusters. Importantly, but perhaps not surprisingly, these clusters follow
community boundaries indicating that geographical space matters for building and upholding
networks of collaborative relations.
Table 1 Summary of measures at the community scale
Type of social network sub-graph
Community A
Community B
Community C
Community D
Communities aggregated

Size (No.)
7
6
5
6
24

Ties (No.)
20
18
14
14
76

Density (d)
0.476
0.600
0.700
0.467
0.138

Degree centralization (%)
73
60
50
80
23

5.3. Vertical interactions in the multilevel governance network
Having gained a better understanding of how the social network is structured at the local and at
the catchment scale, we now move to include actors operating at greater spatial and administrative
scales in order to better understand how the network addresses water issues across scales. To do
this we rearranged the social network data (i.e. the adjacency matrix) into two blocks. The first
block constituted the local direct influence actors and the second block the higher-level actors
that indirectly influence water issues. Based on this block model we calculated the mean
connectivity within each block and between the two blocks. Doing this the density in the direct
influence actors’ block was 0.036, reflecting the low connectivity among the local actors (as was
seen above). In contrast, the higher-level actors interact about five times more, having a density
of 0.183, suggesting that this denser network allows for a greater flow of shared information, and
greater possibilities of finding collaborative partners. The mean connectivity between the two
blocks is 0.056, considerably lower than within block 2, but twice that of block 1. This latter result
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importantly suggests that the network is not well integrated across spatial and administrative
scales.
5.4. Central actors in the multilevel governance network
Degree and betweeness centrality measurements were used to identify influential or central actors
in the network, as explained above (Freeman, 1979). Scores are calculated for all 70 actors in the
reciprocated collaborative ties network. Whereas degree centrality helps to identify actors that
have many ties to other actors, betweenness centrality makes it possible to identify actors that sit
in-between many others, thus potentially playing a brokerage role in the network bridging
disconnected segment of the network. Calculating the centrality of all the actors supports the
assumption that the village leadership has some brokerage (or gate keeping) role. Other actors
with both high degree and betweenness centrality scores include some of the local government
authorities, a university, and a local NGO. Compared to the village leadership, actors from the
ward and district level, link across larger segment of the catchment, but have much less
connections with CBOs in the villages. All these organizations are potentially influential in the
governance network and/or could fulfil a brokerage role. The organizations with a formal mandate
for the management of green and blue water, the Catchment Forestry Office and the River Basin
Office, have also high centrality scores and are well connected when analyzing the network as a
whole. However, the network analysis suggests that neither the Catchment Forestry Office nor
the River Basin Office is well connected to the community level and the CBOs that directly
influence water flows. Furthermore, the calculated degree and betweenness scores reveal that all
of the 16 community based organizations are located at the periphery of the network with few
links to other actors and therefore with very low centrality scores. Figure 5 illustrates these results
in an image with (a) degree centrality, to the left, and (b) betweenness centrality, to the right.

Figure 5 The social network with node size based on degree centrality left figure (a) and betweenness centrality right
figure (b).

6. Discussion
The governance network brings together a diverse network consisting of actors from government
authorities, civil society and the private sector that span from the community level to the
international level. The results of the study illustrate that the institutional landscape underpinning
water governance is much more complex than suggested by formal policy. However, with the aid
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of network analysis we have also revealed some underlying patterns of how the network is
structured helping us to make visible not only the formal arrangements of water governance, but
also those informal actors and their collaborative relations that could be of importance for
catchment level governance. To take this further we discuss how these collaborative networks
shape governance dynamics, and why they need to be recognized and built upon.
6.1. Recognizing existing social relations
A key result is that the village leadership structure plays a key role for the governance of water
resources in the catchment. Here we need to remember that we have not surveyed all villages in
the catchment, but a subset of four selected villages based on their varying attributes. A result less
sensitive to our sampling is that in all four villages the village leadership is performing the role
of connecting different CBOs dealing with water and land resources. Taken together, this
indicates that this linking internally and between villages is actually an institutional function of
village leadership.
The few relationships that actually span across village boundaries are between upstream farming
communities and downstream pastoralists community. Between these two parties there are
recurring conflicts, mainly in the dry session, when one of the streams between these two groups
dries up and the pastoralists are forced to bring their livestock to other water sources, thereby
crossing and sometimes damaging crops on the farmers’ land. The existence of collaborative ties
between these two groups indicates that some institutional mechanism exist to regulate conflicts
between farmers and pastoralists.
Still, our analysis shows the existence of several subgroups, with bonding ties between members
of their own village but few bridging ties to other villages. Although more empirical research is
needed to confirm this indication, the presence of several distinguishable subgroups with few
interactions between them could have a negative effect on the capacity of these groups to initiate
or maintain collaborative processes regarding water and land resources (Bodin and Crona, 2009;
Newman and Dale, 2007). This lack of interactions may hinder the development of social capital
and trust relations between these groups, thus decreasing the possibility of resolving existing
conflicts about land and water in the Mkindo catchment.
6.2. Building on existing social relations
The results from this study indicate that it is possible to identify, and therefore build on existing
social structures. An important result in this regard was the local CBOs that perform a range of
important functions related to water resources management in the study area. While CBOs often
focus on specific activities and locations, local government authorities (village leaders, Ward
Executive Officers, and district departments) often cut across sectoral boundaries and could
further facilitate integrated approaches to land and water management across the catchment. Due
to its structural position and long history of engagement in the area, the university could
potentially mediate between science and policy and across scales. The local NGO has helped
mobilized communities on issues related to natural resources management and is well positioned
to facilitate both horizontal and vertical interactions. Consequently, attempts to address gaps or
weaknesses, should recognize and build upon already existing social network structures.
A institutional response to better link otherwise disconnected stakeholders at the local level, as
well as to higher levels of governance, has been to introduce Water User Associations (WUAs)
(URT, 2002). These new entities are supposed to bring together water users and be responsible
for water resources management at the local level. However, irrespective of the community
emphasis and the participatory rhetoric, WUAs are still often imposed on local communities
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(IUCN, 2003), all to often leading to rigid structures that bypass existing social structures (Sokile
and Koppen, 2004). The reason for this is the continued preference for simple engineering type
of solutions to complex governance problems (Ostrom, 2007). The following statement by Merry
et al. (2007: 209) illustrates this problem:
The tendency to think of institutions as things rather than as relationships and processes and to
apply engineering metaphors and approaches rarely leads to effective institutional change. […]
The disappointing outcomes of the numerous attempts to impose water user associations […]
illustrates this error.

For state agencies, donors or NGOs that attempt to improve the existing use, management and/or
governance of water and land resources, a particular challenge is to assess the existing degree of
social organization and to identify potential partners to collaborate with. In many cases only
formal organizations are visible to them. However, as this study has shown, formal actors may
not be the only, or even the most important actors to collaborate with. In some cases official actors
may not be active at all and instead other institutions could provide important coordination
functions (Meinzen-Dick, 2007).
7. Conclusion
Using the case of the Mkindo catchment we demonstrated in this paper how social network
analysis provides a promising approach to map out the social complexity that underpins water
resources governance. Providing institutional space for relevant actors to gather and foster active
(cross-)boundary interactions can be a means to build network from existing bases of cooperation.
Making explicit provision for groups to learn together is more likely to lead to sustainable
solutions than setting up rigid institutional models that later fail to live up to their expectations
(Meinzen-Dick, 2007). Social network analysis has proven valuable for making existing social
network structures more visible and for analyzing individual actors and the collaborative networks
underpinning catchment scale governance. As such the type of social network analysis that has
been performed here, can serve as a tool to ‘ground’ network building efforts towards the creation
of locally anchored institutions.
Given the cross-scale and multifunctional character of water, decisions impacting water and land
use involve a range of stakeholders related to each other through complex governance
arrangements. Any transformation towards more sustainable and equitable water use and
management will need to work through these complex webs of social relations. This study has
gained some systematic insights into these relations. Looking at institutional arrangements in
water governance from a network perspective may be even more useful in the future as the number
of public and private sector actors involved in, or concerned with water resources management
increases and increasingly diverse stakeholders and worldviews need to be integrated.
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Abstract
Given the need for transformative changes towards more sustainable, integrated management of
water, energy and food systems, the water-energy-food nexus concept seems highly relevant.
However, while intuitively compelling, the nexus has also been criticized for abstracting and
thereby dis-embedding the collaboration processes through which further integration could be
achieved. There is a lack of empirical analysis and context-sensitive understanding, of the
opportunities and constraints of, collaboration and cross-sector coordination, as faced by actors
governing interconnected water, energy and food systems. In this paper we analyse how actors
involved in the governance of water, energy and food systems are embedded in social networks,
and discuss how that embeddedness shapes collaboration and coordination processes that are
relevant for addressing interconnected sustainability challenges. Drawing on the notion of
problemsheds, we delineate an analytical space that captures the interactions between water,
energy and food systems and the actors influencing them in the Upper Blue Nile of Ethiopia. Our
empirical data suggest that the claim that actors from different sectors are disconnected from each
other is overly simplistic. The ways in which actors are embedded in hierarchical structures may
help to explain why coordination challenges persist, despite the presence of cross-sectoral
linkages among them.
Keywords: Governance, water-energy-food nexus; embeddedness; social network research;
boundaries; Ethiopia
1. Introduction
The water-energy-food (WEF) nexus – from now on referred to as nexus - has been gaining
traction among scientists and policy makers as an allegedly new way to address complex, and
interconnected, sustainability challenges (Benson et al., 2015; Leck et al., 2015). The nexus is a
metaphor for interconnectedness. It draws attention to the interdependencies between resource
and policy systems and between diverse actors shaping these systems. A common assumption is
that sectors are managed in isolation, and that enhanced cross-sectoral coordination and
collaboration is needed to overcome the resulting policy fragmentation and sectoral silos. Nexus
approaches aim to reduce trade-offs and create synergies between water, energy and food systems.
The nexus discourse is part of a broader global policy trend, that emphasises ‘win-win’ solutions
through efficiency gains, and a preference for “technocratic forms of environmental
managerialism” (Cairns and Krzywoszynska, 2016). This notion that optimal managerial and
technocratic solutions can be found to deal with complex sustainability challenges has been
criticized for not paying sufficient attention to the political nature of transformative change
(Allouche et al., 2015; Scoones, 2016). It also neglects the fact that changes in governance
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arrangements do not start with a blank slate, but are embedded in a broader social, political and
cultural context that shapes the scope for change (Merrey et al., 2007). With regard to the nexus,
Foran (2015, p. 656) points out that “the social dimension of resource [nexus] linkages remain
thinly described and under-theorized.”
The nexus remains a somewhat elusive concept. There seems to be no agreed upon definition and
the boundaries of nexus analysis remain contested (Wichelns, 2017). Despite this conceptual
ambiguity, the nexus literature is, in large part, in agreement that the general governance problem
is related to fragmented policies, and that coherent policies would be the desired outcome of
implementing a nexus approach (Pahl-Wostl, 2017; Weitz et al., 2017). However, coherent
policies do not necessarily translate into more coherent or effective governance. Policies are often
contested and reshaped by a range of actors (Keeley and Scoones, 2003), resulting in a mismatch
between formal policy and governance practices (Mosse, 2004). Informal networks may also be
important, and in some cases perhaps even more important than the presence of formal institutions
(Scholz and Wang, 2006). The sobering experience with Integrated Water Resources
Management (IWRM), which promotes ideals of cross-sectoral cooperation similar to the nexus
(Benson et al., 2015; Biswas, 2008), highlights the need for more differentiated and contextsensitive analysis of local conditions and existing governance arrangements (Meinzen-Dick,
2007; Pahl-Wostl, 2015). Failure to take into account the (social) embeddedness of natural
resources management has been a key factor in limiting the success of previous governance
reforms (Cleaver, 2012; Merrey et al., 2007).
There is a surprising lack of attention in the nexus literature to how actors involved in the
governance of water, energy and food relate to each other through their everyday practices and
how existing social relationships shape governance processes. In this paper, we are concerned
with how actors involved in the governance of water, energy and food are embedded within social
(network) structures and the possible implications of this embeddedness for cross-sectoral
coordination and cooperation. We take a relational perspective on governance and use methods
from the field of social network analysis (SNA) to operationalise three distinct but complementary
types of embeddedness. An analysis of governance through the lens of embeddedness can start to
address an important shortcoming in the nexus literature. This is the lack of attention to, and
theorization of, social relationships and the ways in which they shape governance processes, in
terms of providing both opportunities and constraints for addressing complex and interconnected
sustainability challenges. The paper advances the nexus literature by moving beyond abstract calls
for more coordination and cooperation, to engage with these relationships (or their absence) as
empirical phenomena.
The paper is guided by the following central research questions: how do actors involved in the
governance of water, energy and food in the Upper Blue Nile interact with each other across
sectors and scales, and what are the possible implications of their embeddedness in social
networks for governance? More specifically we ask: do actors influencing water, energy and food
governance have cross-sectoral (boundary-crossing) relationships, or do they operate primarily
within sectoral boundaries? To answer the above questions, we explore empirically and through
social network analysis the ways in which actors involved in the governance of water, energy and
food systems relate to each other across sectors, and assess their embeddedness at the level of
individual actors and groups of actors, as well as across the whole network.
2. Conceptual framework
The term embeddedness describes how a phenomenon is situated in, and influenced by, its
environment. In this paper, we use the term embeddedness as ‘integration into particular
networks’ (Granovetter cited in Ansell, 2003, p.127) and examine the opportunities and
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constraints arising from an actor’s embeddedness in a set of social relations or networks. Studying
embeddedness may involve the analysis of (a) the quality and content of relationships; (b) the
inter-subjective meaning of relationships and network structure; and (c) the structural
configuration of relationships (Kruckenberg and Stein, 2017). The primary concern of this paper
is to assess the structural configuration of relationships, and to explore how social structure,
conceptualized as different types of embeddedness, shapes the governance of water, energy and
food systems.
Building on distinctions developed in social network analysis, Gulati and Gargiulo (1999)
distinguish between positional, relational and structural embeddedness. The three types of
embeddedness share the key assumption that action, including coordination and cooperation
among actors, is both facilitated and constrained by the structures of social relations (Granovetter,
1992). However, each capture different (theoretical) aspects of embeddedness and influence
actors through different mechanisms and in different ways.
2.1. Positional embeddedness
Positional embeddedness relates to the location of actors in the network (Gulati, 2007). Actors
that occupy a central position are likely to be more embedded in a network. Measures of centrality
are associated with positional embeddedness (Ansell, 2003). In social network analysis, the
concept of centrality is closely related to the study of power, different forms of influence, and
processes of inter-mediation (Brass and Krackhardt, 2012; Friedkin, 1991). Because of their
position, central actors can exert influence over other actors or have access to resources and
information that provide them with opportunities not accessible to others. Central actors can also
be subject to particular constraints, because of the pressure associated with their location in the
overall network (Barnes et al., 2016).
A range of centrality measures have been proposed in social network analysis, each one capturing
different aspects of positional embeddedness and what it means to be central in a network
(Freeman, 1979). For example, positional embeddedness (i.e. centrality) can be associated with
having many relationships to others, being connected over a short distance to other actors, or
bridging otherwise disconnected actors.
In this study, we use ‘betweenness centrality’ to quantitatively measure positional embeddedness.
Betweenness centrality measures the extent to which an actor lies between two other actors who
are themselves disconnected. High betweenness is often associated with a bridging (i.e.
brokerage) position and therefore the ability to facilitate or constrain the flow of information and
resources in a network (Borgatti et al., 2009). This is often interpreted in terms of potential power
that an actor might have due to its central location in the network (Brass, 1984). Which actors
occupy central positions in a governance network, and how these actors use their position, can
significantly shape governance processes and outcomes (Bodin and Crona, 2009). An analysis of
positional embeddedness measured through betweenness centrality allows for the identification
of who is influential in a governance network and who bridges between groups of actors that
would otherwise be disconnected.
2.2. Relational embeddedness
Relational embeddedness emphasizes the effects of cohesive ties between social actors on
cooperation (Gulati and Gargiulo, 1999). Cohesion may refer to the degree to which a network is
closed in on itself (Ansell, 2003). Cohesive subgroups, the extent to which relationships are
concentrated within a group, compared to between groups, is a way to conceptualize and measure
cohesion from a relational perspective (Wasserman and Faust, 1994).
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The level of cohesion or network closure, i.e. to what extent a network is integrated instead of
being divided into separate cohesive subgroups, is an important network characteristic shaping
governance processes and outcomes (Bodin and Crona, 2009). Cohesive subgroups can emerge
due to a range of factors, such as physical proximity, geographical and jurisdictional boundaries
or the division of labour and responsibilities within or across organisations (Friedkin, 2004).
Scholars have shown the effects of cohesive ties on cooperation in a range of contexts (Gulati and
Gargiulo, 1999), stressing both opportunities as well as constraints associated with cohesive ties
for governing natural resources (Newig et al., 2010). On the one hand, network closure can create
a context rich in social capital that facilitates collective action (Sandström and Carlsson, 2008).
On the other hand, cohesion and network closure can be a source of rigidity that hinders
cooperation and adaptation processes necessary to address complex governance challenges
(Gargiulo and Benassi, 2000).
There is not a single definition of cohesion. Rather, various conceptualizations and measures
emphasize different dimensions of cohesion (Prell, 2012). Density, i.e. the ratio of realized ties
over the number of possible ties, is an indicator of structural cohesion, often used to describe
network interconnectedness (Scott, 2013). One measure of degree of closure, and the extent to
which groups are embedded in their network, is the External-Internal (E-I) Index developed by
Krackhardt and Stern (1988). This is a simple but useful categorical measure of group embedding,
based on comparing the number of relationships within and between groups (Hanneman and
Riddle, 2005). In this study, we use the E-I Index to explore the extent to which actors are
embedded in a group of actors associated with a specific focal sector in the governance network.
An analysis of relational embeddedness, based on a comparison of between and within group
relations, allows assessment of the extent to which actors in a governance network have
relationships mainly confined to the same sector, or if relationships cross sectoral boundaries.
2.3. Structural embeddedness
The concept of structural embeddedness emphasizes that the behaviour and actions of actors are
not only shaped by their embeddedness in an immediate set of relationships, but also structures
of social relations at a broader network level. Structural embeddedness shifts the focus of analysis
from direct interactions between actors to indirect relationships and macro level processes. It
focuses on the broad network structure and how that structure influences cooperation and
coordination (Jones et al., 1997). The notion of structural embeddedness has been linked to
network models of structural equivalence and associated blockmodeling procedures (Gulati and
Gargiulo, 1999).
Two actors are structurally equivalent when they have similar ties to other actors, without
necessarily being directly connected themselves (Doreian et al., 2005). Structurally equivalent
actors occupy the same or nearly the same location in a network (Borgatti and Everett, 1992).
They can be thought of as occupying similar structural positions or roles within the network
(Robins et al., 2011) and therefore face similar sets of constraints and opportunities (Hanneman
and Riddle, 2005).
Blockmodeling is an analytic strategy that aims to reduce the complexity of a network by
partitioning a network into ‘blocks’ of structurally-equivalent actors, thereby rendering
underlying structural aspects of the network more visible. The partitioning (i.e. blocks) are
inductively derived from the patterns of relationships in the network (Doreian et al., 2005).
Blockmodels can reveal structural patterns such as cohesive subgroups, a core-periphery
structure, a hierarchy, a centralized system, patterns of coalition or structures of domination,
(DiMaggio, 1986; Wasserman and Faust, 1994). Such patterns can then be juxtaposed against
governance theories to explore their possible implications for coordination and cooperation.
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Structural equivalence is inseparable from network proximity (Borgatti and Everett, 1992), where
network partners have ties to the same third parties. “The extent to which members of a dyad
shared partners and those partners were themselves connected to one another” (Robins et al.,
2011, p. 1297), is an important characteristic of structural embeddedness. This creates a context
that can enable the establishment of trust, reduce uncertainty, and sustain norms necessary for
cooperation; properties that have been shown to provide the foundation for social mechanisms of
effective network governance (Jones et al., 1997). An analysis of structural embeddedness allows
the exploration of the structure of the whole network and “captures the impact of the structure of
relations around actors on their tendency to cooperate with one another” (Gulati and Gargiulo,
1999, p. 1446).
To conclude this section, positional, relational and structural embeddedness emphasize different
aspects of how structures of social relations shape governance processes. They are
complementary analytical perspectives that should be considered simultaneously (Rowley et al.,
2000). Governance processes can be shaped by multiple network mechanisms, and at different
network levels, simultaneously, to create the conditions where coordination and cooperation are
likely (Jones et al., 1997).
3. Case study
The case study site is in the Tana and Upper Beles sub-basins, which are part of the Abay (also
called Blue Nile) river basin, a region in north-western Ethiopia that is undergoing rapid
development of water, energy and agriculture resources, as well as associated changes in the
environment and people’s livelihoods. The Ethiopian government has embarked on a series of
irrigation and hydropower development projects in the study area. The Growth and
Transformation Plan (GTP), sets out a national development plan with the aim to bring about
broad-based economic growth that will result in making Ethiopia a middle-income country by
2025 (MoFED, 2010). It is an ambitious cross-sectoral strategy with various sectoral ministries
and agencies executing specific programs relating to their mandate, both at federal and regional
levels (Ayenew, 2014). The government’s Climate Resilient Green Economy (CRGE) strategy
complements the GTP and is designed to ensure that economic growth is environmentally friendly
and sustainable (EPA, 2011). Besides these, there are also specific sectoral policies for the water,
energy and agriculture sectors, which set out the vision for the sector as whole, as well as its
relationships with other sectors and institutions. For a more extensive review of Ethiopia’s
national policies and strategies, see Assefa (2008). In Ethiopia, governance arrangements are
broadly organized around three different levels: federal (national), regional (state) and local-level
organisations (Haileslassie et al., 2012). The Ministry of Water and Energy (MoWE); the Ministry
of Agriculture and Rural Development (MoARD), and the Environmental Protection Authority
(EPA) are key ministries 5 involved in the governance of water, energy, agriculture and
environment resources, and that have organisational structures at lower levels of government
(ibid.). Regional bureaus have similar mandates as the ministries at federal level. Regional
governments have legislative, executive and judicial powers and while they have the power to
administer natural resources within their boundaries, there is a hierarchy in the roles between the
federal and regional states (Haileslassie et al., 2008). For example, regions can adapt federal
policies or formulate their own policies, but policy issues that cross regional boundaries (e.g.
transboundary rivers such as the Abay) fall under the responsibility of the federal state. Water is
a typical example of a cross-cutting policy area, where organisations at federal, regional and basin
level have overlapping mandates. River basin organisations (RBOs), established to manage water
based on hydrological boundaries, are a relatively recent development in Ethiopia. They have a
5
The ministries have changed names and are now called: Ministry of Water, Irrigation and Electricity, Ministry of
Agriculture and Natural Resources, and Ministry of Environment, Forest and Climate Change.
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formal mandate to ensure projects and interventions are integrated at the basin level, and to this
end are, or should be, responsible for establishing effective networking among stakeholders
(FDRE, 2007).
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Figure 1 Map of the Tana and Beles sub-basins in the Upper Blue Nile (Abay).

Figure 1 shows the Tana and Beles sub-basins, situated in the (Abay) Upper Blue Nile, where
dams are being constructed or planned on all major rivers feeding into Lake Tana, which is at the
source of the Abay. These multi-purpose dams should supply water for irrigation, but also control
floods and regulate water levels in Lake Tana. An intra-basin water transfer conveys water from
Lake Tana to the Beles basin, via a 12km long tunnel, to produce electricity at the Tana-Beles
hydropower scheme, and to irrigate sugar cane plantations in the Beles area (Haileslassie et al.,
2008). Lake Tana is a biodiversity hotspot and was recently declared a UNESCO Biosphere
Reserve. Due to various water, energy and agriculture infrastructure developments, Lake Tana
functions as a natural reservoir for downstream hydropower production. A quantitative
assessment of potential cross-sector (i.e. nexus) issues arising from the implementation of the
GTP suggests that water levels in Lake Tana and possibly environmental flow requirements in
the Blue Nile river could become compromised by hydropower production at the Tana-Beles
hydropower scheme (Karlberg et al., 2015). This may create cross-sector conflicts where
upstream consumptive water use for agriculture and environmental impacts need to be negotiated
against hydropower and agricultural production downstream. The dependence on traditional
biomass for energy creates further trade-offs between environmental conservation, energy access
and agricultural productivity, which has implications for food security (Mekonnen et al., 2017).
The dependence on traditional biomass energy contributes to environmental degradation and a
reduction of agricultural productivity, as deforestation exposes soils to erosion, and the removal
of organic matter from fields reduces soil fertility (Haileslassie et al., 2008; Karlberg et al., 2015).
Land degradation and sedimentation from upstream watersheds also affects water infrastructure
and ecosystems around Lake Tana.
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To address these (nexus) issues, and to realise the full potential of development projects in the
Abay, will require cross-sectoral collaboration and integrated development planning. There have
been several large programs, such as the World Bank funded Tana Beles Integrated Water
Resources Development Project, with the ambition to develop enabling institutions for integrated
planning and to accelerate sustainable growth (World Bank, 2017). However, effective crosssectoral coordination and cooperation remains a major challenge in the Abay basin (Hagos et al.,
2011; Haileslassie et al., 2012), despite considerable efforts by the Ethiopian government, donors
and non-governmental organisations.
4. Methods
4.1. Fieldwork in the Upper Blue Nile
Fieldwork and data collection took place in two phases during 2012 and 2013. The first phase
focused on the identification of actors involved in the governance of water, energy and agriculture
and their relationships to each other. This was done through key informant interviews and a
network survey. The second phase explored, in greater depth, critical issues identified in the first
research phase, using qualitative and visual network research approaches (Stein et al., 2014). Both
phases focused explicitly on the actor networks involved in the governance of water, energy and
agriculture in the Tana and Beles sub-basins. In this article, we primarily focus on the quantitative
relational data generated from the network survey. In the following section, we describe the
research design and how the network survey was conducted in the first phase of fieldwork.
4.2. Problemshed as a unit of analysis
The multi-dimensional and interconnected nature of nexus challenges makes the demarcation of
boundaries for empirical research extremely challenging. Furthermore, social networks usually
do not have a natural boundary. It is therefore necessary to demarcate an analytical space that
reflects the complexity of the phenomenon, but is still of practical use in the research. For this
purpose we used the notion of problemshed and issue network (Mollinga et al., 2007), which
attempts to move beyond a predefined geographical unit of analysis (e.g. watershed) or a sectoral
focus (e.g. water) to include a broad set of issues that link to a problem context.
Obviously a problemshed is not something objectively given or neutral, but constructed either by
the researcher or co-constructed with stakeholders for the purpose of analysis. In this case, the
problemshed definition was theoretically informed by the water-energy-food nexus as a
framework for conceptualising the linkages between water, energy and food, as well as empirical
research on context-specific issues, associated actors, and their interlinkages. We also used
expanding selection (Doreian and Woodard, 1992), which draws on the research participants’
own knowledge of network boundaries to ensure that the most relevant actors had been included
in our study. To do this, survey respondents were asked to add new actors to the open-ended recall
list if they considered that somebody was missing.
The framing of the problemshed was an iterative process. Research participants identified issues
which lead to the identification of new actors, thereby stabilising a problemshed as a unit of
analysis to guide our social network data collection. The problemshed referred mainly to the Tana
and Beles sub-basins but was not confined to a single geographical boundary or scale. We used
key informant interviews, document analysis and maps, as well as insights from an integrated
water-energy model (Karlberg et al., 2015) to frame a preliminary problemshed.
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4.3. Data collection: the social network survey
The network survey targeted organisations from multiple sectors, levels of governance and
jurisdictions. Survey respondents were selected based on two main criteria. First, they should
have a good overview of the activities, practices and relationships of their organisation. Second,
they should have been with the organisation for more than two years, so that they had been
sufficiently ‘socialised’ by, and embedded in, the organisation.
All surveys were conducted by local research partners in a face-to-face interview. Each interview
lasted between one and two hours, with an average time of 1.5 h. In total 85 organisations were
surveyed, from the 100 organisations identified and included in the survey’s open-ended recall
list. The survey consisted of three main sections. The first section focused on eliciting information
about the organisations’ activities and practices in relation to water, energy, agriculture and the
environment. They were also asked at what level of governance (national, regional, local) their
organisations focused their organisational activities, what sector (water, energy, agriculture,
environment) they focused on, and to indicate on a map in what spatial area(s) (administrative or
hydrological boundaries) they had activities or programs.
This was followed by a section in which the respondents were asked about the relationships
between their organisation and all of the other organisations on the recall list. To do this we asked
respondents to indicate those organisations with which their organisation regularly collaborates,
or coordinates activities, in relation to one or more of the following issues: (1) water, (2)
agriculture, (3) energy, and (4) environment; thus generating four separate issue networks.
Relationships could be formal or informal, but should be recurring, and therefore institutionalized,
and shaping governance processes and outcomes in the study area. Relationships have been rather
broadly defined to capture the existence or absence of relationships pertaining to different issues,
but not their specific nature or quality. Given the relatively large number of actors and
relationships, a detailed investigation of specific relationships was not feasible through the
network survey. The final section of the survey contained open ended questions about how
relationships would need to change in order to improve coordination and cooperation regarding
natural resources management in the study area.
The relational data was transferred into four adjacency matrixes, one for each of the four issue
networks. For the social network analysis, we used both the four separate issue networks as well
as a combined network that contained all the four issue networks in a single data file. To combine
the four issue networks, the four matrices were aggregated in such a way that two actors have a
relationship when they have one or more issue-specific relationships. This allows for the analysis
of both issue-specific relationships and relationships that cut across multiple issues. Processing
and analysis of the network data was done with the social network analysis software, UCINET
(Borgatti et al., 2002), visualisations of the network graphs with Visone (Brandes and Wagner,
2004) and statistical data analysis were performed using SPSS (IBM Corp., 2016).
4.4. Network analysis: operationalizing embeddedness
Positional, relational and structural embeddedness are analytically distinct entry points to explore
the possible implications of the embeddedness of actors in social network structures, for
governance processes in general, and for coordination and cooperation in particular. Table 1
summarises the three types of embeddedness and the level of analysis they focus on, as well as
the main network concepts and measurements used to operationalise them in this study.
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Table 1 Social network concepts and measurements associated with the three types of embeddedness.
Type of Embeddedness
Positional
Relational
Structural

Level of analysis
Actor
Group
Network

Network concept
Centrality, brokerage
Cohesion, closure
Position, roles

Network measure
Betweenness centrality
E-I Index
Structural equivalence

The different types of embeddedness have been related to network concepts and measurements,
associated with centrality, cohesion and structural equivalence respectively (Ansell, 2003; Gulati
and Gargiulo, 1999). That operate at the actor, group and whole network levels (Prell, 2012).
5. Results
5.1. Who is central in the issue networks and who bridges across boundaries?
We calculated betweenness centrality for each of the four issue networks as well as for the
combined network. Figure 2 shows the four issue networks with the size of the nodes proportional
to their betweenness centrality. The nodes are fixed in their location, allowing to compare the
positional embeddedness of actors across multiple issue networks.

Figure 2 The four issue networks on water, agriculture, energy, and environment.

The analysis of positional embeddedness shows that the most central actors tend to be government
agencies from the national and regional level, with a broad political mandate for formulating and
implementing policies related to water, energy and agriculture. Regional government agencies
have the highest betweenness centrality scores, probably because they act as bridging
organisations between the national and the local level. Organisations focusing on the local level
tend to have lower centrality scores and are more located in the periphery of the network. The
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Bureaus of Water Resources Development (BoWRD), Agriculture and Rural Development
(BoARD) and Finance and Economic Development (BoFED) are the most central actors across
all the analysed networks. Based on betweenness centrality, the ministries at federal level, the
MoWE and MoARD, are less embedded in the networks compared to their counterparts at the
regional level. The central position of BoFED is likely due to the bureaus’ role in monitoring the
implementation of sectoral development plans and its important role in relation to the
development of the GTP. The regional Environmental Protection, Land Administration and Use
Authority (EPLAUA) is central across all but the energy network, which is interesting considering
the linkages between biomass energy resources, land use and hydropower production. River basin
organisations (RBOs) mandated to ensure projects are integrated at the basin level, are central in
the network pertaining to water issues. In the energy network the state-owned Ethiopian Electric
and Power Corporation (EEPCo), which controls electricity generation, transmission and
distribution in the country, and the Amhara Energy Coordination Office (ECO) are central actors.
Civil-society and private sector actors generally do not occupy central positions in the networks,
suggesting that their influence is relatively limited. The distribution of centrality scores, with
relatively few actors occupy central positions within and across issue networks, indicates
centralisation of the networks as a whole.
5.2. To what extent are relationships confined within sectoral boundaries?
We tested for cohesion within and between groups of actors, using the E-I Index.6 Figure 3 shows
the combined network with the grouping based on sector, which was used in the E-I Index analysis
of cross-sector interaction. When comparing the frequency of observed relationships within and
between sectors, we find that organisations frequently collaborate with organisations that focus
on a different sector. Table 2 shows the empirically observed proportion of group external and
internal relationships; the E-I Index, as well as the results based on 5.000 random permutations
(see also Appendix A).

6

The E-I Index can range from -1 (all relationships internal to the group) to +1 (all relationships external to the group).
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Figure 3 The combined network with actors grouped by their focal sector.

Table 2 External-Internal (E-I) Index results with groups defined by focal sector and level of organisation.
Observed

Sector

Permutation
E-I

E-I

E-I

External

Internal

E-I

Min.

Ave.

Max.

SD

P ≥ Obs.

P ≤ Obs.

0.654

0.346

0.307

0.323

0.403

0.474

0.021

1.000

.000

The E-I Index for groups defined by focal sector is 0.307, meaning that the proportion of external
relationships (i.e. between sectors) is higher than internal relationships (i.e. within sectors). None
of the permutation derived E-I values was as low as the observed (P ≤ .000). This suggests that
whilst more than 65% of the relationships are between groups, indicating cross-sectoral
collaboration, the proportion of internal relationships was higher than would be expected by
chance. This means that although organisations have more relationships with organisations
outside their own sector, there is some evidence for group closure, i.e. a tendency to form
relationships with organisations focusing on the same sector. The tendency for closure, as
captured by a high E-I Index, varies across actors, but is relatively similar across the four issue
networks. While there is a very modest tendency for group closure, the results do not suggest that
actors operate in sectoral silos with little or no interaction between sectors.
Furthermore, not all sectors are equally interconnected. There are a relatively high number of
interactions between actors working in the policy areas of water and agriculture, as well as with
actors from the environment domain (see Figure 2). Overlapping mandates might explain why
some actors and sectors have more frequent interactions than others. For example, the
responsibility for irrigation development is distributed across several actors and levels, making
inter-organisational relationships more likely. While BoWRD focuses on medium and large-scale
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structures, BoARD focuses on small-scale irrigation. The two organisations also manage different
stages of irrigation development, with the BoWRD focusing more on the planning and BoARD
on the operation of irrigation schemes. Furthermore, the broad areas of integrated natural
resources management also fall into the mandates of BoARD and EPLAUA and all the above
organisations are involved in watershed management, which is also the responsibility of the RBO.
5.3. What broader social structures shape governance processes?
A clustering procedure was used to simplify the network structure, grouping actors into blocks,
according to how similar these actors are to one another in their relationships to others (White et
al., 1976). Relationships between blocks are reported when the link density within or between
blocks is above the average density of the entire network. Figure 4 presents, in graphical from,
the results of this blockmodel procedure (see also Appendix A).
0.419

0.444

0.354
0.461

0.281
0.239

Figure 4 The simplified network obtained through a blockmodel procedure. Cut-off value for reporting links between
blocks is the average density of the entire network = 0.240. The thickness of the links is proportional to the level of
interaction.

Block 1 is composed of actors focusing their organisational activities mainly on the national level
and upstream locations in the study area (Tana sub-basin). While there are strong interactions
within block 1, suggesting that the block is internally cohesive, there are no ties to block 4, which
contains almost exclusively local actors in the downstream areas. Block 1 sends ties to block 2
and block 3, which means that a relatively large proportion of ties that could exist in the network
are actually present between those blocks. That all ties are pointed away from block 1 could
suggest a centralized governance network. That ties are not reciprocated, might indicate a
hierarchical structure between positions. Block 2 contains a range of non-state actors including
donor organisations as well as Ethiopian universities. Actors within block 2 largely focus on the
national level and could be characterised as resource providers or supporting actors. Block 2 does
not send ties to other blocks and has relative weak internal connectivity. The block model suggests
that there are relatively limited interactions between actors within block 2, but that actors in block
2 have strong ties to actors in block 1. Block 3 actors focus on the regional and local level. Block
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3 has strong internal connectivity (i.e. is internally cohesive) and sends ties to block 4.7 Whilst
actors in block 3 tend to focus on upstream areas, block 4 consists mainly of actors that focus on
the downstream areas (Beles sub-basin) and focus almost entirely on the local level. Table 3
characterises the blocks, based on attributes associated with actors in each of the four blocks.
Comparing the expected frequency of sectoral focus within blocks to the observed frequencies
suggests that there is no systematic relationship between the sectoral focus of an organisation and
block membership. However, there is a systematic relationship between the level of governance
that actors focus their organisational activities on, and their block membership. A chi-square test
suggests that this association is significant. χ2 (6) = 55.493, p < 0.001 [p = 3.6857E-10]. See also
Table A.1 and A.2 in Appendix A for the association of the blocks with sectors and governance
levels respectively.
Table 3 Association of blocks with actor attributes relating to sector, level and position in the study site.
Block 1

Block 2

Block 3

Block 4

Total

Water

8

1

11

7

27

Food

11

3

11

8

33

Energy

1

3

1

1

6

Environment

6

2

6

5

19

National

15

7

0

0

22

Regional

6

1

11

1

19

Local

5

1

18

20

44

Upstream

5

0

17

0

22

Downstream

1

0

1

20

22

Higher scales

20

9

11

1

41

Sector

Level

Position

The blockmodel analysis confirms results of the centrality analysis, that regional agencies, which
are predominantly in block 3 and to some extent in block 1, occupy a bridging role in the network.
Actors in block 3 seem to link national and local actors vertically across levels of governance, as
well as horizontally across different jurisdictions (e.g. upstream and downstream locations). To
some extent the blockmodel reproduces the tiered nature of the formal governance system in
Ethiopia: block 1 focuses on the national level; block 3 contains actors from both the regional and
local level, whilst block 4 almost entirely focuses on the local level. The respective blocks are
dominated by actors from the same level, but different sectors. Overall the blockmodel suggests
that what structures the interactions between blocks is not so much sectoral boundaries, but
hierarchical relationships between actors from different levels of governance, as well as
jurisdictional boundaries and the geographical position in the Abay basin.
6. Discussion and conclusion
There is no doubt that cross-sectoral coordination and collaboration is an important challenge for
sustainable development in the Upper Blue Nile. However, the notion that actors are
7
The tie density from block 3 to block 4 is relatively low, but so close to the threshold for a tie to exist, that it is
included in the reduced network graph (threshold=2.40; tie density=0.239).
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disconnected, and operate in sectoral silos, is overly simplistic. Our analysis of governance,
through the lens of embeddedness, suggests that everyday collaborative relationships are not
primarily organized around sectoral boundaries, but are intertwined with, and shaped by,
hierarchical structures and cross-scale relations. Hierarchies are a quintessential manifestation of
power structures, that reinforce boundaries around spheres of political authority (Meadowcroft,
2002). In the case of Ethiopia, these boundaries seem to be more important in structuring the
interactions between actors than sectoral boundaries. By unpacking the complex governance
arrangements around water, energy and agriculture as networks, we have been able to trace the
relationships between actors across sectors, levels of governance and places. Our analysis shows
that to understand nexus governance, it is important to consider not just horizontal interactions
between sectors, but also vertical interactions between levels of governance, and importantly,
how power shapes those interactions. The governance of water, energy and food systems is a
multi-level governance challenge (Pahl-Wostl, 2017), shaped by a diversity of actors and
processes from the local to the international level. Therefore, understanding the governance
dimension of these interconnected resource and policy systems requires broadening the scope of
analysis to include vertical interactions as well as other policy areas and how they shape the
potential of cross-sectoral collaboration and coordination (cf. Weitz et al., 2017).
Governance literature has emphasized the potential role of bridging organisations to facilitate
collaboration and strengthen the capacity for effective governance (Folke et al., 2005). By
operating in diverse networks and due to their relational position, intermediaries are considered
important for facilitating the governance processes that can lead to more integration and
coordination (Moss et al., 2009). Our analysis of positional embeddedness identified potential
bridging organisations. Many regional bureaus, for instance the BoWRD, BoARD, EPLAUA and
BoFED, occupy such positions, linking different levels of governance, and actors from different
sectors. Their structural position allows them to coordinate between actors, but could also indicate
a gatekeeper role (Gould and Fernandez, 1989). The ‘over-embeddedness’ in a network and the
cohesive pressure associated with a bridging position could constrain actors and have a negative
effect on governance processes (Barnes et al., 2016). Network theory suggests that actors
embedded in different groups could be constrained by the need to integrate conflicting opinions,
interests or policy objectives (Krackhardt, 1999). An organisation such as BoFED is mandated to
align sectoral developments, but must do so for diverse sectors and ‘not just’ water, energy and
agriculture. This is a daunting task in a country like Ethiopia, where organisations operate under
significant fiscal and institutional constraints (Snyder et al., 2014).
In Ethiopia, there are several government policies and strategies that have the objective to develop
the water, energy and agriculture sectors in ways that consider cross-sector interactions and
enhance coordination (Hagos et al., 2011; Haileslassie et al., 2012). For example, the Water
Resources Management Policy clearly states that water resources development should be
integrated with other sectoral development plans, including energy and agriculture (MoWR,
1999). Our interviews with key informants suggest that actors responsible for the implementation
of sectoral policies are often aware of cross-sectoral interdependencies. However, actors seem
constrained by the hierarchical and centralized governance structures, as identified by the analysis
of embeddedness, that leave them with limited policy space or the flexibility to deviate from
specific (sectoral) development targets. To better understand the tendency of actors to cooperate
with one another, it is necessary to consider their structural embeddedness and recognise the
policy implications of both formal and informal hierarchies (Hudson and Leftwich, 2014).
Positions in a networks’ structure, as revealed through the blockmodel analysis, are tied to specific
institutionalized roles and expectations, which shape the room for manoeuvre available for (local)
actors. Although various policies in Ethiopia emphasize multi-stakeholder participation and
cross-sectoral collaboration, the dominant culture within government agencies remains largely
authoritarian (Keeley and Scoones, 2003; Ludi et al., 2013). The behaviour of (local) actors is
driven by the aim to meet targets (Merrey and Gebreselassie, 2011), that are informed by national
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policies such as the Growth and Transformation Plan (GTP). While setting targets can be a useful
planning instrument, interviewees pointed out that the focus on delivering specific targets (e.g.
construction of soil conservation structures) may result in a lack of consideration of the suitability
and sustainability of interventions (cf. Snyder et al., 2014), or how they impact on other sectors.
Governance theory suggests that centralized and hierarchical governance structures tend to lack
the adaptive capacity to deal with complex governance problems (Duit and Galaz, 2008) that
characterise nexus challenges and to take into account local context (Pahl-Wostl and Knieper,
2014). To understand the barriers to more integrated governance in contemporary Ethiopia and
elsewhere, it is necessary to consider the extent to which the actions of individual actors are
enabled or constrained by their social embeddedness (Cleaver, 2012) and how power relations
shape the very nature of collaboration processes (Adger et al., 2005). Otherwise, much of the
discrepancy between policy and practice in Ethiopia will remain unexplained (Harrison, 2002),
and the nexus discourse will remain disconnected from the decision-making and policy-making
processes that it seeks to influence (Weitz et al., 2017). Clearly, sustainable development of, and
access to, water, energy and food is important in Ethiopia. This requires enabling policies as well
as effective multi-stakeholder collaboration. According to Haileslassie et al., (2008), there is, at
least on paper, a high level of consistency in policies and laws in Ethiopia. However, our findings
indicate that more attention needs to be paid to the opportunities and constraints faced by the
actors implementing those policies, as well as the practical challenges of implementing
transformative policies, such as the GTP and the Climate Resilient Green Economy (CRGE)
strategy. A mismatch between formal policy and governance practices is not unique to Ethiopia,
and therefore this study has much broader relevance in terms of challenging the ‘integration
imaginary’ that underpins some of the nexus discourse (Cairns and Krzywoszynska, 2016). An
‘under-socialized’ conceptualization of governance, which does not pay sufficient attention to the
opportunities and constraints arising from an actor’s embeddedness in social relationships, risks
missing important factors shaping the potential for change. What looks like non-rational
behaviour might be quite sensible when an actor’s embeddedness is fully appreciated
(Granovetter, 1985). Based on a more context-sensitive and differentiated understanding of the
barriers for collaboration and cross-sector coordination, more realistic change processes can be
supported.
Despite its analytical strength to capture and describe the complex patterns of interactions that
constitutes a nexus, social network analysis alone misses important cultural, historical and
political aspects critical for understanding governance as well as the multiple (inter)subjective
meanings and dynamics of social networks (Emirbayer, 1997; Fuhse and Mützel, 2011). While
our analysis suggests that there are interactions between sectors, we cannot assume that they result
in effective integration or coordination. For example, actors working on environmental protection
(e.g. EPA, EPLAUA) are central across multiple issue networks and embedded in relationships
that cut across policy areas. However, our interviews suggest that they are less influential
compared to those actors and sectors directly contributing to economic development (e.g.
agriculture, hydropower). Such power asymmetries are not unique for Ethiopia, but important to
consider in nexus analysis (Krchnak et al., 2011; Ringler et al., 2013). Quantitative social network
analysis primarily measures the presence, absence or frequency of interactions, but does not
reveal the substantive nature of those relationships. Further research on the nexus should critically
unpack the quality and content of the social relationships that are shaping nexus governance
dynamics, as well as the political economy context in which they are situated.
The notion of sectors, understood as categorical boundaries, seems to be limited in exploring the
governance dimensions of interconnected sustainability challenges, which the nexus approach
seeks to address. One of the distinctive features of governance that sets it aside from government
is an acknowledgement of the blurring of boundaries and the increasing importance of hybrid
practices that transcend jurisdictions, scales and sectors (Bevir, 2011). Nexus (theory and
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practice) creates political spaces that cut across conventional boundaries. Paradoxically, while the
nexus discourse claims to overcome sectoral thinking, it also reflects, and possibly even
reinforces, a rather narrow conceptualisation of sectors as categorical and clearly bound
(analytical) units. Our research from Ethiopia indicates that the idea of clearly bound sectors that
operate in isolation from each other is somewhat misleading. The majority of our interviewees
indicated that their organisation was involved in several policy areas and interacted with other
organisations on multiple issues. Research participants also talked about coordination efforts and
challenges in mobilizing other actors. From a governance perspective, the analytical focus should
not be on the water, energy and food sectors per se, but on the mobilization and coordination of
actors with a stake in a particular issue or set of issues.
To avoid that the nexus approach becomes yet another panacea that does not live up to its
expectations (Ostrom et al., 2007), the context in which further cross-sector coordination and
collaboration should be achieved must receive more attention. Simply calling for more
cooperation and integration is unlikely to resolve the very real tensions and constraints that actors
face in their everyday governance practices. To make the nexus concept more relevant for policy
and practice, it will be necessary to more thoroughly and critically engage with the social
relationships that are constitutive of nexus governance.
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Appendix A
Supplementary information for E-I Index
E-I Index
The E-I (external - internal) index takes the number of ties of group members to outsiders,
subtracts the number of ties to other group members, and divides by the total number of ties. The
resulting index ranges from -1 (all ties are internal to the group) to +1 (all ties are external to the
group). For the analysis of relational embeddedness, we calculate the E-I Index for each of the
four issue networks as well as the combined network. Groups have been defined by the focal
sector of the organisation as indicated by the respondent from the organisation. To assess if the
observed E-I values are significantly different from what one would expect by chance, a
permutation test is performed. This generates a statistical distribution, against which it is possible
to compare the observed results from the network data itself (Borgatti et al., 2013). The number
of actors, their group affiliation and the number of relationships are kept constant, but the
relationships are shifted randomly and E-I values are recalculated. This allows to assess if the
observed E-I Index is significantly different from what one would expect by chance.
Supplementary information for blockmodel
Blockmodel
To explore how actors are embedded in the wider network structure, we develop a block model
from the relational data. Blockmodeling approaches involve two major steps. First, the
partitioning of the network population into blocks of more or less structurally equivalent actors,
and, second, the investigation of patterns in the relationships between blocks (DiMaggio, 1986).
To detect structurally equivalent actors, i.e. actors that are similar in their patterns of relationships
to others, we use the CONCOR procedure – ‘convergence of iterated correlations’ - (White et al.,
1976). The CONCOR procedure correlates the relationships of each actor with the relationships
of all other actors in the adjacency matrix (i.e. network). This results in a correlation matrix of
how similar actors are in terms of their relationships. This matrix is then used to assign actors to
blocks (i.e. positions) based on their similarity in their relational patterns. Based on the density of
links between blocks, a blockmodel that consisting of blocks and relationships between blocks
can be developed.
For the interpretation of the blockmodel, we first assessed the structure of the simplified network
graph and then use characteristics of the actors within the blocks (i.e. block profile) to validate
the block model and interpret roles that emerge from the ways in which positional blocks relate
to each other (Wasserman and Faust, 1994). To do so, we assessed if there are systematic
relationships between the characteristics of actors (e.g. focal sector or level of governance) and
block membership.
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Block profile: association of blocks with sectors and levels
Table A.1 Association of blocks with focal sector of actor.
Focal Sector of Actor
Water

Block 1

Block 2

Block 3

Block 4

Total

8

1

11

7

27

8.3

2.9

9.2

6.7

27.0

30.8%

11.1%

37.9%

33.3%

31.8%

11

3

11

8

33

10.1

3.5

11.3

8.2

33.0

42.3%

33.3%

37.9%

38.1%

38.8%

1

3

1

1

6

1.8

.6

2.0

1.5

6.0

3.8%

33.3%

3.4%

4.8%

7.1%

6

2

6

5

19

5.8

2.0

6.5

4.7

19.0

23.1%

22.2%

20.7%

23.8%

22.4%

26

9

29

21

85

100.0%

100.0%

100.0%

100.0%

100.0%

Count
Expected Count
% within Block Membership

Food

Count
Expected Count
% within Block Membership

Energy

Count
Expected Count
% within Block Membership

Environment

Count
Expected Count
% within Block Membership

Total

Count
% within Block Membership

Table A.2 Association of blocks with focal level of actor.
Focal Level of Actor
National

Block 1

Block 2

Block 3

Block 4

Total

Count

15

7

0

0

22

Expected Count

6.7

2.3

7.5

5.4

22.0

57.7%

77.8%

0.0%

0.0%

25.9%

6

1

11

1

19

5.8

2.0

6.5

4.7

19.0

23.1%

11.1%

37.9%

4.8%

22.4%

5

1

18

20

44

13.5

4.7

15.0

10.9

44.0

19.2%

11.1%

62.1%

95.2%

51.8%

26

9

29

21

85

26.0

9.0

29.0

21.0

85.0

100.0%

100.0%

100.0%

100.0%

100.0%

% within Block Membership
Regional

Count
Expected Count
% within Block Membership

Local

Count
Expected Count
% within Block Membership

Total

Count
Expected Count
% within Block Membership

References
Borgatti, S.P., Everett, M.G., Johnson, J.C., 2013. Analyzing social networks. SAGE
Publications, Los Angeles, London.
DiMaggio, P., 1986. Structural analysis of organizational fields: A blockmodel approach, in:
Research in Organizational Behavior. JAI Press, London, pp. 335–370.
68

Article 2

Wasserman, S., Faust, K., 1994. Social network analysis: methods and applications, Structural
analysis in the social sciences. Cambridge University Press, Cambridge ; New York.
White, H.C., Boorman, S.A., Breiger, R.L., 1976. Social Structure from Multiple Networks. I.
Blockmodels of Roles and Positions. Am. J. Sociol. 81, 730–780. doi:10.2307/2777596

69

Article 3

Article 3: A relational framework for investigating nexus governance
Stein, C., Jaspersen, L.J., 2018. A relational framework for investigating nexus governance. The
Geographical Journal. https://doi.org/10.1111/geoj.12284

70

Article 3

A relational framework for investigating nexus governance
Christian Steina,b, Lena J. Jaspersenc
a

Stockholm Environment Institute, University of York, York, UK
Institute of Environmental Systems Research, University of Osnabrück, Osnabrück, Germany
c
Leeds University Business School, University of Leeds, Leeds, UK
b

Abstract
Based on the assumption that the water, energy and food sectors are linked, the nexus concept
drives research into the integration of governance systems. Nexus governance requires actors to
engage across policy domains, governance levels and public, private and civic spheres. There is
a need for a better understanding of how stakeholders navigate the inter-organisational networks
constituting a given nexus. In this article, we present a three-dimensional relational framework
and corresponding methods for investigating nexus governance. Drawing on mixed-methods
network research with organisations implementing water, energy, agricultural and environmental
policies in the Upper Blue Nile basin of Ethiopia, we demonstrate how our framework for
investigating network structure, relations and narratives can inform a relational understanding of
nexus governance.
Keywords: Ethiopia, governance, mixed methods, nexus, relational framework, social network
analysis
1. Introduction
A growing recognition of the interdependence between policy domains and resource systems has
given rise to more holistic approaches to natural resource management, including integrated water
resources management and, more recently, the water–energy–food nexus (Benson et al., 2015;
Leck et al., 2015). Nexus approaches aim at the integration and ‘binding together’ (Latin nectare)
of governance systems across levels, sectors and scales (Verhoeven, 2015). The potential for
synergies and reduced trade-offs make nexus approaches intuitively compelling but questions
remain about how to realise the benefits of policy integration (Cairns & Krzywoszynska, 2016;
McGrane et al., 2018; Rees, 2013; Weitz et al., 2017).
While scientists and policymakers recognise the complexity of sustainability challenges
associated with the water–energy–food nexus, they often strive for a single optimal solution
(Allouche et al., 2014; Stirling, 2015). This ‘complexity paradox’ of dynamic challenges and
sweeping solutions (Leach et al., 2010; Voß et al., 2006) is rooted in a positivist understanding of
how environmental change can be managed and an apolitical approach to the actors and
institutions involved (Allouche et al., 2015; Verhoeven, 2015). Such an approach obscures the
various challenges practitioners face when drafting and implementing policies and interventions
involving multiple stakeholders (Leck et al., 2015; Mosse, 2004; Weitz et al., 2017).
Given the scope and scale of the water–energy–food nexus, no single actor has the knowledge,
resources or authority required to govern it unilaterally (Koppenjan & Klijn, 2004). Governance
challenges that call for a nexus approach have been found to be inherently ‘wicked problems’
(Allouche et al., 2015, p. 621). They comprise interrelated subsets of problems that make it
difficult to develop a shared understanding of the challenge that is independent of one’s approach
to addressing it (Rittel & Webber, 1973; Weber & Khademian, 2008). This suggests that nexus
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governance is as much about shared problem construction as it is about collective solutions (Leach
et al., 2010). It also highlights that nexus challenges are inseparable from people and their
perceptions.
In this article, we put the actors involved and their relationships at the heart of nexus analysis and
thinking. We argue that, in order to better understand the potential and implications of nexus
research and policies, we need to examine how nexus governance is approached, experienced and
contested across different sectors (water, energy, food), at different levels of governance (local,
regional, national) and at different scales, ranging from a village to an entire river basin. Existing
research has largely focussed on prescriptive policy models (Hoff, 2011) or modelling the
biophysical interconnections across the water–energy–food nexus to address nexus issues by
optimising resource allocations (Bazilian et al., 2011). While such research has advanced our
understanding of the nexus, it has fallen short of acknowledging more fully how nexus
governance is shaped by inter-organisational relationships and networks, the wider socioeconomic and political contexts in which they are embedded, and the meanings actors attach to
networks, relationships and contexts.
We address this gap in the nexus literature by presenting a three-dimensional framework that
combines the structural analysis of a wider governance network with an in-depth investigation of
patterns of relationships through which key actors structure and navigate the network, and the
underlying narratives they articulate and that promote, justify or reject the integration of
governance systems across policy domains. Drawing on an empirical study of the water–energy–
food–environment nexus in the Upper Blue Nile region of Ethiopia, we demonstrate the potential
of the framework and corresponding methods for research into nexus governance. We show how
each of the three dimensions opens up a different layer of insight into how the integration of
governance systems may or may not be achieved, and how by triangulating these dimensions the
framework bears significant potential for advancing research on nexus governance.
2. A relational approach to nexus research
The nexus approach may be seen as the latest terminology for the interconnectivity of resource
systems and scales (Allouche et al., 2015; Verhoeven, 2015). It is an inherently relational concept:
it starts with the assumption of interconnections between resource systems and a corresponding
web of socio-economic and political entities (Lele et al., 2013; Scott, 2017). Nexus governance
is widely seen as involving public, private and civil society organisations coordinating activities
across policy domains, governance levels and geographical boundaries (Leck et al., 2015). From
this perspective, the nexus appears as a relational space. However, this social dimension of nexus
connections – illustrated by Figure 1 (a) as patterns of relationships between organisations within
and between different policy domains – remains largely under-theorised (Foran, 2015; Lele et al.,
2013; Weitz et al., 2017). Figure 1 (b) presents an illustration of our three-dimensional framework
for relational analysis of nexus governance. Questions remain as to the implications of nexus
governance for a field of organisations concerned with plethora of issues, many of which are
interpreted through the lens of a particular sector. What exactly should be integrated, across what
boundaries, where, by whom, for whom and how?
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Figure 1 (a) The water–energy–food nexus as a clustered network of actors. (b) A framework for relational analysis of
nexus governance.

Governance refers to the ‘overall system of steering mechanisms […] in which traditional topdown government is only one among many’ (Van Huijstee et al., 2007, p. 75). These mechanisms
arise around notions of reciprocity, trust and legitimacy as well as collective sanctions and more
formal arrangements including regulations, institutional procedures, and contracts (Jones et al.,
1997; Newell et al., 2009; Provan & Kenis, 2007). Nexus governance approaches entail
relationships among multiple actors across domains, societal sectors and governance levels (PahlWostl, 2017; Scott, 2017; Stein et al., 2018). We define nexus governance as the relational
structures and processes that connect actors across sectors, governance levels, geographical
boundaries and/or public, private and civic spheres, and that provide steering mechanisms for
the integration of management and governance systems across different policy domains. Nexus
governance may involve participant-governed networks such as regional round tables and
centralised governance characterised by an asymmetrical power distribution, as well as
governance through an administrative organisation set up for this purpose (Provan & Kenis,
2007).
We still know little about how integrative governance approaches can be realised by different
stakeholders (Weitz et al., 2017) and whether governance challenges arise from the particularities
of settings or are integral to such approaches themselves (Cairns & Krzywoszynska, 2016; Mosse
& Kruckenberg, 2017). There is a lack of frameworks and tools that facilitate a grounding of the
nexus concept in local realities (Stirling, 2015), leaving the ‘nexus concept disconnected from the
decision-making and policy-making processes it ultimately seeks to influence’ (Weitz et al., 2017,
p. 165). Nexus governance is shaped by political-economic complexes – and the nexus concept
itself can be instrumentalised in policy narratives driving political struggles (Verhoeven, 2015).
While recent research has confirmed the importance of unpacking how policy narratives are used
to justify sectoral and nexus policies (Lebel & Lebel, 2017; Middleton et al., 2015), most of this
research has focussed on the structure and content of the narratives themselves without taking
into consideration the relational embeddedness of those articulating, challenging and investing in
these narratives.
We need a better understanding of the interlocking relationships between nexus governance
structures, relations and narratives in order to appreciate more fully the potential and challenges
of nexus governance. In this article, we propose a relational framework for investigating nexus
governance. We build on three distinct yet interrelated strands of relational sociology and social
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network research: structuralist network research, which involves the analysis of complex and
often hidden relational structures shaping governance processes and outcomes (Bodin & Prell,
2011; Hollstein et al., 2017); relational research, which attends to the characteristics of
relationships and how actors navigate networks and engage with others (Crossley, 2010; Mische,
2003); and narrative research, which examines how actors make sense of relationships and
networks through an analysis of narratives and stories about the nexus and its governance (Lejano
et al., 2013; White, 2008). In the following paragraphs we explore each of the three relational
dimensions in turn.
2.1 Structural dimension
Social network research involves the study of structural patterns based on data matrices that report
the presence or absence of relationships amongst sets of actors (Wasserman & Faust, 1994).
Scholars interested in natural resources management have turned to Social Network Analysis
(SNA) to study the underlying and mostly ‘invisible’ patterns of relations that form the structure
of actor networks and how they influence governance processes and outcomes (Bodin & Crona,
2009; Lubell et al., 2014; Robins et al., 2011). Such research has yielded important insights into
how a better understanding of social structures can guide policy interventions for improved
coordination and enhanced environmental outcomes (Barnes et al., 2016; Sayles & Baggio, 2017).
However, it is fraught with methodological challenges associated with boundary drawing (i.e.
determining what actors are considered to be part of a nexus) and the sensitivity of many network
models to missing data (Conway, 2014). Moreover, owing to its concern with ‘hidden patterns’,
structuralist network research offers little insight into how actors perceive, make sense of and
navigate the networks of which they are part. SNA also works on the implicit assumption that
relationships can be standardised, which in the case of the nexus governance is not without
problems – not least due to its potentially value-laden and highly political nature (Jaspersen &
Stein, 2018). This said, an analysis of the structural configuration of any given governance
network can indicate the degree of fragmentation and/or integration already achieved (Stein et al.,
2018).
2.2 Relational dimension
As a formalist research programme, SNA by and large ignores context. However, in the case of
nexus governance, we need to understand the often complex structure of large inter-organisational
networks along with what flows across the relationships constituting these networks, ‘who
decides on those flows in the light of what interests, and what collective […] action flows from
the organisation of links’ (Stinchcombe et al., 1990, p. 381). Drawing on relational theory, such
research combines an exploration of relevant patterns of relationships with an investigation of the
meanings that actors attribute to them (Fuhse & Mützel, 2011; Molina et al., 2014). This usually
involves an in-depth investigation of relationships using qualitative data, yielding detailed and
situated accounts of how actors experience and engage with the network in which they are
embedded (Desmond, 2014; Hollstein, 2011). As trajectories of shared experiences, relationships
are ‘storied’ and give meaning to past interactions and prescribe rules for future engagements
(Crossley, 2010; White, 2008). Relational narratives provide ‘descriptions of relationships […]
but more than this – they are the discursive processes through which relationships are formed and
maintained in the first place’ (Crossley et al., 2015, p. 125).
2.3 Narrative dimension
Nexus governance is not just about ‘interacting objective systems – like energy, water and food
infrastructures [but also] the subjective processes through which these systems are framed’
(Stirling, 2015, p. 13 emphasis in original). The integration of governance systems depends on
the emergence of narratives that call for such endeavour and interlock with existing governance
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arrangements (Leach et al., 2010; Roe, 1994; Rose, 1999). Narratives ‘embody ideas concerning
what forms of action and interactions are possible, feasible, desirable, and efficacious’ (Tilly,
2002, pp. 8–9). They can motivate the coordination of diverse actions and shape the adoption,
implementation and contestation of policy (Bevir, 2011; Lejano et al., 2013). The study of policy
narratives can help explain the opportunities and challenges associated with coordination and
collaboration across boundaries (Lebel & Lebel, 2017; Lejano et al., 2013). However, an analysis
of policy narratives provides only limited insight into nexus governance if it is not complemented
by an investigation into the underlying patterns of relationships among the actors involved.
‘Narratives are inevitability constructed in a social and a political milieu by coalitions of actors
with interests and positions’ (Scoones et al., 2014, p. 8). Therefore, it is important to trace the
relative position of actors who sign up to competing narratives, and to explore their interests and
understanding of the nexus (Forsyth, 2003; Keeley & Scoones, 2003). Only in this way can we
better understand the relationships that connect actors with each other and how actors use
narratives to legitimise boundaries as well as boundary-spanning connections (Ingram et al.,
2014).
2.4 Relational framework
Each of the three dimensions outlined above can open up important yet partial insights into nexus
governance. Structuralist network research offers us an overview of the often complex structural
configurations of the actor network(s) constituting a water–energy–food nexus and the extent to
which integration has or has not been achieved. A relational approach is needed to examine how
actors, and in particular those who occupy key positions, experience and navigate the network.
Such research is likely to reveal relational patterns of collaboration and competition and strategies
for boundary drawing and integration. These patterns have to be interpreted with a view as to how
they (dis)connect with broader policy narratives around the water–energy–food nexus, and how
they relate to the structure of the network as whole. Based on these considerations, we
conceptualise nexus governance as a process driven by the recursive interplay of network
structure, relations and narratives. We represent this as a triangle (see Figure 1 b above) to
illustrate that, for any investigation of network governance, all three dimensions need to be
integrated, although their relative emphasis may vary according to context. Ultimately, this
framework should bring into dialogue insights obtained from the analysis of each of the three
dimensions. In the remainder of this article, we present a mixed-methods study that illustrates the
application of this framework to nexus governance in the Blue Nile basin in Ethiopia, and the use
of a set of corresponding methods for an investigation of each of its three dimensions.
3. Nexus governance in the Blue Nile
With a population of about 102 million inhabitants, Ethiopia is the second most populous country
in Africa (World Bank, 2018). While Ethiopia’s economy is growing fast, there is a need to
improve sustainable access to water, energy and food (Calow et al., 2013; Tessema et al., 2014).
Rain-fed agriculture is the main source of income and livelihoods in rural areas (Abro et al., 2014;
Haileslassie et al., 2012). As a result, the livelihoods of the vast majority of Ethiopians are
intricately linked to natural resources, and in particular water. The Tana and Upper Beles subbasins, where this study was conducted (see Figure 2), form part of the Blue Nile river basin in
north-western Ethiopia. It is a region undergoing rapid change in the water, energy and agriculture
sectors. The implementation of the Growth and Transformation Plan (MoFED, 2010, 2015) has
given rise to numerous development projects, including the construction of dams.
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Figure 2 Map of the Tana and Beles sub-basins in the Upper Blue Nile basin.

Lake Tana is not only a UNESCO Biosphere Reserve; it is also a natural water reservoir for
agricultural production and hydropower downstream. An intra-basin water transfer diverts water
from Lake Tana to a hydropower scheme in the Upper Beles, where there are plans to develop a
large-scale sugar cane plantation. Environmental degradation and deforestation are increasing
concerns, as soil erosion reduces agricultural productivity and sedimentation affects irrigation and
hydropower infrastructure (Haileslassie et al., 2008). Dependence on biomass for fuel creates
trade-offs between domestic energy use, environmental conversation and agricultural production
(Mekonnen et al., 2017).
Interdependencies between the water, energy and agricultural systems require diverse sets of
stakeholders to coordinate activities across sectors, governance levels and geographical
boundaries. Notwithstanding a high level of policy consistency, at least on paper (Haileslassie et
al., 2008), in practice coordination between sectors to realise integration remains difficult (Hagos
et al., 2011). This makes the Blue Nile region a particularly suitable case study to explore issues
around the water, agriculture, environment and energy nexus.
4. Methodology
The case study is guided by the relational framework and its three dimensions – network structure,
relations and narratives. These dimensions are associated with distinctive sets of research
questions, which are investigated through a mixed-methods approach.
Table 1 provides an overview of the three dimensions, the research questions that have guided
our research, and the corresponding methods. The latter columns are illustrative rather than
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prescriptive, and there is scope to refine each of the three dimensions and to explore different
approaches and methods for their investigation.
Dimension
Network
structure

Analytical focus
Structural configuration of
inter-organisational network
constituting the nexus;
identification of key actors
based on position in the
network

Methods
Network survey and Social
Network Analysis

Questions
How does the structure of the nexus
as a network of organisations give
rise to opportunities and limitations
for the integration of domainspecific governance systems? Which
are the key actors in the network?

Relations

Relational embeddedness of
key actors; configuration of
their organisational
networks; content and quality
of relationships

Network map interview

How do key actors from the water,
agriculture, environment and energy
sectors navigate the network and
coordinate activities? How do they
approach the integration of domainspecific governance systems?

Narratives

Policy narratives and
associated visions and
governance practices

Narrative analysis of
expert and network map
interviews, field notes,
grey literature and
responses to open-ended
questions in the network
survey

How do relational narratives and
broader policy narratives inform the
governance of the nexus?

Table 1 Framework dimensions, research questions and corresponding methods.

The framework’s three dimensions correspond to distinct sets of methods for quantitative and
qualitative network research and narrative analysis. In this section, we provide a brief overview
of the methods used in the research; more details are provided in the Supporting Information. As
in other mixed-methods studies, this research adopts a moderate subjectivist stance with a
pragmatic epistemology assuming that both researchers and research participants are embedded
in a social world, which is shaped by and shapes experiences (Cunliffe, 2011).
Firstly, in order to conduct a structural analysis of the governance network, its composition and
boundaries had to be determined. For this purpose, a combination of expert interviews, site visits
and document analysis were used to create a recall list, which is a complete list of all the
organisations identified. A network survey was then conducted to establish how organisations
connected to each other. We used methods from the field of Social Network Analysis to analyse
the structural configuration of the governance network and to identify key actors among a total
of 85 organisations operating across both sectors and spatial scales. In the second, relational phase
of the project, network map interviews were conducted with government agencies responsible for
the implementation of sector-specific policies on water, energy, agriculture and the environment
at the regional and local levels. Here, the aim was to understand how key actors navigate the
network and coordinate activities. Then, thirdly, narratives employed in nexus governance were
uncovered by extracting storylines from the transcribed interviews, field notes, grey literature,
and survey data; this involved a coding process using the QDA software package Atlas.ti (see the
Supporting Information, Appendix S1). Narrative accounts were then analysed as devices through
which participants make sense of the water–agriculture–environment–energy nexus of the Upper
Blue Nile region.
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5. Findings
5.1 Network structure
The analysis of the structural characteristics of the governance network reveals that interactions
across policy domains and corresponding sectoral boundaries are relatively common (Stein et al.,
2018). This challenges the notion of actors operating in domain-specific silos, which features so
prominently in the nexus literature. The structural analysis also shows that relationships are not
primarily organised around policy domains but that they are also intertwined with hierarchical
relationships between actors operating at different governance levels, as well as connections
within and across jurisdictional and geographic boundaries, e.g. districts and the sub-basins (Stein
et al., 2018).
Using weighted degree centrality, we then identified key actors with multiple relationships across
policy domains that were likely to be of strategic importance for the integration of governance
systems throughout the nexus. Actors with the highest weighted degree centrality included the
regional government agencies, in particular the Bureau of Agriculture and Rural Development
(‘Agricultural Bureau’), the Bureau of Water Resources Development (‘Water Bureau’) and the
Environmental Protection, Land Administration and Use Authority (‘Environmental Bureau’),
but also a number of organisations that are not part of the water, energy, agriculture or
environment sectors, such as the regional Bureau of Finance and Economic Development and a
small number of non-state actors such the World Bank. Figure 3 visualises the network of 85
organisations. The size of each node corresponds with the organisation’s weighted degree
centrality. The seven organisations that were selected for the network map interview in the second
phase of the research are highlighted with a circle around the node.
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The distribution of degree centrality scores suggests the presence of an underlying core–periphery
structure, where actors situated at the core maintain a large number of relationships to other actors
in the core and in the periphery, whereas those situated at the periphery mainly relate to core
actors. Figure 3 illustrates the result of our analysis based on a core–periphery model implemented
in UCINET, which identifies a centre and periphery in the network and partitions actors
accordingly. Organisations that are closer to the centre are represented by a black node and those
that are closer to the periphery are illustrated by a white node. While the governance network
does not fit an ideal core–periphery model in that some peripheral actors are connected to others
in the periphery, most of the peripheral relationships are among organisations that are based in
the same jurisdiction. The clusters of organisations at the right-hand side of the figure illustrate
this. They represent peripheral organisations operating in different policy domains but within the
same district. Their connections to other districts are by and large mediated by organisations that
are situated at a higher governance level (e.g. agencies at the zone level, which is a subdivision
between districts and regions).
With a view to the first research question (see Table 1), our findings point to inherent limitations
arising from the network’s structure for the integration of domain-specific governance systems.
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They show that the actual potential for governance integration across domains is largely restricted
to connections mediated by key actors, and that the overall network is subject to a relatively
centralised governance system. With a view to the second research question, about key actors,
our analysis points to the importance of regional agencies as mediators of relationships between
policy domains and governance levels. Based on the structural analysis alone, we had no insight
into the nature of the boundary-spanning relationships and the kind of opportunities they
generated for the integration of governance systems. We therefore selected four regional agencies
(bureaux) and corresponding local offices to conduct network map interviews. Our sampling was
guided by considerations relating to an organisation’s position in the network, its principal policy
domain and the level of governance at which it operates. For the energy domain, we could only
interview one organisation as the responsibility of energy issues at the local level was with the
Water Resources Development Office (‘Water Office’).
5.2 Relations
In this section, we present the results of our analysis of the network map interviews, which we
conducted with the Water Bureau, Energy Agency, Agricultural Bureau and Environment Bureau
at the regional level and the Water Office, Agriculture Office and Environment Office at the local
level. Figure 4 provides an overview of the composition of the seven networks and also highlights
the collaborative relationships maintained by each of the organisations (illustrated by connecting
lines). We first conducted a comparative analysis of the network maps and then examined more
closely how actors described relationships, in particular those that were perceived to be in need
of improvement (illustrated by dotted lines in Figure 4). Our analysis focussed on how key actors
navigate the network, how they coordinate activities and how they approach the integration of
domain-specific governance systems (the second set of research questions). All quotations
included in this article are based on detailed field notes created by the first author. For reasons of
confidentiality, we do not further specify the roles and positions of our interviewees.

Figure 4 Ego-centric network maps of key governmental actors at the local and regional levels.

80

Article 3

All of the network maps confirm a general tendency of actors to engage with organisations
working in the same sector (see Figure 4). Patterns of cross-sectoral collaboration vary depending
on policy domain. For example, the energy sector appears as a largely domain-specific
governance system. Most contacts of the regional Energy Agency are in the energy domain, and
the otherwise very heterogeneous networks of the regional Agricultural Bureau and the
Environment Bureau both lack collaboration with organisations in the energy sector. Given
competing demands for irrigation, hydroelectricity and conservation, this lack of engagement is
surprising and also extends to the Water Office, which, despite being formally responsible for
energy issues at the local level, maintains only a small number of collaborative ties with other
organisations in this domain.
In contrast to the regional Water Bureau, the local Water Office also lacks collaborative ties with
agricultural organisations. This is one of several examples where patterns of cross-sector
collaboration vary according to the governance level. An analysis of the corresponding interview
data reveals that this divergent pattern arises from the division of responsibilities across
governance levels and policy domains. Unlike its local counterpart, the Water Bureau is involved
in the planning of irrigation systems, which requires coordination with agricultural organisations.
However, the responsibilities for developing and managing irrigation systems could lie with
organisations situated at different levels and in different domains. ‘There is a gap between
development and management […] Development is accelerating, while management is lagging
behind’ (Interview 13). This makes it difficult even for key actors to navigate the network and
coordinate activities.
Where responsibilities overlap, it often remains unclear how ‘how political boundaries could be
reconciled with geographical (in this instance hydrological) boundaries’ (respondent from the
Water Bureau). For example, the creation of a River Basin Organisation has added another layer
of complexity. Water management is now undertaken by organisations that are ‘planning to the
district, to the region, and to the basin’ (Interview 41). An analysis of the relationships between
these water organisations shows that they are accessing each other’s networks in a hierarchical
way (e.g. for the River Basin Organisation, the Water Bureau provides a point of entry to the
offices at the district level). While the strategic importance of the networks of peripheral actors
was acknowledged by those at the core (i.e. the bureaux), ‘without these offices this bureau is
nothing’ (Interview 7). Respondents from the periphery often considered their relationships with
core organisations to be challenging owing to a perceived lack of political support for local
priorities in the face of problems arising from ambitious development targets. ‘The government
understands these kind of problems, but it is a political decision’ (Interview 23). The potential of
peripheral actors for achieving integration across domains appears to be constrained by a system
that favours centralised decision-making and top-down policy implementation.
Turning to the quality of relationships, we find that relationships crossing domains and
governance levels are the ones most likely to be perceived as in need of improvement. This
suggests that boundary-spanning relationships are more common than previously thought but also
that these relationships are often seen as too weak to enable the effective integration of domainspecific governance systems. Relationships concerning the environment in particular are reported
as being in need of improvement. Despite the Environment Bureau’s efforts to maintain a large
number of collaborative ties across all domains, in a situation where economic development is
prioritised over conservation these collaborations do not translate into a mainstreaming of
environmental concerns. The Environment Office is also perceived to be of ‘little importance’
compared to the Agriculture Office as the latter has to deliver on ambitious targets derived from
the government’s Growth and Transformation Plan. This and related observations speak to the
importance of enquiring into the third dimension of the relational framework – the narrative
dimension – to better understand how different policy narratives and corresponding political
81

Article 3

priorities shape strategic engagement across domains and governance levels (the last research
question).
5.3 Narratives
Our analysis of interviews, network map interviews, documents and open-ended questions from
the network survey focussed on storylines around governance problems and solutions and
corresponding relational patterns. Based on our findings, and drawing on related work on policy
narratives in Ethiopia (Keeley & Scoones, 2003; Verhoeven, 2013), we identify two dominant
narratives, which open up a third and complementary analytical point of entry to examine what
relationships and actions are considered desirable and effective in enhancing the governance of
the water–energy–food–environment nexus in the Upper Blue Nile region.
5.3.1 Transformative change through economic development
The first narrative focusses on economic development as a means for alleviating poverty. With
the national Growth and Transformation Plan as its most visible expression, this narrative calls
for agricultural productivity to be increased within the multi-sectoral strategy for Ethiopia to
achieve the status of a middle-income country by 2025 (MoFED, 2010, 2015). The narrative
prescribes the effective use of natural resources, an expansion of irrigation areas and an increase
in hydropower production. However, as noted before, there are power asymmetries between those
actors directly contributing to economic development (e.g. agriculture) and those working on
environmental conservation. As the Upper Nile is a region of great potential for agriculture and
hydropower development, but one that also faces persistent challenges with food and energy
security, many actors involved in this research referred to elements of the transformative change
narrative, albeit in different ways. Findings of our relational analysis testify to the relative
dominance of this narrative, which legitimises centralised steering by the state. For example, the
regional Bureau of Finance and Economic Development, as the main executive body of the
Growth and Transformation Plan, is the only organisation that features on all seven network maps.
These findings align well with accounts of how actors at higher levels mobilise the centralised
structure of the network. ‘Targets are very ambitious at the national level and then will be pushed
down to the districts and regions’ (Interview 11). Problems associated with the realisation of the
transformative change narrative were largely framed as ‘problems with implementation, from the
regional level down’ (Interview 17), rather than a matter of policy: ‘You cannot blame the Growth
and Transformation Plan, it is an implementation problem’ (Interview 28).
5.3.2 Integration through collaboration
A second and contrasting narrative focusses on a need for more inclusive approaches to address
the complex interconnections between the water, energy, agriculture and environment systems.
Acknowledging the limitations of top-down governance approaches, the narrative promotes
multi-stakeholder collaboration and community participation. International donor organisations
and NGOs, but also the government, have invested in programmes for achieving integration
through collaboration, with the Tana and Beles Integrated Water Resources Development Project
being just one of many examples. So far, most of these initiatives have involved platforms and
forums. Findings from our analysis of the network structure and the relational embeddedness of
key actors suggest that these initiatives have given rise to boundary-spanning relationships, but
also that these relationships would require strengthening in order to achieve lasting impact. As
one interviewee pointed out:
After meeting it will still remain difficult for the offices to work together […] After a planning
session, our partners will be engaged in different activities […] It’s a matter of prioritisation,
people prioritise issues on what they will be evaluated on, not working together with other
organisations. (Interview 4)

82

Article 3

For collaborative approaches involving diverse stakeholders to become effective in influencing
decision-making processes, ‘political back up is very critical’ (Interview 6). Another informant
commented, ‘You need to have a big fish that shares the platform’ (Interview 24). This again
speaks to the reality of a governance system characterised by a centralised decision-making
structure.
5.3.3 Silent spots
Our analysis also reveals the existence of ‘silent spots’ in the public discourse, which we
constructed by tracing minor storylines and comments that did not connect to a full narrative, yet
hinted the existence of marginalised views on how nexus governance impacts – or, rather, does
not impact – on the lives of the many Ethiopians experiencing water, energy and food insecurity.
While about 90% of the rural population in the region rely on rain-fed agriculture and the use of
traditional biomass energy, some of the immediate concerns of this large share of the population
appeared to remain unaddressed. The transformative change narrative envisages a future where
large-scale infrastructure development will transform agricultural practices and provide energy
access for all. However, gaps in the current institutional infrastructure for addressing energy needs
at the local level can be seen as one of many examples of problems that remain invisible to a
governance system that is concerned with large-scale transformative change. ‘Most people in the
country don’t have access to electricity, even so the power lines go over their heads. Instead
electricity is exported to Sudan’ (Interview 15). Our analysis of the configuration of the energy
sector further speaks to the ways in which narratives lead to the creation of certain linkages and
organisational structures – and not others.
The narratives we present here are somewhat generic and not conclusive, yet they reflect broader
discursive contexts in which actor networks pertaining to nexus governance are situated and from
which relationships between actors derive their meaning. The ways in which they are used to
inform the governance of the nexus have important implications for which actors get involved,
how they relate to one another and what issues are prioritised. Against this background, questions
arise about the actual impact of the ‘integration through collaboration’ narrative as it does not
seem to enable a discourse that allows for ‘putting the last first’ (Chambers, 1984).
6. Discussion
6.1 Nexus governance in the Upper Blue Nile region
Taken together, our findings offer multifaceted insights into the opportunities and limitations of
nexus governance in the Upper Blue Nile region. On the one hand, they testify to the power of a
centralised governance system that interlocks with a dominant narrative promoting top-down
transformative change through economic growth. On the other hand, our findings also reveal
relationships within and across domains, governance levels and jurisdictional and geographic
boundaries that operate in the shadow of more hierarchical governance structures. Through our
three-dimensional analysis, we have identified tensions between attempts at achieving integration
through centralised decision-making (for example through the use of an encompassing
development plan or the creation of higher-level agencies such as the River Basin Organisation)
and initiatives seeking to promote integration through collaboration (for example through the
creation of platforms and forums).
While our structural analysis identifies an impressive number of boundary-spanning ties in what
we knew to be a political system of strong hierarchies, a closer analysis of the relational dimension
has added nuance to this finding. Many of the relationships created by initiatives in the context
of the ‘integration through collaboration’ narrative were described as weak. Our research has also
identified ‘silent spots’ around nexus challenges relating to small-scale agricultural practices and
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energy access that despite being of vital importance to those living in rural areas remain largely
unaddressed.
The recent evaluation of the Tana and Beles Integrated Water Resources Development Project
confirms our finding that ‘the institutional capacity for implementation [of a large-scale integrated
approach] was limited’ (World Bank, 2017, p. 7). Any attempt to move towards a more integrated
governance system would have to be built on what is already in place. Opening up avenues for
multi-stakeholder collaboration in a hierarchical system is inherently difficult. A high-level
government official summarised his experience in the following way: ‘if you involve everybody,
it may not work’ (Interview 42). While our findings suggest that a strengthening of organisational
capacity and existing boundary crossing relationships at the local level would be necessary to
overcome some of the inherent contradictions and shortcomings of the current state of
overlapping governance systems, such a move would require political commitment, resources and
time, which are all in short supply.
It is difficult to predict whether the growing complexity associated with the introduction of nexus
approaches will ‘open up’ new opportunities for nexus governance and participation or instead
perpetuate the centralisation of decision-making as incumbent actors seek to affirm their positions
and promote sweeping solutions. Tensions between different modes of governance, i.e.
centralised steering versus polycentric coordination, are not unique to Ethiopia (Scott, 2017).
There is no single optimal solution for dealing with the interdependence between policy domains,
resource systems and political structures. Our research confirms empirically there is not one ‘but
multiple, socially constructed and politically consequential nexuses’ (Verhoeven, 2015, p. 361).
6.2 Relational framework
In order to better understand nexus governance and inspire approaches that further prosperity but
also protect those who are most vulnerable, we need come to terms with both the complexity and
the plurality of relationships that are constitutive of any given nexus. The framework presented
in this article is intended to assist in this process. The investigation of each of its three dimensions
opens up a more nuanced perspective on nexus governance. The analysis of network structure
provides us with an overview of the often complex structural configurations of the actor
network(s) constituting a nexus. These structures may be seen as a function of path dependency,
as they represent the crystallised outcome of past and ongoing governance processes and related
political struggles. Our case study demonstrates the potential of examining the network structure
with a view to sectoral as well as political and geographical boundaries, and illustrates how such
an analysis can be useful to identify actors of strategic importance. The relational dimension
enhances our understanding of how key actors perceive and navigate their network. It sheds light
on what relationships are perceived to be of value and illuminates how relationships give meaning
to past interactions and prescribe rules for future engagements. This takes us to the third
dimension, where we examine these meanings in relation to broader policy narratives ‘through
which actors interpret policy problems [but] also situate actors relative to one another’ (Turnbull,
2016, p. 384). The ways in which narratives, network structure and relationships interlock may
be more or less dynamic but they are not coincidental. ‘Networks can gradually change narratives
as well as reinforce them – as they bring people together who exchange ideas and strategize’
(Leach et al., 2010, p. 131).
7. Conclusion
It is one of the challenges of our times to overcome the complexity paradox in nexus research by
attending to the diverse, at times fluid but always political understandings that stakeholders have
of a given nexus and the relationships that are constitutive of it. Networks arise from interactions
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that enable or constrain action, but they may be interpreted differently by different stakeholders.
Depending on the perspective one adopts, different governance approaches may appear possible
or desirable. By proposing a multidimensional framework for investigating the water–energy–
food sector as a relational space, we hope that this paper will go some way in enabling research
that takes us ‘beyond the dichotomy of synergies and trade-offs to understand the nature of
[nexus] interactions in more depth’ (Weitz et al., 2017, p. 172). The initial findings we have
presented in this article mainly for illustrative purposes provide some indication as to how the
application of the framework may assist researchers and policymakers in evaluating the relative
strengths and weaknesses of specific policies and interventions. In the face of growing demands
for water, energy and food, we need to identify solutions for the integration of domain-specific
governance systems that are not sweeping but appropriate. We hope that the framework and
methods we have illustrated provide a means of contributing to such solutions.
References
Abro, Z. A., Alemu, B. A., & Hanjra, M. A. (2014). Policies for Agricultural Productivity Growth
and Poverty Reduction in Rural Ethiopia. World Development, 59, 461–474.
https://doi.org/10.1016/j.worlddev.2014.01.033
Allouche, J., Middleton, C., & Gyawali, D. (2014). Nexus Nirvana or Nexus Nullity? A dynamic
approach to security and sustainability in the water-energy-food nexus (STEPS Working
Paper 63). Brighton: STEPS Centre.
Allouche, J., Middleton, C., & Gyawali, D. (2015). Technical Veil, Hidden Politics: Interrogating
the Power Linkages behind the Nexus. Water Alternatives, 8(1), 610–626.
Barnes, M. L., Lynham, J., Kalberg, K., & Leung, P. (2016). Social networks and environmental
outcomes. Proceedings of the National Academy of Sciences, 113(23), 6466–6471.
https://doi.org/10.1073/pnas.1523245113
Bazilian, M., Rogner, H., Howells, M., Hermann, S., Arent, D., Gielen, D., Steduto, P., Mueller,
A., Komor, P., Tol, R. S. J., & Yumkella, K. K. (2011). Considering the energy, water
and food nexus: Towards an integrated modelling approach. Energy Policy, 39(12),
7896–7906. https://doi.org/10.1016/j.enpol.2011.09.039
Benson, D., Gain, A. K., & Rouillard, J. J. (2015). Water Governance in a Comparative
Perspective: From IWRM to a’Nexus’ Approach? Water Alternatives, 8(1), 756–773.
Bevir, M. (2011). Interpretive Theory. In M. Bevir (Ed.), The SAGE Handbook of Governance.
London: SAGE.
Bodin, Ö., & Crona, B. I. (2009). The role of social networks in natural resource governance:
What relational patterns make a difference? Global Environmental Change, 19(3), 366–
374. https://doi.org/10.1016/j.gloenvcha.2009.05.002
Bodin, Ö., & Prell, C. (Eds.). (2011). Social networks and natural resource management:
uncovering the social fabric of environmental governance. Cambridge, UK ; New York:
Cambridge University Press.
Cairns, R., & Krzywoszynska, A. (2016). Anatomy of a buzzword: The emergence of ‘the waterenergy-food nexus’ in UK natural resource debates. Environmental Science & Policy, 64,
164–170. https://doi.org/10.1016/j.envsci.2016.07.007
Calow, R., Ludi, E., & Tucker, J. (2013). Achieving Water Security Lessons from research in
water supply, sanitation and hygiene in Ethiopia. Rugby: Practical Action Publishing.
Chambers, R. (1984). Rural development: putting the last first. London ; New York: Longman.
Conway, S. (2014). A Cautionary Note on Data Inputs and Visual Outputs in Social Network
Analysis: Data Inputs and Visual Outputs in Social Network Analysis. British Journal of
Management, 25(1), 102–117. https://doi.org/10.1111/j.1467-8551.2012.00835.x
Crossley, N. (2010). The Social World of the Network. Combining Qualitative and Quantitative
Elements in Social Network Analysis. Sociologica, 4(1). https://doi.org/10.2383/32049
85

Article 3

Crossley, N., Bellotti, E., Edwards, G., Everett, M. G., & Tranmer, M. (2015). Social network
analysis for ego-nets. London: Sage.
Cunliffe, A. L. (2011). Crafting Qualitative Research: Morgan and Smircich 30 Years On.
Organizational
Research
Methods,
14(4),
647–673.
https://doi.org/10.1177/1094428110373658
Desmond, M. (2014). Relational ethnography. Theory and Society, 43(5), 547–579.
https://doi.org/10.1007/s11186-014-9232-5
Foran, T. (2015). Node and Regime: Interdisciplinary Analysis of Water-Energy- Food Nexus in
the Mekong Region. Water Alternatives, 8(1), 655–674.
Forsyth, T. (2003). Critical political ecology the politics of environmental science. London; New
York: Routledge.
Fuhse, J., & Mützel, S. (2011). Tackling connections, structure, and meaning in networks:
quantitative and qualitative methods in sociological network research. Quality &
Quantity, 45(5), 1067–1089. https://doi.org/10.1007/s11135-011-9492-3
Hagos, F., Haileslassie, A., Awulachew, S. B., Mapedza, E., & Taffesse, T. (2011). Land and
water institutions in the Blue Nile Basin: Setups and gaps for improved land and water
management. Review of Policy Research, 28(2), 149–170. https://doi.org/10.1111/j.15411338.2011.00487.x
Haileslassie, A., Hagos, F., Awulachew, S. B., Peden, D., Ahmed, A. A., Gebreselassie, S.,
Tafesse, T., Mapedza, E., & Mukherji, A. (2012). Institutions and policy in the Blue Nile
Basin: Understanding challenges and opportunities for improved land and water
management. In The Nile River basin: water, agriculture, governance and livelihoods.
New York, NY: Routledge.
Haileslassie, A., Hagos, F., Mapedza, E., Sadoff, C., Awulachew, S. B., Gebreselassie, S., &
Peden, D. (2008). Institutional settings and livelihood strategies in the Blue Nile Basin
implications for upstream/downstream linkages (IWMI Working Paper 132). Colombo,
Sri Lanka: International Water Management Institute.
Hoff, H. (2011). Understanding the Nexus: Background Paper for the Bonn 2011 Nexus
Conference. Stockholm: Stockholm Environment Institute.
Hollstein, B. (2011). Qualitative approaches. In The SAGE handbook of social network analysis
(pp. 404–416). SAGE publications.
Hollstein, B., Matiaske, W., & Schnapp, K.-U. (Eds.). (2017). Networked Governance. Cham:
Springer International Publishing. https://doi.org/10.1007/978-3-319-50386-8
Ingram, M., Ingram, H., & Lejano, R. (2014). What’s the story? Creating and sustaining
environmental
networks.
Environmental
Politics,
23(6),
984–1002.
https://doi.org/10.1080/09644016.2014.919717
Jaspersen, L., & Stein, C. (2018). Researching Inter-Organizational Embeddedness: Visual
Methods for Qualitative Network Research. In Academy of Management Proceedings
(Vol. 2018, p. 16149). https://doi.org/10.5465/AMBPP.2018.16149abstract
Jones, C., Hesterly, W. S., & Borgatti, S. P. (1997). A General Theory of Network Governance:
Exchange Conditions and Social Mechanisms. Academy of Management Review, 22(4),
911–945.
Keeley, J., & Scoones, I. (2003). Understanding environmental policy processes: cases from
Africa. London; Sterling, VA: Earthscan.
Koppenjan, J., & Klijn, E.-H. (2004). Managing uncertainties in networks: a network approach
to problem solving and decision making. London; New York: Routledge.
Leach, M., Scoones, I., & Stirling, A. (2010). Dynamic sustainabilities: technology, environment,
social justice. London ; Washington, DC: Earthscan.
Lebel, L., & Lebel, B. (2017). Nexus narratives and resource insecurities in the Mekong Region.
Environmental
Science
&
Policy,
90,
164–172.
https://doi.org/10.1016/j.envsci.2017.08.015

86

Article 3

Leck, H., Conway, D., Bradshaw, M., & Rees, J. (2015). Tracing the Water-Energy-Food Nexus:
Description, Theory and Practice: Tracing the Water-Energy-Food Nexus. Geography
Compass, 9(8), 445–460. https://doi.org/10.1111/gec3.12222
Lejano, R. P., Ingram, M., & Ingram, H. (2013). The power of narrative in environmental
networks. MIT Press.
Lele, U., Klousia-Marquis, M., & Goswami, S. (2013). Good Governance for Food, Water and
Energy
Security.
Aquatic
Procedia,
1,
44–63.
https://doi.org/10.1016/j.aqpro.2013.07.005
Lubell, M., Robins, G., & Wang, P. (2014). Network structure and institutional complexity in an
ecology of water management games. Ecology and Society, 19(4).
https://doi.org/10.5751/ES-06880-190423
McGrane, S. J., Acuto, M., Artioli, F., Chen, P.-Y., Comber, R., Cottee, J., Farr-Wharton, G.,
Green, N., Helfgott, A., Larcom, S., McCann, J. A., O’Reilly, P., Salmoral, G., Scott, M.,
Todman, L. C., van Gevelt, T., & Yan, X. (2018). Scaling the nexus: Towards integrated
frameworks for analysing water, energy and food. The Geographical Journal.
https://doi.org/10.1111/geoj.12256
Mekonnen, D., Bryan, E., Alemu, T., & Ringler, C. (2017). Food versus fuel: examining tradeoffs
in the allocation of biomass energy sources to domestic and productive uses in Ethiopia.
Agricultural Economics, 48(4), 425–435. https://doi.org/10.1111/agec.12344
Middleton, C., Allouche, J., Gyawali, D., & Allen, S. (2015). The Rise and Implications of the
Water-Energy-Food Nexus in Southeast Asia through an Environmental Justice Lens.
Water Alternatives, 8(1), 627–654.
Mische, A. (2003). Cross-Talk in Movements: Reconceiving the Culture-Network Link. In M.
Diani & D. McAdam (Eds.), Social movements and networks: relational approaches to
collective action. Oxford; New York: Oxford University Press.
MoFED. (2010). Growth and Transformation Plan 2010/11–2014/15, Volume 1: Main Text.
Addis Ababa: Ministry of Finance and Economic Development (MoFED).
MoFED. (2015). Growth and Transformation Plan II 2015/16–2019/20, Volume 1: Main Text.
Addis Ababa: Ministry of Finance and Economic Development (MoFED).
Molina, J. L., Maya-Jariego, I., & McCarty, C. (2014). Giving Meaning to Social Networks:
Methodology for Constructing and Analyzing Interviews Based on Personal Network
Visualizations. In S. Domínguez & B. Hollstein (Eds.), Mixed methods social networks
research: design and applications. Cambridge: Cambridge University Press.
Mosse, D. (2004). Is good policy unimplementable? Reflections on the ethnography of aid policy
and practice. Development and Change, 35(4), 639–671.
Mosse, D., & Kruckenberg, L. J. (2017). Beyond the ivory tower: Researching development
practice. In G. Crawford, L. J. Kruckenberg, N. Loubere, & R. Morgan (Eds.),
Understanding global development research: Fieldwork issues, experiences and
reflections (pp. 193–211). London: SAGE Publications.
Newell, P., Jenner, N., & Baker, L. (2009). Governing Clean Development: A Framework for
Analysis. Development Policy Review, 27(6), 717–739. https://doi.org/10.1111/j.14677679.2009.00467.x
Pahl-Wostl, C. (2017). Governance of the water-energy-food security nexus: A multi-level
coordination
challenge.
Environmental
Science
&
Policy.
https://doi.org/10.1016/j.envsci.2017.07.017
Provan, K. G., & Kenis, P. (2007). Modes of Network Governance: Structure, Management, and
Effectiveness. Journal of Public Administration Research and Theory, 18(2), 229–252.
https://doi.org/10.1093/jopart/mum015
Rees, J. (2013). Geography and the nexus: Presidential Address and record of the Royal
Geographical Society (with IBG) AGM 2013: Presidential Address and record of the
RGS-IBG AGM 2013. The Geographical Journal, 179(3), 279–282.
https://doi.org/10.1111/geoj.12050
87

Article 3

Rittel, H. W., & Webber, M. M. (1973). Dilemmas in a general theory of planning. Policy
Sciences, 4(2), 155–169. https://doi.org/10.5040/9781474282932.0015
Robins, G., Bates, L., & Pattison, P. (2011). Network governance and environmental
management: conflict and cooperation. Public Administration, 89(4), 1293–1313.
https://doi.org/10.1111/j.1467-9299.2010.01884.x
Roe, E. (1994). Narrative policy analysis: theory and practice (3. print). Durham, NC: Duke
University Press.
Rose, N. (1999). Powers of freedom: Reframing political thought. Cambridge University Press.
Sayles, J. S., & Baggio, J. A. (2017). Social-ecological network analysis of scale mismatches in
estuary watershed restoration. Proceedings of the National Academy of Sciences,
114(10), E1776–E1785. https://doi.org/10.1073/pnas.1604405114
Scoones, I., Smalley, R., Hall, R., Tsikata, D., & others. (2014). Narratives of scarcity:
Understanding the’global resource grab’. Future Agricultures Consortium: Brighton,
UK, 34.
Scott, A. (2017). Making governance work for water–energy–food nexus approaches (Working
Paper). London: CDKN.
Stein, C., Pahl-Wostl, C., & Barron, J. (2018). Towards a relational understanding of the waterenergy-food nexus: an analysis of embeddedness and governance in the Upper Blue Nile
region of Ethiopia. Environmental Science and Policy.
Stinchcombe, A. L., Mizruchi, M. S., & Schwartz, M. (1990). Weak Structural Data.
Contemporary Sociology, 19(3), 380. https://doi.org/10.2307/2072440
Stirling, A. (2015). Developing ‘Nexus Capabilities’: towards transdisciplinary methodologies
(Nexus Network). Brighton, UK: Nexus Network Team, SPRU and STEPS Centre.
Tessema, Z., Mainali, B., & Silveira, S. (2014). Mainstreaming and sector-wide approaches to
sustainable energy access in Ethiopia. Energy Strategy Reviews, 2(3–4), 313–322.
https://doi.org/10.1016/j.esr.2013.11.003
Tilly, C. (2002). Stories, identities, and political change. Lanham, Md.: Rowman & Littlefield.
Turnbull, N. (2016). Narrative and interpretive theory. In C. K. Ansell & J. Torfing (Eds.),
Handbook on theories of governance. Cheltenham, UK ; Northampton, MA: Edward
Elgar Publishing.
Van Huijstee, M. M., Francken, M., & Leroy, P. (2007). Partnerships for sustainable
development: a review of current literature. Environmental Sciences, 4(2), 75–89.
https://doi.org/10.1080/15693430701526336
Verhoeven, H. (2013). The politics of African energy development: Ethiopia’s hydro-agricultural
state-building strategy and clashing paradigms of water security. Philosophical
Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences,
371(2002), 20120411–20120411. https://doi.org/10.1098/rsta.2012.0411
Verhoeven, H. (2015). The nexus as a political commodity: agricultural development, water
policy and elite rivalry in Egypt. International Journal of Water Resources Development,
31(3), 360–374. https://doi.org/10.1080/07900627.2015.1030725
Voß, J.-P., Bauknecht, D., & Kemp, R. (Eds.). (2006). Reflexive governance for sustainable
development. Cheltenham, Glos, UK ; Northampton, MA: Edward Elgar.
Wasserman, S., & Faust, K. (1994). Social network analysis: methods and applications.
Cambridge ; New York: Cambridge University Press.
Weber, E. P., & Khademian, A. M. (2008). Wicked problems, knowledge challenges, and
collaborative capacity builders in network settings. Public Administration Review, 68(2),
334–349. https://doi.org/10.1111/j.1540-6210.2007.00866.x
Weitz, N., Strambo, C., Kemp-Benedict, E., & Nilsson, M. (2017). Closing the governance gaps
in the water-energy-food nexus: Insights from integrative governance. Global
Environmental Change, 45, 165–173. https://doi.org/10.1016/j.gloenvcha.2017.06.006
White, H. C. (2008). Identity and control how social formations emerge. Princeton: Princeton
University Press.
88

Article 3

World Bank. (2017). Ethiopia - Tana Beles Integrated Water Resources Development Project
(Implementation Completion and Results Report). Washington, D.C: World Bank Group.
Retrieved
from
http://documents.worldbank.org/curated/en/787461491426092187/Ethiopia-TanaBeles-Integrated-Water-Resources-Development-Project
World Bank. (2018). World Development Indicators, The World Bank. Retrieved June 12, 2018,
from https://datacatalog.worldbank.org/dataset/world-development-indicators
Acknowledgements
We are greatly indebted to everyone who participated in the research reported in this article. We
would like to thank Bahir Dar University, MetaMeta and the International Water Management
Institute East Africa office for their support in conducting this research. The authors are most
grateful for helpful comments and valuable suggestions from Peter Mollinga, Katia Taela and the
editor Keith Richards as well as two anonymous reviewers. We gratefully acknowledge financial
support from the Swedish International Development Cooperation Agency (Sida) to the
Stockholm Environment Institute, and the CGIAR Research Program on Water, Land and
Ecosystems (Innovation Fund 2013).

89

Article 3

Appendix S1
Supporting Information: Methodology
In this section we present detailed accounts of the methods used in this research. We have
structured this section in accordance with the three dimensions of our relational framework –
network structure, relations and narratives.
1. Structural network research: Social Network Analysis
In order to conduct a structural analysis of a governance network, its composition and boundaries
need to be determined. In this study, 47 expert interviews, site visits and document analysis were
used to devise an initial recall list of 100 organisations from multiple sectors, levels of governance
and jurisdictions. A conventional network survey was then conducted to establish how each of
the organisations was connected to all other organisations on the list. We also sought to identify
relevant organisations that were missing from the initial list. In this way, we relied on the research
participants’ own knowledge and perceptions to determine the boundaries of the network of
organisations involved in the governance of the water–energy–agriculture–environment nexus in
the Upper Blue Nile region. This is considered a pragmatic yet robust approach for reconstructing
an inter-organisational network (Doreian & Woodard, 1992; Hanneman & Riddle, 2005;
Marsden, 1990). Our survey of a total of 85 organisations further collected data on the sectors an
organisation was involved in (water, energy, agriculture, environment) and at what level of
governance (national, regional, local) the organisation operated, along with information about
where in the study area the organisation was active (indicating administrative and/or hydrological
areas on a map). The last section of the survey included open-ended questions about the
perception of governance problems and how relationships would need to change for improving
the governance of the nexus.
The social network survey enabled us to reconstruct the inter-organisational network of each of
the four sectors. We then coded the data into a single matrix to identify relationships spanning
multiple nexus domains. This dataset of the whole nexus governance network was then visualised
using Visone (Brandes & Wagner, 2004) and analysed using the software package UCINET
(Borgatti et al., 2002). Our analysis focussed in particular on centrality measures, which allow for
the identification of actors in positions of power and influence, and processes of intermediation
(Brass & Krackhardt, 2012; Freeman, 1979; Friedkin, 1991), and which assisted us in the
identification of seven key actors in the network. A detailed account of our analysis of
betweenness centrality has been published in Stein et al. (2018). In this paper, we present findings
of an analysis of weighted degree centrality (Borgatti et al., 2013), which we conducted to identify
actors that are influential with regard to multiple nexus domains. Weighted degree centrality takes
into account that actors may share more than one relationship with each other. Furthermore,
network centralisation was used to assess the extent to which the whole network has a centralised
structure (Freeman, 1979). A core–periphery model was then used to investigate the structural
characteristics of the governance network as a whole, and how different types of actors are
embedded in those structures (Borgatti & Everett, 1999).
2. Relational research: network map interviews
In the second phase of the project, network map interviews were conducted with a sample of seven
government agencies implementing sector-specific policies at the regional and local levels. The
selection of these organisations was guided by the structural analysis conducted in the first phase
as well as theoretical considerations, in that we aimed to select actors from different policy
domains and governance levels. Groups of three to four high-level representatives of the same
agency co-created network maps based on a network map template. The template illustrated their
organisation as a small circle at the centre of three concentric circles indicative of the relative
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importance of an organisation, i.e. the closer to the respondents’ organisation, the more important
an organisation was perceived to be. The template map was also divided into subsectors
representing four policy domains (water, energy, agriculture and environment). Figure SI1 below
shows the mapping process and the template map with its four subsectors.
The network map interviews proceeded in three steps. Firstly, interviewees were invited to write
on sticky notes the names of organisations in their organisation’s network, and to place these
notes on the template, while taking into consideration the main policy domain of the organisation
and its importance to the ego organisation. Secondly, the interviewees were asked to indicate
whether, and in which ways, their organisation was connected to each of the named organisations,
through flows of funding, information exchange and collaboration. Interviewees were also asked
to identify relationships they considered to be in need of improvement. Thirdly, in the last phase
of the interview, the finalised maps were used to explore the quality, content and implications of
some relationships in greater detail, followed by a discussion of how the embeddedness of the
organisation affected its operation and ability to coordinate activities with others. The interviews
lasted between 1.5 and 2.5 hours.
The semi-structured interview process and template map facilitated comparisons between
relationships. As ‘boundary objects’, the network maps assisted research participants in
articulating, reflecting on and verifying responses to questions about their relationships with the
different organisations in their network. The narratives elicited during the drawing process
provided insights into the meanings attached to both relationships and networks (Jaspersen &
Stein, 2018). After the interview, the multiplex network maps were digitised and disaggregated.
Figure SI1 illustrates the mapping process on paper along with the network map template.
Network maps were analysed in conjunction with associated interview records, facilitating an
investigation of the content of different kinds of relationships along with their structural
configuration in networks and the meanings attached to both relationships and networks.

Figure SI1 Discussion during a network map interview (left) and the network map template (right).
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3. Narrative research
To identify narratives, and in particular policy narratives, we analysed our initial key informant
interviews, network map interviews, fieldnotes, grey literature and the responses to our openended questions in the network survey. The material was coded using the QDA software package
Atlas.ti. Codes and initial themes were derived from the research questions and focussed in
particular on storylines describing governance problems and solutions as well as actor
constellations and relationships. As our analysis progressed and the codes became more refined,
memos were created summarising recurring storylines that could be seen as linking up to broader
narratives (Saldaña, 2009). Display matrices were used to compare different storylines and
narratives (Miles et al., 2014).
In a second step, we then examined more closely which actors articulated, supported or rejected
which narratives. The network map interviews in particular provided us with a useful source of
data as they allowed us to connect certain storylines and narratives to specific actors and
relationships, by jointly analysing the digitised network maps alongside the narrative data in
Atlas.ti. Coalitions of organisations appeared as ‘collective storytelling system[s] in which the
performance of stories is a key part of members’ sense-making’ (Boje, 2003, p. 43). By
triangulating the interview records obtained during the network map interviews with key
informant interviews conducted throughout the study and document analysis, it was possible to
reconstruct both dominant and incumbent policy narratives through the application of narrative
analysis. Narrative accounts were then analysed as devices through which participants make sense
of the water–agriculture–environment–energy nexus of the Upper Blue Nile region.
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Abstract
Governance processes to address environmental change involve many different actors from
multiple spatial, temporal and socio-political scales, not all of whom are connected by hierarchy
and whose actions cannot always be mandated. In the environmental governance literature, Social
Network Analysis (SNA) has been found useful in understanding complex governance
arrangements. In this paper we present and reflect on our experience with the Net-Map tool for
participatory network mapping. The Net- Map tool was applied in three transdisciplinary case
studies for three different purposes: (a) to contribute to an improved understanding of biodiversity
knowledge flows in Europe, (b) to explore the interplay between actors with influence on water,
agriculture, and energy developments at the Blue Nile in Ethiopia, and (c) to understand the
challenges facing stakeholders engaged in conservation and economic development in a Southeast
Asian mountain range. The case studies explore how network maps can serve as boundary objects
to engage stakeholders of diverse points of view and jointly design strategies to address
governance challenges. More specifically they show how network maps are used to gain a better
understanding of governance situations, to help stakeholders identify strategies for navigation of
the complex networks in which they are embedded and to support transdisciplinary research
processes. We close with some reflections on the potential and limitations of the Net-Map tool in
facilitating multi- stakeholder processes and disentangling complex governance arrangements.
1. Introduction
A key challenge in environmental governance – for researchers and actors alike – lies in its
complex and multi-layered processes, which cannot easily be managed with hierarchical or topdown approaches (Innes and Booher 2010). In addressing this challenge it is crucial to have a
thorough understanding of the situation – without being overwhelmed by its complexity. In the
interests of a structured analysis of this complexity, research on environmental governance has
been giving greater attention to analysis and documentation of the role of networks and nonhierarchical collaboration. Considerable progress has been made by applying Social Network
Analysis (SNA) to environmental and natural resources governance (Bodin and Crona, 2009,
Hirschi, 2010, Bodin and Prell, 2011, Primmer, 2011, Stein et al., 2011, Hirschi et al., 2013 and
Mills et al., 2014), resulting in a robust scholarly understanding of the role of formal and informal
networks in governance processes and outcomes (e.g., Olsson et al., 2007, Berkes, 2009, Bodin
and Crona, 2009, Bodin and Prell, 2011 and Primmer, 2011).
While many researchers have more scholarly reasons for wishing to describe and analyses these
networks, more and more researchers are seeking to make this knowledge widely available, not
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least in order to support decision-making and facilitate multi-actor governance processes. Thus a
growing body of research focuses on practice-oriented network analysis in environmental
governance research. Lahsen et al. (2013), for example, assess whether and how regional research
networks bridge the science-policy gap and make global environmental change research more
policy relevant. In the context of conservation planning, Mills et al. (2014) discuss three potential
contributions of social network analysis to planning: a) it identifies stakeholders and their roles
and relationships; b) it designs and facilitates strategic networking to strengthen linkages between
local and regional conservation initiatives; c) it prioritizes conservation actions.
There are, however, a number of obstacles that stand in the way of using SNA knowledge to
inform practice. Reed et al. (2009), for example, criticize that in general the sophisticated results
obtained by using quantitative SNA methods with large datasets (i.e., those consisting of
numerous actors and their multiple relationships) need to be “translated” for practitioners facing
the challenge of applying this complex analysis to their specific problems. At worst, this could
mean that decision-makers who read the studies will be even more intimidated once they have
glimpsed the complexity and highly abstract calculations involved in network analysis.
Furthermore, data collection and analysis tend to be time-consuming and data collection
questionnaires tedious for the respondents (Reed et al., 2009).
The aim of transdisciplinary research approaches is to ensure that research findings on the role of
social networks in environmental governance are actually taken into consideration in decisionmaking processes (Bodin and Crona 2009). They are also seen as helpful when it comes to
addressing issues involving the relevance and accessibility of research findings. In practice, this
is achieved by bringing together scientists from different disciplines and non-academic
stakeholders from business, government and civil society to work on joint solutions. Other
characteristics of transdisciplinary research approaches are referred to by Lang et al. (2012). The
authors highlight the need to focus on problems relevant to society and to enable mutual learning
among researchers from different disciplines as well as with and among non-academic research
participants. Another vital aspect is the co-production of knowledge that is solution-oriented,
socially robust, and transferable to both research and social practice (Lang et al., 2012).
Transdisciplinary research, however, also faces a number of challenges in its practical application
(Hauck et al., 2014). These include communication issues and the absence of a shared
understanding (of the issue or governance situation) (Lang et al., 2012). Lack of trust and of
incentives for stakeholders to become involved in research is likewise common knowledge
(Hauck et al. 2014). Integrative methods can be used to address some of these challenges by
helping to facilitate transdisciplinary research processes (Bergmann et al., 2012). This paper
explores how the participatory network mapping tool Net-Map (Schiffer and Hauck, 2010) is used
in transdisciplinary and action-oriented research:
1. to gain greater understanding of governance situations, including identification of
stakeholders, their (inter)relations, their goals and their influence;
2. to help stakeholders identify and plan steps to navigate the complex networks in
which they are embedded;
3. to support transdisciplinary research processes by using network visualizations as
boundary objects for improved communication, the co-production of knowledge, and
social learning.
We present and reflect on our experience with the Net-Map tool in three transdisciplinary case
studies for three different purposes. Before introducing the case studies we describe the general
steps involved in using the Net-Map tool, which are then illustrated in relation to each individual
case study. The case study descriptions include results obtained from using the tool and outline
how the network knowledge generated was applied. Finally, we discuss our experience of using
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the Net-Map tool and reflect on its strengths and weaknesses in the context of transdisciplinary
research.
2. Participatory network mapping and analysis
The Net-Map tool involves collecting network data and qualitative information; in other words,
research participants provide their own description of network relationships. These descriptions
or “network narratives” provide insights into the intersubjective meanings that actors attribute to
relationships (Fuhse and Mützel 2011). The different data sets allow for triangulation between
network structures and network narratives (Gamper et al., 2012).
Similar to other participatory mapping approaches, the Net-Map tool is designed to combine
researcher data collection with participant learning. The idea behind the participatory process of
data collection and on-site network visualization by drawing networks with the interviewees is to
facilitate the exploration of networks and their associated meanings (Hollstein and Pfeffer, 2010,
Schiffer and Hauck, 2010, Gamper et al., 2012 and Schönhuth, 2013).
The generic steps of the Net-Map tool are set out briefly in the following. A more detailed
description can be found in Schiffer and Hauck (2010).

Figure 1 Picture of a Net-Map taken from Case Study 3.

Once the overall research question has been developed and agreed upon (e.g., “Who influences
XY policy development?”) the interviewee(s) are asked to name the actors they see as influencing
the issue and write them down on the actor cards (e.g., Post-its®). The cards are then fixed to a
large sheet of paper. In a second step, actor links are represented by arrows drawn between the
actor cards. The third step visualizes the interests that exist in the network: interviewees are asked
to provide information on the perceived goals of network members, which are then noted down
next to each actor card on the sheet of paper. To capture the power or influence of the actors,
interviewees are asked to assess the influence of each actor on the Net-Map with reference to the
issue at hand. In line with the answers, influence towers made of flat round discs are stacked
proportionately beside the actor cards (Figure 1). Once the network map has been drawn,
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interviewees are often asked to comment on the system as a whole, give their interpretation of the
network and discuss where there is room for improvement.
Net-Map data analysis can take different forms. Common to all applications, however, is the
analysis of network information carried out by the interviewees to a certain extent during the
drawing process itself, as they are encouraged to discuss and reflect on this throughout the
process. There are several ways of making further use of this kind of participatory analysis. Visual
analysis of the network immediately after the visualization process, for instance, can lead to joint
discussion of practical, action-oriented ideas among participants (for more information on visual
network analysis, see, e.g., Schönhuth, 2013 or Schiffer and Hauck, 2010). Further processing
and analysis of network data and network narratives is also useful (e.g., Hauck 2010), since results
can be fed back into stakeholder processes for further discussion or used for other applications.
The type of analysis conducted depends on the research aims involved. The three case studies
below were selected to illustrate the range of potential applications and the multiple ways of
processing data and integrating knowledge (for further detail, see Section 3.4).
3. The case studies
3.1. Towards a Network of Knowledge for European biodiversity conservation
3.1.1. Context and aim of the study
Knowledge relevant to the conservation of biodiversity is advanced in the European scientific
community, as demonstrated by the many excellent projects, networking activities and institutions
in Europe. Yet it is often still a challenge to identify and locate specific knowledge relevant to
policy-making. A wealth of existing knowledge is dispersed or “hidden” in databases and
scientific literature or held separately by individual stakeholders. The objective of the EU project
KNEU (Developing a Knowledge Network for EUropean expertise on biodiversity and ecosystem
services to inform policy-making economic sectors) is to find more efficient ways of identifying
and exchanging knowledge useful to policy- and other decision-makers on issues dealing with
terrestrial as well as marine biodiversity. To smooth the way, a Network of Knowledge (NoK) –
an open networking approach aimed at promoting the flow of knowledge between biodiversity
knowledge holders and users in Europe – has been established. One of the first tasks in the process
of creating the NoK was to identify the relevant actors and their roles in generating and
distributing knowledge. In addition, our interest was to identify and understand both established
relationships that facilitate knowledge flows and obvious gaps.
3.1.2. Process description
Net-Map was used to visualize existing flows of knowledge between knowledge holders and
knowledge users in the form of, for example, personal contacts, reports, and meetings. Each
interviewee was asked to name between four and six major players (e.g., non-governmental
organizations, research institutions, projects, government agencies, ministries, scientific
networks, advocacy groups, or informal advisory groups of experts) for each level (national,
European and international beyond Europe). Once the interviewees had identified key actors, the
linkages between them were drawn onto the Net-Map. For each possible pair of actors, the
interviewees identified three relationships relevant to biodiversity knowledge: those that (1)
provide knowledge, (2) request knowledge and (3) fund knowledge generation.
Between April 2011 and February 2012, interviews were carried out with key informants,
including researchers, policy officers, consultants and project officers working on biodiversity
issues in the national, European or international context. Since the pool of people working on
biodiversity issues is rather large, potential interviewees were sampled using snowball sampling
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coupled with expert knowledge. Due to time constraints, the number of interviews was limited to
nineteen. We then aggregated the nineteen networks in order to detect the emergence of common
structures (Krackhardt, 1987). This procedure allowed for visualization of cognitive social
structures, i.e., links perceived by several interview partners (Knoke and Yang 2008). Visualizing
the cognitive social structure makes explicit the shared understanding that diverse stakeholders
have of a complex network and where perceptions differ.
We used the SNA software Visone (Brandes and Wagner, 2004) to visualize the networks in the
three case studies. In Case Study 1 we also calculated degree centrality and betweenness centrality
for the actors in the network (Wasserman and Faust, 1994). Degree centrality is the count of an
actor’s ingoing and outgoing links. Betweenness centrality is the measure of how often an actor
is found on the shortest path between two other actors. This is generally seen as a measure of
control, since actors with high betweenness centrality are in a position to control what flows
between other actors in the network (Krebs, 2004 and Hanneman and Riddle, 2005). Qualitative
network narratives were crucial to explaining results of the structural analysis and deriving a
deeper understanding of how these networks function.
Figure 2 shows the nineteen aggregated networks of knowledge flow from knowledge holders to
knowledge requesters. European and international actors took centre stage in European
knowledge flows. By contrast, national actors played a less prominent role, even in interviews
with participants from the national level. The Figure pinpoints the main knowledge providers in
this consolidated network – i.e., actors C, F and G with many outgoing links (large white nodes
= high outdegree) – while actors D and H show numerous incoming links (large black nodes =
high indegree), in other words they are major requesters of biodiversity knowledge. Further, we
combined betweenness centrality and information about incoming and outgoing links with
qualitative information provided by the interviewees. This enabled us to discern which actors
facilitated knowledge flows between other actors either by distributing (white diamond) or
receiving knowledge (black diamond).
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Figure 2 Knowledge flow from actors holding knowledge to those with knowledge requests. NGO = non-governmental
organization; EGO = European governmental organization, IGO = international governmental organization.

The results of the study were presented in a number of stakeholder workshops aimed at designing
and developing the NoK. While Figure 2 has been anonymized for publication, the maps shared
with stakeholders identified the different nodes, initiating concrete discussions on challenges and
possible next steps. Overall, the Net-Map exercise showed how little even key actors in the
network knew about knowledge flows. Thus when the aggregated networks were shared with
project stakeholders, they greatly appreciated this “bigger picture”, i.e., seeing the forest and the
trees. The digitized visualization of the Net-Maps was then used as a boundary object to aid
further discussion. As with the other case studies, the findings from Case Study 1 helped
stakeholders to reach an initial understanding of biodiversity knowledge flows, the associated
challenges and potential strategies to address these challenges. The results helped in identifying
major knowledge hubs such as actors A, E and I, their role and their modes of operation. Actor
A, for example, is a “scientific network” vital to gathering information from or providing
information to a subgroup of actors otherwise unrelated to the rest. This understanding of how
particular actors function as intermediaries to bridge existing gaps in knowledge flows was
considered essential to the design of the NoK.
While the nineteen interviews provided a wealth of information on the flow of biodiversity
knowledge in Europe and beyond, the resulting Net-Maps can only be a starting point for a sound
understanding of European knowledge flows in the context of biodiversity conservation. This is
particularly true if we take into account the different aspects and communities of biodiversity
knowledge, such as marine or freshwater, agriculture or forestry. Many of the nineteen
interviewees stated that they found the exercise useful in terms of creating their own networks.
Similar to Case Study 3 (below), the network map produced in this case study provides the basis
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for follow-up studies to explore these specific aspects of biodiversity knowledge. This is currently
the case with one of the project partners, the Belgian Biodiversity Platform, now analyzing the
flow of knowledge on biodiversity conservation in Belgium.
3.2. Mapping multi-stakeholder governance networks in the Upper Blue Nile
3.2.1. Context and goal of the study
The second case study was conducted in the Upper Blue Nile in Ethiopia. Ethiopia is one of the
fastest growing economies in Africa. Despite considerable progress, it is still one of the poorest
and most vulnerable countries in the region. To reduce poverty and accelerate economic
development, the Ethiopian government has set ambitious policy targets to advance the water,
energy and agriculture sectors. The rapid transformation in multiple sectors, which are sometimes
planned independent of each other, presents a challenge to sustainable development. In order to
balance trade-offs and create synergies between different development agendas, integrated
planning and cross-sector coordination are crucial. A pilot study on the interdependencies and
linkages of diverse policy sectors was launched in the Upper Blue Nile to identify obstacles to
sustainable development from the perspective of the actors concerned and to explore the
opportunities and constraints in addressing them (Stein et al., 2014).
Application of the Net-Map tool built on and complemented the existing quantitative social
network data set of eighty-five organizations, including governmental, private sector and civil
society actors. The aim of the Net-Map application was to bring together a diverse group of
stakeholders to jointly discuss development challenges and map specific multi-stakeholder
governance networks relevant to addressing these challenges.
3.2.2. Process description
The research team had previously worked in the study area with local partners on a complete
network study and expert interviews. Analysis of the network data, insights gained from
interviews and close collaboration with local research partners all contributed to identifying
suitable participants for the Net-Map exercise. Identification of the relevant Net-Map participants
was informed by a series of expert interviews, focus group discussions and the centrality of actors
who participated in the preceding SNA study on the entire network. Participants came mainly
from the regional government agencies responsible for implementation of sector policies. These
include the agriculture, water, energy and environment bureaus but also local research
organizations, the river basin agency, and non-governmental organizations.
In order to conduct the Net-Map exercise, a one-day workshop with twenty-five participants was
organized in Bahir Dar, the regional capital and base of most of the stakeholders consulted.
During the first half of the workshop, participants identified and discussed specific development
challenges in the Upper Blue Nile and the links between them. To select a topic for the Net-Map
exercise, each participant voted for what he or she perceived to be the key challenge to
development in the study area. The two issues that received the most votes were then explored
further using the Net-Map tool. Each map was drawn by eight to ten workshop participants with
the help of two facilitators. While one researcher facilitated the discussion and drawing of the
Net-Map, a second researcher took notes on the discussion in order to document participants’
communication and network narratives.
In the Net-Map exercise, we mapped key actors and their collaborative relations. We also asked
participants to indicate relations they saw as important to improving the situation, as well as actors
that should be encouraged to promote coordination across different policy domains. Once
participants had mapped the relevant actors and their links, they discussed how influential the
various actors were and placed ‘influence towers’ next to each actor. The participants also
highlighted potential intermediaries (i.e., brokers who mediate between otherwise disconnected
actors) and actors identified as suitable for a leading role when it comes to improving
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development planning. After the workshop, the paper-based Net-Map was digitized and the notes
from the workshop were transcribed. The digital format of network and narrative data allowed
for further processing and analysis.
3.2.3. Results and knowledge application
Unlike in Case Study 1, the Net-Map was for the most part analyzed, interpreted and validated
during the workshop through structured dialogue with participants. A discussion of the network
map and diverse interpretations thereof allowed the researchers to validate the findings as they
emerged. As in Schönhuth (2013), we found this communicative validation and the use of the
network map as a boundary object and narrative-generating device to be beneficial to the research
process. Having the network map in front of the participants helped to focus discussions and
establish a shared understanding of the way in which multiple actors influence the domains of
water, energy, food and the environment.
Figure 3 shows one of the Net-Maps as drawn by workshop participants. The question to be
addressed was: Who influences the sustainability of agricultural water management linkages in
the study area? Solid lines represent collaborative relations and dashed lines indicate those that
need strengthening. The more influential an actor is perceived to be, the bigger the circle.

Figure 3 Multi-stakeholder governance network affecting agricultural water management, as drawn by the workshop
participants.
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As can be seen in Figure 3, some of the most influential organizations identified through the NetMap exercise are also embedded in relationships that workshop participants thought should be
strengthened to improve cross-sectorial planning. With regard to agricultural water management,
this applies to both vertical links (i.e., those between actors from local, subnational and national
levels) and horizontal links (i.e., those between actors from different sectors on the same level).
It emerged, for example, that the division of responsibilities across the various regional
government bureaus and newly established river basin agency was not clearly defined.
Participants agreed that coordination mechanisms should be strengthened. How this should be
done and whether it required the creation of new governance arrangements or reinforcement of
those already in place, was likewise a subject of debate. Importantly, the Net-Map tool helped to
reveal hidden but critical relationships and allowed actors from different policy domains to
engage in a discussion about how to address their interconnected challenges. The use of the NetMap tool in participatory processes facilitated dialogue and co-learning among a range of
stakeholders. This visual and interactive approach helped stakeholders from diverse backgrounds
to a more thorough understanding of their activities in the context of the activities of others.
3.3. Understanding stakeholder challenges in conservation and economic development in a
Southeast Asian mountain range
3.3.1. Context and goal of the study
Case Study 3 is based on consultations with a project leader, whose task it is to implement a
project that will assess the interaction between ecosystem services and economic and social
networks in the protected mountain range of a Southeast Asian lower middle income country. The
area in question is described as one of the last frontiers in the country, with large stretches of
pristine landscape, low population density and a large proportion of indigenous people. An area
with promising potential for mining, it is also subject to land-use encroachment for commercial
activities such as coconut and palm oil plantations. The growing eco-tourism sector here has been
encouraged. Illegal logging and poaching have led to increased pressure on the ecosystem.
Commercial mining is prohibited under the current legal set-up, albeit investigation of the
potential for mining is ongoing. The goal of the project is to increase stakeholder understanding
of the ecosystem services this area provides, to analyses and assess different land-use options,
and to initiate dialogue between the parties involved.
3.3.2. Process description
The initial network map shown here was drawn by the project leader at an introductory Net-Map
workshop. She presented her work as a case study and was helped by other workshop participants
(all of whom came from the international field of natural resource management but were not
experts in this case) to draw her perspective on the issue and explore critical questions in depth.
Whereas Cases 1 and 2 provide examples of bringing different network perspectives together
(either by “stacking” individual networks, as in Case 1, or inviting a diverse group of stakeholders
to discuss and draw a map together, as in Case 2), Case Study 3 gives an individual perspective
on the network. This can be used as a starting point for a more differentiated exploration. In a
two-and-a-half hour session, the project leader drew a map that visualized her view of “Who
influences sustainable management of the Mount M area?”. To get a well-rounded picture of the
situation, four different links were mapped: formal funding, advocacy, bribes/nepotism, and
conflict. The actor groups mapped out covered government, private sector, community, NGOs,
and donors. The map was digitized after completion and a further visual analysis of the map
conducted. This visual analysis was in turn fed back to the project leader and her team.
3.3.3. Results and knowledge application
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As with Case Study 2, the first level of insight was generated on-site in the mapping session with
the interviewee. The second level of insight generated was based on the digitized map, as in Case
Study 1. The digitized map helped to disentangle the different layers of information (links,
influence, goals) and carry out a visual network analysis. As an illustration of the type of results
found by disaggregating the different links, Figure 4 shows the structure of the advocacy network
as described by the project leader.

Figure 4 Structure of the advocacy network as described by the project leader.

A close look at the structure of the advocacy network revealed that the project office (top righthand corner of the map) was seen as connected to a specific group of people and organizations
(primarily other international actors and several government agencies) but lacking in direct
connections to large parts of the network. The project office could apply more effective leverage
to a number of highly connected actors – not least if they, like the Catholic Church, also supported
sustainable development in the area. To get a clearer picture of both challenging and supporting
actors and their respective influence, the relevant data was visualized in a bar chart (Figure 5).
This allowed the project leader to prioritize key actors without having to interpret the network
map. Being more aware of their most influential supporters and detractors allows actors to know
where to focus coalition-building efforts (highly influential in a positive way, here supporting
sustainability) and where to watch out for interference (highly influential in a negative way, here
challenging sustainability). Compared to the other case studies, Case Study 3 in particular shows
how the same data can be used in different ways to generate, for example, a paper-based NetMap, digitized networks, charts highlighting specific attributes and texts recounting network
narratives.
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Figure 5 Influence of actors that challenge or support sustainability.
Figure 5: Influence of actors that challenge or support sustainability.
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Another difference was how leading network actors were identified. All three case studies
highlighted key actors in their specific context. The focus in Case Studies 2 and 3 was on the
influence towers, which shed light on how research participants gauged the relative influence of
actors. The relational Net-Map data collected in Case Study 1 was analyzed by calculating actor
centrality with more quantitative SNA. While Case Study 1 and 2 did not include the step of
eliciting actor goals, Case Study 3 illustrates how adding actor goals can lead to new insights into
possible alliances between actors with similar goals and the need to take those with opposing
goals into account.
How network data was analyzed constituted another significant difference in the network
mapping process. Data from the nineteen interviews in Case Study 1 were aggregated and
analyzed by the researchers. Only digitized visualizations of the Net-Maps were used to facilitate
discussions with stakeholders and draw lessons for the NoK. In Case Study 2 most of the analysis
and interpretation of the Net-Map took place during the stakeholder workshop, allowing the
research team to validate emerging findings and reflect with participants on the various
perspectives revealed in the processes. In Case Study 3 a two-stage process was used for data
analysis. While initial analysis was carried out with the project leader during the first interview,
once the Net-Map was digitized the consultant did further analysis. In a second meeting the
analysis findings were used to design strategies with the project leader.
3.4.2. Action-oriented outcomes
Comparison of the case studies shows that despite differences in the way mapping processes
unfolded, processes in all case studies contributed to a greater understanding of complex
governance arrangements, for researchers and participants alike. The interactive process in Case
Study 1, for example, revealed that participants had quite different perceptions of the networks
and the necessary changes to address specific governance challenges. Furthermore, interview
partners became aware of knowledge gaps in terms of the wider network and how these affected
issues of their concern.
The improved understanding of governance settings led to practical guidance in navigating multistakeholder networks. Analysis of the actor goals in Case Study 3, for example, enabled the
project leader to develop ideas on building coalitions with leading actors with similar goals (e.g.,
the church). However, the example also illustrates that the selection of participants can influence
the results. Here, the interview partner identified “negative” actors as those who, in her view, had
a negative impact on the sustainability of the Mount M. area. If the palm oil companies or
fishermen (both identified as negative) had been at the table, they would probably have defined
their influence as positive, albeit with reference to a different value system (e.g., positive for
economic development). The Net-Maps in Case Study 1 were helpful in facilitating a discussion
on the kind of knowledge required to inform decision-making on biodiversity and focus the
discussion on the proposed shape of the Network of Knowledge (NoK).
Although Net-Maps concentrated on slightly different analytical dimensions, network
visualizations in all three case studies were found to be beneficial to the transdisciplinary research
processes. Joint development of the network map, the subsequent discussion, interactive analysis
and communicative validation allowed for the co-production of knowledge and joint learning
among the participants, particularly in Case Study 2. While (network) maps can be useful in
transdisciplinary research, the aggregation of networks maps from individual interviewees in
Case Study 1 made it difficult for some stakeholders to identify with the map. On the other hand,
the digitized network maps served to visually communicate results from the quantitative network
analysis.
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Table 1 Comparison across case studies

Participant
selection

Case Study 1:
European
Biodiversity
Knowledge Network
Identify key actors and map
network for generation and
distribution of biodiversity
knowledge
Snowball sampling; expert
knowledge

Research approach

19 individual interviews

Mapping
actor
influence
Exploring actor
goals
Challenges

No

Explore multi-stakeholder
networks and their role in
addressing
governance
challenges
Expert
interviews;
quantitative
network
analysis
One-day workshop with 25
participants
Yes

No

No

Yes

Some stakeholders fail to
identify with aggregated
network maps
Overview of key actors and
knowledge flows; awareness
of gaps in knowledge flows;
identification
of
major
knowledge hubs and further
research needs

Documentation of parallel
discussions
during
workshop
Researchers and participants
gained
a
better
understanding
of
how
networks
facilitate
or
constrain
cross-sectorial
coordination

Bias due to single
interviewee response

Goal of the NetMap

Outcomes

Case Study 2:
Upper Blue Nile Ethiopia

Case Study 3:
Southeast
Asian
Mountain Range
Initial situational analysis
to
identify
key
stakeholders and their
networks
Individual Net-Map with
project leader
One in-depth consultation
Yes

Understanding of network
patterns, knowledge gaps,
stakeholders acting for
and against sustainability,
identification of network
development strategies

4. Discussion
In the following section we will discuss the potential and limitations of the Net-Map tool for
mapping environmental governance networks and facilitating multi-stakeholder processes aimed
at co-producing knowledge. Drawing on the three case studies, we reflect on the strengths and
weaknesses of the Net-Map tool to support transdisciplinary and action-oriented research.
4.1. Mapping environmental governance networks
An essential first step towards greater understanding of environmental governance is to map the
relevant actors and the linkages between those actors (Rydin 2006). This is not only important
when seeking to contribute to the body of scientific knowledge; it is also crucial when it comes
to developing and supporting processes to address governance challenges. As a rule it is neither
possible nor meaningful to map all the actors that could influence a particular issue and their
many possible connections. This would be similar to drawing a map of the world on a scale of
1:1. Producing useful knowledge means recognizing who the key actors are and the type of
connections between them relevant to the issue at stake. Identification of these stakeholders is
therefore of major interest to natural resources management (Reed et al., 2009). Social network
analysis can help in identifying key actors (Prell 2012). Exactly who is key, however, depends on
the specific network concerned and how “being key” is conceptualized. In formal network
analysis, for example, centrality measures are commonly used to identify the major actors in a
network (Freeman 1979). In Net-Map, on the other hand, the perceived power and influence of
the actors is usually based on the perception of interview partners, which is captured by the height
of the influence towers placed next to the actor cards (Schiffer and Hauck 2010). Our analysis
shows that this influence assessment can also be combined with centrality measures. In this case
the analyst needs to consider what kind of quantitative analysis aligns with the data collected via
Net-Map. Another way to triangulate influence – not alluded to in the case studies but used by
Hauck (2010) – is to analyses the frequency with which a node is mentioned across several
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interviews. Combining different approaches could be beneficial in tackling issues surrounding
the accuracy of network data (Knoke and Yang 2008) and reveal the strategic behavior of certain
actors or biases generated by sampling that excludes (intentionally or unintentionally) certain
actor groups.
Similar to Fuhse and Mützel (2011), our comparison shows that adding qualitative network
narratives to the network map allows both researchers and participants to obtain a comprehensive
and more nuanced understanding of both the quality of the relations and the characteristics of the
actors. Discussing the network structure and network narratives of participants can help to answer
“how” the network matters for the governance situation and “why” it evolved as it did (Hollstein
2011). Furthermore, discussing how the network functions (or not) and why it has reached its
current state enables participants to address future strategies for network development.
While collecting social network data can be time consuming, resource intensive and often
demands considerable expertise (Borgatti et al., 2013), we found in our case studies that the NetMap tool was a viable alternative for researchers and practitioners who want to improve their
understanding of social networks. As the size of the network increases, however, it becomes more
difficult to carry out all of the steps involved in a Net-Map and to process the data. Hence,
different data collection approaches and formal SNA are more appropriate for the analysis of
larger and more complex networks. Table 2 summarizes some of the strengths and weaknesses of
the Net-Map tool compared to more quantitative and formal social network research approaches.
Table 2 Comparison between Net-Map and Quantitative SNA
Network size
Role of research
participants
Qualification
researcher
Data Analysis
Resources needed

of

Net-Map
Especially useful for smaller networks or
mapping key actor networks
Co-owners of research and knowledge
production, provide interpretation of
network maps
Basic knowledge of network concepts,
applied and qualitative research skills,
facilitation skills
No standard protocol, combination of
SNA and qualitative data analysis
procedures
Data collection is low-cost and low-tech,
but face-to-face meetings could be time
and resource intensive; processing and
analysis of narratives is time consuming.

Quantitative SNA
Especially useful for large networks and
analysis of big data
Provide data that is then analyzed by experts
In-depth knowledge of network concepts and
their measurements, quantitative analysis
skills, SNA software
Standardized network measures based on a
broad body of literature
Time-consuming data collection and analysis.
Online survey could reduce data collection
costs.

4.2. Co-production of knowledge in transdisciplinary research
4.2.1. Net-Maps as boundary objects
There is an increase in the promotion of transdisciplinary processes of knowledge co-production
in order to bridge the gap between scientific innovation and problem solving (Lang et al., 2012).
These processes take place at the intersection of science and practice, and frequently involve
highly diverse stakeholders. Boundary work is required to effectively manage the interfaces
between various stakeholders and to mediate the links between knowledge and action (Clark et
al., 2011). Several scholars have proposed the use of boundary objects as devices for the
development of a shared language to deal with different objectives and integrate different forms
of knowledge (Lang et al. 2012; Clark et al. 2011). Boundary objects can be understood as
products of collaboration – such as reports, models, maps, or standards – that are both adaptable
to different viewpoints and robust enough to maintain their identity across these viewpoints (Star
and Griesemer, 1989 and Clark et al., 2011).
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We observed in our research that network maps drawn in a participatory manner function as
boundary objects, since they create a space for interaction and knowledge co-production. The
Net-Map tool allows a wide variety of participants (including the researchers) to engage in
discussions across different perspectives. Visualizing the network can facilitate participant
exchanges and support social learning processes. As participants discuss and develop a shared
map, stakeholders and scientists alike come to understand diverse perspectives on the issue and
gain insights into the workings of formal and informal links between the various actors involved
in the issue. The network map is used to facilitate an explicit discussion about influence, positions
and the associated actor roles. When using network maps as boundary objects, the following
questions can help to guide the group’s exploration and exchange of perspectives:
•
•
•
•

Which network links should be strengthened to address the governance challenge?
How can marginalized stakeholders be empowered or link up with other actors in the
networks?
Are there actors in a position to serve as knowledge hubs or mediate in a conflict?
Which network actors could work against specific goals or cause conflict?

4.2.2. Facilitating social learning processes
Learning and the adjustment of management practices are important when dealing with the
uncertainty and complexity that often characterizes environmental governance regimes (PahlWostl, 2009). Social learning occurs “when people engage with one another, sharing diverse
perspectives and experiences to develop a common framework of understanding and basis for
joint action” (Schusler et al. 2003: 311). In our experience outlined above, Net-Map helped to
structure deliberative processes that facilitated the kind of social learning described by Schusler
et al. (2013). The co-production of network maps plays a major role in this learning process, as it
allows participants to reflect on their understanding of the network in the context of how others
see it.
All three case studies underlined a point made by Yankelovich (1991) in a similar context,
namely, that participants not only gain insights into the network structure but also into their own
beliefs about how the governance system functions. Most participants of Net-Map interviews or
group discussions agreed that visualization of the networks in which they are embedded allowed
them to experience new ways of seeing. In the course of discussing and deciding on the influence
towers, participants explore the question “Where does influence come from in this system?”. The
exchange of different views on this issue can lead to social learning among group members. NetMap enables stakeholders to simultaneously examine the details and the big picture of their
governance situation, thus permitting them to appreciate the proverbial forest and the trees.
Interestingly, although this perspective was new for most people, they had intuitive ideas about
how visualization could benefit navigation of these complex networks.
Despite the considerable amount of time invested in interviewing and group discussions, this
learning experience was repeatedly referred to as a worthwhile investment. When participants do
the actual drawing they tend to perceive the process as refreshing and as an empowering
experience (see also Schönhuth, 2013 and Campbell et al., 2014).
4.3. Challenges – limitations and ethical considerations
While the process of discussing network maps with stakeholders can provide arenas for
constructive interactions, it should be acknowledged that both politics and power shape the
research processes and their outcomes (Crona et al., 2011). Some perspectives may be given more
visibility while others are suppressed (Boström, 2004). The creation of a network map and its
subsequent analysis as part of a group exercise is always subject to actor interpretation. Actors
may well struggle to establish what they perceive to be the “correct” network.
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This highlights the importance of being explicit about the assumptions and normative biases
inherent in any given Net-Map exercise. In turn this gives rise to salient questions about the
legitimacy of knowledge (i.e., whose knowledge counts) in transdisciplinary research (Lang et
al., 2012). As network maps capture the network perceptions of participants, the selection of
participants is crucial to collecting as many different perspectives as possible. When interpreting
the results it is vital to take into account whose perspective is represented in the map and who
might be missing. By definition, the interpretive flexibility that characterizes boundary objects
such as network maps bears the risk of misinterpretation or appropriation by certain actors.
Using network representations in transdisciplinary research calls for the protection of research
participants (Kadushin, 2005). During a Net-Map session participants are usually comfortable
about sharing insights they would not share with a larger audience. Thus before publicly sharing
network maps, it is crucial to have an informed agreement of participants about the level of
disclosure with which they feel at ease. Information sharing is frequently carried out in two steps:
firstly, participants agree to share a map including actors’ names and those of their partners for
planning and discussion purposes. Secondly, for more formal publication, they tend to prefer an
anonymized version of the maps (for a more in-depth exploration of the ethical challenges of
network analysis, see Borgatti and Molina 2003). Scientists should also be aware of the risk that
research participants may appropriate the results and reinterpret them to fit their own needs
without the consent of the other participants and scientists involved, a problem also reported by
Lang et al. (2012).
Visual and qualitative network analysis is a rather new approach (see, for example, Venturini et
al., 2015; Schönhuth et al., 2013), and no standardized method has yet been established to
document and analyses the data collected. Tackling this problem would at least contribute to
narrowing the scope for interpretation and render the results more robust. Herz et al. (2015)
suggest a combination of structural and content analysis as a promising starting point for a more
systematic analysis of network maps and the associated interview data. A standardized method of
analysis would also lead to results that are comparable across case studies and hence advance
scientific knowledge on the role of social networks in environmental governance.
5. Conclusions
In this paper we presented and reflected on our experience with the Net-Map tool to support
transdisciplinary research processes, explore and understand multi-stakeholder governance
networks and help stakeholders navigate these networks.
The three case studies illustrate the potential of the Net-Map tool to facilitate deliberation and
learning processes among diverse stakeholders in the context of complex environmental
governance situations. The process of drawing maps with research participants increases their
understanding of the complexity involved in environmental governance networks and are a
support when it comes to designing strategies to navigate these networks more effectively. The
resultant network maps help to focus the discussion and enable participants to see both, the
proverbial forest and the trees at the same time.
Digitalized network maps can help to deepen the analysis, communicate results to the relevant
stakeholders and serve as a basis for further discussion. Furthermore, the involvement of
participants in the entire mapping process and the co-production of knowledge heighten
ownership of that knowledge.
While a Net-Map process may help to work on new options and strategies to navigate multistakeholder governance networks, our analysis reveals that how the network mapping process
unfolds is of the essence. Further, our experience shows that in order to support participatory
network planning, the purpose of the mapping process needs to be clear, and most importantly
have a direct connection to a shared participant concern. The process should be facilitated to allow
groups to unearth awkward truths and navigate them constructively. In situations where there are
large power differences between participants, it is crucial to ensure that perspectives of less
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powerful stakeholders are not marginalized, but that their voices are heard. Importantly, how far
Net-Map can help groups and individuals to influence governance processes depends on whether
the Net-Map process is embedded in larger change processes and within the mandate of the
participants and facilitators.
Making headway with Net-Map and other visual, participatory network mapping approaches calls
for a more systematic approach to the collection, processing and analysis of qualitative and
quantitative data, as well as to ways of combining these with other methods in transdisciplinary
research processes.
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Abstract
Network research remains dominated by approaches involving the analysis of numerical data stored in
data matrices with the aim of identifying the effects of hidden social structures. While such research
has advanced our understanding of social networks at the inter-personal, inter-unit and interorganizational level, repeated calls have been made for network research to attend to the situated
meanings attached to both relationships and network structures. In this article, we advance a nascent
literature on qualitative methods for social network analysis by drawing together developments in
visual network research from across the social sciences. We introduce a typology of three visual
methods for the collection of network data using network maps: participatory network mapping,
network map interviews and visual network surveys. Drawing on three empirical examples from our
research in the inter-organizational domain, we demonstrate how these methods can be used for the
collection of qualitative and quantitative relational data, and how they can be triangulated with other
qualitative methods and Social Network Analysis. We evaluate the merits and limitations of the
presented methods and conclude that visual network research is a useful addition to existing methods
for network research in business and management studies.
Keywords: Qualitative research methods; visual methods; embeddedness; network governance, interorganizational networks; social network analysis
Introduction
Given the increased attention the management of alliances, partnerships and meta-organizations has
received in recent times, it is not surprising that the literature on networks in business and management
has grown exponentially (Oerlemans et al., 2007; Kilduff and Brass, 2010). Whereas, in the past,
concepts such as ‘network’ and ‘embeddedness’ were used as metaphors for the interdependent nature
of organizations, since the 1990s these concepts have become constructs in empirical research
(Bergenholtz and Waldstrøm, 2011). In the absence of a coherent theoretical framework for network
research, different research programmes have emerged. ‘Structuralist’ approaches such as Social
Network Analysis (SNA) have advanced our understanding of the structural formation of relationships
in networks (Borgatti and Foster, 2003).8 ‘Connectionist’ studies have delivered important insights into
the content of inter-personal, inter-unit and inter-organizational relationships (Borgatti and Foster,
2003; Oerlemans et al., 2007). A separate branch of research examines how actors make sense of
relationships and networks (Abrahamsen et al., 2016; Geiger and Finch, 2010).
The fragmentation of the literature has left gaps in our understanding of how organizations, and their
members, are embedded in, and strategically navigate, complex networks of relationships (Balkundi
and Kilduff, 2006). In order to address this research gap, methods are needed for a simultaneous
investigation of the content of different kinds of relationships, of their structural configuration in
networks, and of the meanings attached to both relationships and networks (Fuhse and Mützel, 2011;
Jack, 2010). In this article, we examine the potential of visual methods for closing this methodological
gap. We focus on the use of network maps for the collection of both qualitative and numerical relational
8

‘Social Network Analysis’ (SNA) is an umbrella term widely used for methods associated with the formal analysis of
quantitative relational data on patterns of social relationships (whether at the personal, organisational or even societal level),
whereas ‘social network analysis’ and ‘social network research’ may draw on both quantitative and qualitative relational data.

117

Article 5
network data and demonstrate how visual network research, as an emerging paradigm comprising a
wide range of innovative tools and methods, can advance qualitative and mixed-method network
research in management research.
Network illustrations have a long history in network research, where advances in software development
enable sophisticated graph visualizations. Qualitative methods for visualizing and analysing handdrawn ‘sociograms’ or network maps, once prominent among the founders of social network analysis,
for a long time received comparatively little attention (Freeman, 2004; Tubaro et al., 2016). Despite
drawing on a rich tradition of mapping methods, seminal studies in the field of business and
management research have failed to established a canon of methods for qualitative network research
(Allen, 1977; Roethlisberger and Dickson, 1939). Over the past decade, a small number of social
scientists have developed innovative visual methods for investigating personal networks, in particular
migrant networks (Gamper et al., 2012; Lubbers et al., 2010; McCarty et al., 2007; Ryan and D’Angelo,
2018; Stark and Krosnick, 2017). Only a few scholars have experimented with visual methods in
research on the inter-organizational domain, and they have been largely inattentive to each other’s work
(Conway and Steward, 1998; Ramos and Ford, 2011; Schiffer and Hauck, 2010). The purpose of this
article is to synthesize and extend their work and to introduce it to a broader audience of management
scholars. By demonstrating how visual methods can advance both qualitative and mixed-methods
research on embeddedness, relationships and networks, we contribute to an emerging interdisciplinary
discourse on how qualitative network research can complement quantitative SNA (Berthod et al., 2017;
Ryan and D’Angelo, 2018; Schönhuth and Gamper, 2013; Tubaro et al., 2016; Williams and Shepherd,
2017). While we focus in particular on the application of visual methods for research into (inter)organizational embeddedness and networks, the methods we present are equally suitable for network
research on the personal, team, or group level.
The article proceeds as follows. After a brief review of some of the methodological challenges of
network research in management research, we provide an introduction to visual network research,
which we define as involving the use of network maps in both data collection and data analysis. We
present a new typology of three visual methods for the collection of relational data on the individual,
organizational and inter-organizational levels: participatory network mapping, network map interviews
and visual network surveys. This sets the scene for three empirical examples from our own research
into organizational embeddedness and network governance. Following a discussion of the potential and
the limitations of the presented methods, we conclude that methods for visual network research make
for a powerful addition to the methodological toolbox of management researchers.
Researching embeddedness and networks
When studying networks, management researchers tend to focus on how the ways in which actors relate
to other actors enable or constrain them in their activities or operations. This may involve (a) an inquiry
into the quality or interactional content of the different relationships that connect one actors to others
(relational embeddedness); (b) an analysis of the structural configuration of such relationships and the
relative position a person or organization occupies in a given network (structural embeddedness); and
(c) an investigation of the meanings of relationships and network structures (Fuhse and Mützel, 2011;
Jack, 2010; Kilduff and Tsai, 2003).
Inter-organizational relationships are intertwined with interpersonal relations (Geiger and Finch, 2010).
They evolve along trajectories of interactions between members of different organizations, but they are
‘storied’ as relationships between organizations that give meaning to past interactions and prescribe
rules for future engagement (Crossley, 2011; White, 1992). Interactions across boundaries are often
presented as being determined by the embeddedness of a given actor, yet they also amount to agency
in that they can be purposeful and infused with strategy (Abrahamsen et al., 2016; Emirbayer and
Goodwin, 1994). The very notion of embeddedness points to a tension between structural and agentic
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accounts, which characterizes this field of research (Granovetter, 1985; Gulati and Srivastava, 2014;
Tasselli et al., 2014).
Networks exist as patterns of interactions but also as cognitive maps of relationships (Conway, 2014;
Knox et al., 2006). This gives rise to a number of conceptual and methodological challenges when we
investigate them empirically (Fiol and Huff, 1992; Mehra et al., 2014; Swan, 1997). Relationships may
be seen as equivocal (i.e. subject to a variety of interpretations) and their management involves
processes of ‘sense-making’ (Weick, 1995). Whether data on relationships are derived from
observations or documents, or are reported in interviews or questionnaire surveys, they are always
vulnerable to criticism regarding the accuracy and completeness of the sources they are based on and
the judgements made in their abstraction (Conway, 2014). As we will see below, methods for collecting
relational data vary in the degree of control researchers have over the process of abstracting and
standardizing relationships, in the degree of complexity they can accommodate and also in their
sensitivity to context.
Approaches to studying networks
Network research lacks a unifying theoretical framework (Knox et al., 2006). The dominant tradition
of SNA aims at the structural analysis of whole networks (e.g. an entire organizational field) and egocentric networks (e.g. the network of an individual or organization). Adopting an outsider or
‘Copernican view’ (Jack, 2010, p. 120), SNA identifies structural features of networks through the
analysis of adjacency matrices that record whether or not a particular type of relationship connects a
given set of actors. SNA is based on the assumptions that all existing (and potential but non-existing)
relationships are recorded, and that all instances of a given relationship are sufficiently similar to be
treated as if they were the same. These assumptions are not without problems (Bearman and Parigi,
2004; Conway, 2014).9
As a formalist research programme, SNA is concerned with structural patterns rather than the
relationships themselves (Erikson, 2013; Oerlemans et al., 2007). 10 Empirical research on social
networks has been labelled ‘connectionist’ (as opposed to structuralist) when it focuses on the content
or quality of relationships or ‘flows’ between actors (Borgatti and Foster, 2003; Oerlemans et al., 2007).
Structuralist and connectionist researchers differ in their theoretical lens and corresponding methods.
For example, a structuralist may argue that two actors are more likely to adopt the same point of view
if they occupy structurally similar positions. A connectionist would examine whether actors become
more alike because they share a connection, and they would focus on what this connection entails. From
a connectionist perspective, an organization can be seen as being embedded in a complex and dynamic
network of interconnected and interdependent relationships with other organizations (Uzzi, 1997).
From a structuralist perspective, an organization is embedded not in one but in multiple networks –
each of them composed of a different type of relationship recorded in a different matrix (Kilduff and
Brass, 2010). These multiplex networks may overlap to some extent but they are unlikely to be fully
congruent: a firm may have a collaborative relationship with some, but not all, of its suppliers; an
employee may be close friends with some of her colleagues but not all of them.

9

In their seminal paper ‘Cloning Headless Frogs and Other Important Matters: Conversation Topics and Network Structure’,
Peter Bearman and Paolo Parigi (2004) demonstrate the scope of relationships covered by one of the principal questions used
to generate interpersonal networks (‘From time to time, most people discuss important matters with other people. Looking
back over the last six months, who are the people with whom you discussed matters important to you?’). Their findings
highlight the importance of questioning the underlying assumptions associated with the collection of standardized relational
data.
10
Comparative research into dyads and organizational networks as ‘social capital’ often treat the presence of particular
(standardized) ties and structural features as attributes of organizations, and employ statistical methods to analyse how
performance measures (or other organizational features) vary between organizations that differ in these attributes. Such
variable-centred approach differs from the network perspective adopted in this article.
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Structuralist research has been criticized for missing the tree (i.e. the content of relationships) for the
wood (i.e. the network structure), whereas connectionist research has been condemned for missing the
larger picture of the ‘wood’ by focusing on the individual ‘tree’ of relational content (Jack, 2010;
Stinchcombe, 1990). The two traditions can be seen as offering two alternative responses to a practical
problem: while the high number of relations connecting large networks makes it difficult to examine
each relationship in detail, small networks are by definition limited when it comes to the investigation
of more complex structural features. Qualitative data that could inform a structural analysis of a large
inter-organizational network can be difficult to collect, store and analyse in a systematic way. In indepth interviews there is a tendency that the conversation focuses on one relationship after another and
not one in relation to the other (Schönhuth and Gamper, 2013). This problem has limited the
contribution of qualitative methods to our understanding of network structure to an extent that some
have questioned whether qualitative social network analysis actually exists (Diaz-Bone, 2008).
There have been repeated calls for network research that attends to the structure of links between
organizations while examining ‘what flows across the links, who decides on those flows in the light of
what interests, and what collective or corporate action flows from the organization of links’
(Stinchcombe, 1990, p. 381). Such research would require an analysis of network structure, of the
content of relationships and of the meaning of both relationships and networks. By focusing on
generalizable social forms, and viewing context mainly as a distraction, SNA has by and large ignored
questions of culture, agency and meaning (Emirbayer and Goodwin, 1994; Fuhse, 2009). Rejecting the
essentialism that characterizes SNA, the relationalist tradition of social network analysis
conceptualizes relationships as shaped and (un)made by social context (Erikson, 2013; White, 1992).
Relationalist scholars tend to adopt an interpretive stance when examining networks from the
perspective of an insider (Erikson, 2013; Jack, 2010). For them ‘meaning is inseparable from the study
of social networks because relationships are created out of meaning’ (Erikson, 2013: p. 227). However,
whereas SNA has developed a canon of methods for the structural analysis of adjacency matrices, there
is no systematic overview of methods for relationalist network research (Bellotti, 2015; Schönhuth and
Gamper, 2013).11
Persistent gaps between connectionist/structuralist and formalist/relationalist research programmes and
corresponding methods have limited our understanding of the ways in which actors are embedded in –
but also navigate strategically – configurations of different kinds of relationships (Jack, 2010). This is
of particular concern to management scholars. In order to better understand the increasingly complex
governance arrangements of inter-organizational networks and how they are navigated, how
interdependent partnership portfolios are developed and managed, or how teams collaborate within and
across organizational boundaries, we need to study the structural configurations of relationships that
give rise to interactions and relationships, yet we also have to attend to the meanings that constitute
these relationships in order to examine how agency is derived from (and constrained by) them. In the
remainder of this article, we examine the potential of visual methods for conducting such research and
enabling a social network analysis that goes beyond the analysis of adjacency matrices. While we focus
on the use of network maps in research on the inter-organizational domain, the three methods we present
may also be applied in research on inter-personal relationships and networks, or multilevel research
examining nested patterns of relationships.
Visual network research
Visual methods for the mapping of social networks form part of an emerging dialogical approach to
visual data in management research (Garreau et al., 2015; Vince and Warren, 2012). They are related
to established techniques for cognitive mapping (Geiger and Finch, 2010; Ramos and Ford, 2011;
Swan, 1997). What sets visual network research apart from other forms of network research is the use
11

A search on Google Scholar for ‘qualitative network’ and ‘management research’ yielded just 58 results, whereas 8770
publications refer to ‘Social Network Analysis’ and ‘management research’ (string searches conducted in September 2018).
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of visualizations in both data collection and data analysis (Schönhuth and Gamper, 2013). Researchers
and research participants (co-)create network maps, which can then be analysed in conjunction with
associated qualitative and quantitative data, such as interview records and data matrices. In this way,
methods for visual network research open up opportunities for investigating the content of different
types of relationships along with their structural configuration in networks, and the meanings attached
to both relationships and networks.
Network maps enable the collection of relational data through the simultaneous visualization of visual
variables such as actor attributes (different icon shapes, sizes, colours and labels), relational attributes
(lines varying in strength, colour and indicators of direction) and some context-related attributes, for
example through the use of pre-structured templates compartmentalizing a network into different social
spheres (Conway and Steward, 1998; Gamper et al., 2012). Network maps can be created using paperbased or digital tools (Straus, 2013). They have been found to be just as accurate but more engaging
than conventional tools for the collection of network data, and they reduce the problem of exaggerated
numbers of network connections commonly caused by mechanical responses to network surveys
(Hogan et al., 2007; Stark and Krosnick, 2017; Tubaro et al., 2013). Figures 1–3 below show examples
of different types of network maps.
Network maps may be created for the collection and verification of relational data or, as an analytical
tool, for the analysis of patterns of interdependent or multiplex relationships and networks. Network
maps focus exclusively on actors and relationships between actors and in this way differ from network
pictures, which visualize what research participants ‘see in their business surroundings’ (Ramos et al.,
2012, p. 958), including policies, discourses and institutionalized processes (Geiger and Finch, 2010;
Ramos and Ford, 2011). Network maps also differ from visual network scales, as introduced by Mehra
and colleagues (2014), which are stylized network images of structural features shown to research
participants who then evaluate their resemblance to a given network, often using a Likert scale.
Typology of mapping methods
The collection of relational data using network maps generally involves a four-stage procedure, which
corresponds to other methods concerned with the generation of visual material and the collection of
network data (Vince and Warren, 2012). First, actor-generating questions are used for identifying the
actors constituting a given network, in this way determining its boundaries. Second, network maps are
created by placing actors on a template map on paper or on a screen. Third, relationships are drawn in
with different lines representing different types of relationships. This may be accompanied by followup questions on characteristic features of actors, the content or quality of the relationships, and how
they compare to one another. Fourth, an initial interpretation and validation of the map complete the
data collection process.
While these four steps appear relatively straightforward, a review of visual network research reveals
important differences in approach and paradigmatic stance, the role of the researcher, the visualization
process, the nature of the maps created and their role in both data collection and data analysis (Conway
and Steward, 1998; Geiger and Finch, 2010; Hauck and Schiffer, 2012; Hogan et al., 2007; Schönhuth
and Gamper, 2013; Straus, 2013; Tubaro et al., 2016). Based on this review, and drawing on our own
experiences of conducting visual network research on inter-organizational partnerships and networks,
we have devised a typology of three methods involving the use of network maps: participatory network
mapping, network map interviews and visual network surveys. In the following sections we introduce
each of the three methods, present an empirical example and discuss their respective merits and
limitations.
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Participatory network mapping
Predominantly used in group settings, participatory network mapping involves the (co-)creation and
joint interpretation of network maps (Schiffer and Hauck, 2010). A low degree of structuration and
standardization enables a flexible yet focused mapping process (Schiffer and Hauck, 2010).
Participatory network mapping is particularly useful for the investigation of (perceptions of) issuerelated networks and network governance (Hauck et al., 2015). Participants discuss who influences a
certain issue or outcome, and they reflect on relationships they consider important, challenging or in
need of improvement. Network maps can be analysed in conjunction with records of the mapping
process, which, depending on the research question and paradigmatic stance, may be deemed more
important than the map itself (Hauck et al., 2015). With its emphasis on meaningful engagement,
participatory network mapping is committed to the principles of participatory research in management
and organization studies (Burns et al., 2014; Vince and Warren, 2012).

Figure 1 Participatory network mapping

Network map interviews
In a network map interview, a network map is drawn by either the participant or the researcher in the
context of a semi-structured interview (Conway and Steward, 1998; Hogan et al., 2007). Without a
visual aid, it can be difficult to reconstruct a complete social network as both interviewer and
interviewee can easily lose oversight. Network maps assist with the articulation and verification of
patterns of relationships (Straus, 2013). They also increase rapport as the development of a conversation
tends to be ‘easier when there is something to talk about’ (Vince and Warren, 2012, p. 285, emphasis
in original). Guidelines for the mapping process form part of the interview schedule. Network maps
may be created as free network drawings or using template maps featuring structured or even
standardized elements. For example, the interviewee’s organization (‘ego’) is often shown at the centre
of concentric circles representing the relative closeness or importance of contacts – a technique that
was originally developed for the analysis of personal support networks (Kahn and Antonucci, 1980;
see Figures 2 and 3). Software packages like GENSI, Network Canvas or VennMaker support the (co)creation of digital network maps (Gamper et al., 2012; Hogan et al., 2016; Melville et al., 2015; Stark
and Krosnick, 2017). Depending on the type of network under investigation, network map interviews
may be conducted as one-on-one interviews (e.g. in the case of a personal network or a network of a
small organisation) or as group interviews (e.g. when mapping the network of a larger organisation).
Network map interviews lend themselves for the in-depth exploration of relational embeddedness.
Interviewees may be asked to reflect on similarities, differences and interdependencies between
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relationships (McCarty et al., 2007). This opens up an analytical point of entry for the comparison of
‘storied relationships’ and investigations into the interconnectedness of different relationships and how
actors draw strategically on different relationships when pursuing certain objectives. Network maps are
usually analysed in conjunction with interview transcripts. The narrative data obtained during the
drawing process is often considered the most important outcome of a network map interview (Tubaro
et al., 2016).
Visual network surveys
Visual network surveys involve the creation of standardized network maps through ‘sociometric
questioning’ (Zwijze-Koning, 2005). Data are collected through a questionnaire survey, which
combines elements of a conventional network survey with visual elements (Gamper et al., 2012).
Software packages such as EgoNet.QF, E-NET, GENSI, Network Canvas and VennMaker translate
survey responses into network maps, which are then presented to respondents for verification (Gamper
et al., 2012; Halgin and Borgatti, 2012; Melville et al., 2015; Stark and Krosnick, 2017). Most packages
aim at the creation of numerical network data (i.e. matrices) on ego-centric networks but some also
record responses to open questions. Visual network surveys have been used for formal cross-sectional
but also longitudinal investigations of embeddedness. For example, Lubbers and colleagues (2010)
used a visual network survey to investigate how the personal networks of migrants change over time.
While respondents seem to experience visual network surveys as more engaging than conventional
network surveys, the structured procedure and use of predetermined templates limit identification with
the map (Hogan et al., 2007; Stark and Krosnick, 2017).
Using network maps in research on (inter-)organizational embeddedness and networks
Drawing on two different studies, we present three empirical examples to illustrate the use of the three
methods. In the first study, participatory network mapping and network map interviews complemented
SNA in a two-stage investigation of natural resource management in the Upper Blue Nile region of
Ethiopia. A conventional questionnaire survey was used to collect data on a diverse inter-organizational
network of 85 organizations. SNA revealed key structural features. Participatory network mapping and
network map interviews were then used as two complementary methods for contrasting the structural
insights gleaned from SNA with an inquiry into the meanings attached to different relationships and
network configurations.
Participatory network mapping was conducted using Net-Map, a tool for mapping multi-actor
governance arrangements in focus groups (Schiffer and Hauck, 2010). Groups of eight to ten research
participants created network maps. First, they wrote on sticky notes the names of organizations that in
their view influenced a governance issue at hand (for example, ‘who influences agricultural water
management in the Upper Blue Nile region?’). The notes were placed on a large sheet of paper. In a
second step, the participants drew in and discussed relationships between the actors. In a third step,
they placed stacks of draughts pieces on the map to indicate the relative power of different actors. A
joint interpretation of the network map completed the mapping process, which stimulated narrative
accounts of how the structure of network (e.g. structural holes), influential actors and difficult
relationships impacted on agricultural water management. The map encouraged active participation and
kept the discussion focused. Participants examined the embeddedness of their own organizations and
reflected on their objectives, strategies and activities in the context of what was being done by others.
Figure 1 above depicts such discussion. Key findings, such as tensions between centralized planning
and more self-organized governance mechanisms, emerged during the mapping process. After the
workshop, the network maps were digitalized using the software package Visone. Organizations that
were connected were visualized as closer to one another, whereas unconnected organizations were
pushed apart. Another algorithm positioned actors according to their relative influence. An ex post
analysis of the observational records of the mapping process and digitalized maps yielded deeper
insights into barriers to effective cross-sector coordination.
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The second visual method – network map interviews – aimed at obtaining rich data on the networks of
seven governmental organizations that had been identified as key actors. Three to four representatives
of the same organization were interviewed in a group interview using a semi-structured interview guide
and network map template on which the respective ‘ego’ organization was marked at the centre of three
concentric circles, which indicated the relative importance of an alter organization to the respondents’
organization (i.e. the closer, the more important). The template map was further divided into four subsectors representing the four most relevant policy domains: agriculture, energy, environment and water
(see Figure 2 below). Interviewees placed sticky notes with the names of actors on the template. One
by one, relationships were then drawn in that represented flows of funding, information exchange, and
collaboration. Alter–alter relations were considered where interviewees deemed them important. The
narratives elicited during the drawing process provided deep insights into the meanings of relationships
and challenges associated with cross-sectoral collaboration (Stein and Jaspersen, 2018). The finalized
maps informed a discussion of how the embeddedness of the organization affected its operation and
ability to coordinate activities with others. After the interview, the multiplex network maps were
digitalized and disaggregated using a software package (in this instance VennMaker), which facilitated
comparative analysis across networks (see Figure 2 below).

Figure 2 Paper-based ego-centric network map created in network map interview and digitalized and disaggregated map
created with software package VennMaker

In a second study, a visual network survey complemented a qualitative inquiry into partnerships for
renewable energy in international development assistance. In-depth interviews, participant observation
and document analysis pointed to the important role of social enterprises in the delivery of off-grid
renewable energy, but it had been difficult to gain an overview of how these small enterprises navigate
complex and diverse networks (Kruckenberg, 2015). The visual network survey facilitated an inquiry
into the relative importance of different types of relationships for transferring and co-creating technical
and non-technical expertise. The survey was conducted with either owner-managers or experienced
project managers in an interview setting using a laptop and the software package VennMaker, which
combines survey elements with drawing (Gamper et al., 2012; Kronenwett and Schönhuth, 2011).
First, respondents were asked to name all organizations their organization had worked with in the past
three years. Follow-up questions helped to determine attributes of these alter organizations including
type, size, area of operation and main expertise, as well as their relative importance to the enterprise
(‘ego’). Based on the responses entered by the interviewer, the software generated an ego-centric
network map, which was then presented to the interviewee for discussion and verification. After having
been presented with vignettes of a networking relationship, a market relationship and a collaborative
relationship, respondents were asked to identify how their organization (i.e. ‘ego’) related to each of
the organizations in the network. Follow-up questions elicited more detailed explanations. Once all
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relationships had been drawn in, respondents were asked to indicate flows of technical and nontechnical knowledge. The survey concluded with a series of questions about the ego organization, about
challenging and rewarding relationships, and about relationships between alter organizations. Each step
in the mapping process was recorded by the software. Notwithstanding some technical issues, the
richness of the qualitative network data obtained during the mapping process exceeded all expectations.
When compared to the in-depth interviews that had been conducted in the previous phase of this
research, responses were both richer and more focused.
Data analysis proceeded in three steps. In the first step, audio recordings of the interviews were analysed
using the QDA software package Atlas.ti and then triangulated with other qualitative data (previous
interviews, observational records of meetings and project documents). This process facilitated
verification and fed into a structured case record on each network. In a second step, a bespoke template
for visual analysis was developed using a vector graphic editor. The template was based on the initial
map but enabled the simultaneous visualization of up to five organizational and ten relational attributes
(as illustrated in Figure 3). The tool allowed the researcher to overlay and compare different sets of
relations (e.g. knowledge flows and types of relationship). The comparative analysis of ties within
networks was accompanied by the retrieval and re-examination of the case records and coded material,
and by memo-writing. The memos and analytical network maps fed into a comparative case study of
how hybrid organizations strategically navigate partnership networks for renewable energy assistance.

Figure 3 Analytical network map created in vector graphics editor (activated relations: collaboration; knowledge sharing
and knowledge trading of multiple types of knowledge)

Discussion
The three examples demonstrate how methods for visual network research open up opportunities for
investigating inter-organizational relationships and networks, and the meanings that actors attach to
them. The two studies also illustrate how mapping methods can be triangulated with other qualitative
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methods and how they can contribute to mixed-method research involving SNA. Table 1 below
provides an overview of the three methods. In this section, we examine more closely the assumptions
underlying participatory network mapping, network map interviews and visual network surveys before
turning to five more general design choices to be considered when working with network maps.
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Table 1 Mapping methods for visual network research

Methodological
approach
Paradigmatic stance
Analytical focus
Role of the map in data
collection
Network map

Participatory Network Mapping
Participatory: Participants produce network maps in
an interactive process
Subjectivist‒inter-subjectivist
Perception and negotiation of complex issue-related
networks
Mapping process engenders reflection and discussion
among participants and with researcher
Some structuration and standardization; whole
network or ego-centric network map

Role of the researcher

Collaborator, facilitator, (participant) observer

Average time required

One to three hours depending on topic of the map and
extent of participatory analysis
Network maps interpreted by research participants
and embedded researcher (reflexive hermeneutic), or
researcher may analyse maps in conjunction with
observational records of the mapping process (double
hermeneutic)
Captures multiple and situated perceptions of
complex organizational fields and how actors
navigate such fields, can be used in multilevel study
and cooperative enquiry
Governance of complex organizational fields such as
innovation (eco)systems

Data analysis

Strengths

Contexts of application
(examples)

Network Map Interview
Interview: Network maps are created within the
context of a semi-structured interview
Subjectivist‒objectivist
Relational embeddedness and ‘storied relationships’
Network map as boundary object that helps to elicit
detailed accounts of relationships in context
Free network drawing up to high degree of
structuration and standardization; ego-centric
network or whole network map
Interviewer or participant observer

Visual Network Survey
Survey: Software/researcher creates map based on
responses to questionnaire
Objectivist‒subjectivist
Comparative study of patterns of multiplex
relationships
Map facilitates systematic collection and verification
of quantitative and qualitative relational data
High degree of structuration and standardization;
ego-centric network map
Administrator of survey or interviewer

One to three hours depending on size of the network
and number of follow-up questions
Interview recordings/transcripts are analysed in
conjunction with network maps (depending on stance
double hermeneutic or single hermeneutic)

One to two hours depending on size of the network
and number of relationships and attributes
Mixed-methods: SNA and qualitative methods.
Network maps can facilitate comparative analysis as
an analytical tool (depending on stance single
hermeneutic or double hermeneutic)

In-depth exploration of (interdependent)
relationships, relational embeddedness and
organizational strategy/strategic fit

Standardization facilitates comparisons across cases,
collection of both quantitative data and qualitative
data. Online delivery can facilitate access

Relational embeddedness, organizational networks
and strategy

Organizational networks, partnership portfolios,
knowledge flows and learning
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Paradigmatic viewpoints
Relationships are by definition subject to a variety of interpretations and processes of ‘sensemaking’ (Weick, 1995). What network maps actually represent and how they can be interpreted
depend not only on the respective research question and the research participant’s sense-making
but also on the researcher’s paradigmatic stance. This has important implications for the
opportunities and limitations afforded by each of the three methods.
Participatory network mapping involves an open discussion among participants and researchers.
It is therefore particularly well-suited to research that adopts an inter-subjectivist paradigmatic
stance (e.g. dialogic action research or reflexive auto-ethnography) or a subjectivist stance (e.g.
grounded theory or discourse analysis).12 In the case of inter-subjectivist research, researchers
and research participants collaborate in the creation and interpretation of a network map and in a
reflexive analysis of the process (reflexive hermeneutic). A subjectivist stance implies a two-stage
interpretation process or double hermeneutic: research participants create a visualization of their
perception of a given network, and the researcher then investigates both the map and records of
how it has been created (see the first example above). The strength of participatory network
mapping lies in the triangulation of situated and interconnected perceptions of (whole) networks,
which opens up exciting opportunities for research into how actors engage with complex
organizational fields such as innovation (eco)systems or governance networks.
Network map interviews aim at capturing storied accounts of (interdependent) relationships and
networks. As such, the method is more closely aligned with the connectionist research agenda.
Network maps are seen as part of the concomitant production of meaning and meaning-making
within a research process (double hermeneutic) or they may be analysed by a detached researcher
seeking to discover generalizable laws (single hermeneutic). In the first instance, network maps
have the function of ‘boundary objects’ helping to elicit rich data on how interviewees make sense
of patterns of relationships in a more systematic way. In the second instance, network maps are
visual representations of concrete relational structures that inform behavioural patterns. Either
way, network map interviews enable investigations of patterns of interdependent and/or multiplex
relationships that are difficult to capture without the use of visual aids. They also lend themselves
to investigations into relational embeddedness with a view to strategic fit and strategy
development, for example when examining how a manager or firm sources new ideas from
external contacts or orchestrates the input of suppliers.
Visual network surveys enable a systematic collection and validation of relational data but the
high degree of structuration and standardization of the network map reduces the potential
contribution of the method to relationalist investigations of how respondents perceive and make
sense of relationships and networks. Visual network surveys tend to be used by researchers
adopting an objectivist stance to network research, and who seek a more engaging data collection
tool that supports mixed-methods network research from the perspective of an outsider (single
hermeneutic). The standardization of both maps and process facilitates comparative research into
multiplex relationships, the composition of organizational networks, partnership portfolios or
patterns of knowledge flows.
As illustrated by the second study (third example) presented above, visual network surveys can
also provide an analytical point of entry for comparative case studies that draw on a wide range
of data sources (two-stage interpretation process or double hermeneutic). However, composite

12
Our three ‘paradigmatic leanings’ correspond to Cunliffe’s typology of three problematics – intersubjectivism,
subjectivism and objectivism (Cunliffe, 2011).
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network maps such as the one illustrated in Figure 3 are analytical tools rather than primary data.13
Like multidimensional matrices, they allow for a simultaneous visualization of multiple actorrelated, relational and structural features aiding data verification, pattern recognition and
theorizing.
Designing and analysing network maps
This takes us to five more fundamental issues to be considered when working with any one of the
three methods. The first relates to the decision whether to map an ego-centric network (e.g. an
organizational network) or a whole network (an inter-organizational network or organizational
field). This decision depends on the research interest, but it has important methodological
implications. As the accuracy of perceived relationships decreases with social distance
(Krackhardt and Kilduff, 1999), network maps of whole networks are likely to include
relationships that are merely assumed. Graph visualizations based on aggregated data sets are
considered to be more complete and hence superior by those conducting structuralist network
research, and in particular SNA. From a relationalist perspective, network maps can be just as
valuable as they visualize how actors envisage a given network when they engage with it.
Network maps of whole networks therefore can be very useful when investigating phenomena
like network governance, in particular when they can be compared to network visualisations based
on aggregated data, which may reveal a much more complex but ‘hidden’ structure. Ego-centric
network maps enable a more integrated approach to mixed-methods network research in that they
allow for the simultaneous collection of both quantitative and qualitative data.
Second, there are design choices that relate to the medium. Researchers can choose between pen
and paper, (digital) whiteboards and different software packages. Digital tools can facilitate data
collection and data management, but they also limit the design choices available to researchers.
For participatory network mapping in particular, we recommend the use of paper-based
techniques or a large digital whiteboard, which make the mapping process both more accessible
and more flexible. However, paper-based mapping processes can be more difficult to record.
Researchers who wish to analyse the mapping process will require video documentation or the
assistance of several observers and note-takers. Software packages such as VennMaker record
both the interview and mapping process, in this way enabling a micro-analysis of sense-making
processes. In the case of the visual network survey, software packages that translate responses
into network maps speed up an otherwise tedious data entry and visualization process (Hogan et
al., 2007; Stark and Krosnick, 2017).
Third, researchers have to decide about the degree of structuration and standardization of both
the mapping process and the network map. Free network drawings offer unique insight into how
research participants envisage their environment or perceive certain relationships in relation to
other relationships. However, some degree of structuration can facilitate communication between
researcher and research participants (Schönhuth and Gamper, 2013). Structured and (semi)standardized maps lend themselves to comparative analysis; fully standardized network maps
may be converted into connection matrices. It is important to be clear, however, about the degree
of influence the researcher exerts through the provision of templates and rules for the mapping
process: a standardized network map cannot be interpreted in the same way as free network
drawing.
This takes us to the fourth issue – the analysis of network maps. As we have discussed above,
the research interest as well as the paradigmatic stance determine what a network map can (or
13

In the case of Figure 3, a process of triangulation and verification transformed what had been a visual tool for data
collection into an analytical device. Depending on the kind of research that is being undertaken, such procedure and
‘ontological oscillation’ may or may not be deemed problematic (Weick, 1995).
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cannot) represent. This is important to bear in mind when analysing network maps, and it is one
of the main reasons as to why we cannot prescribe a set of dedicated procedures for the analysis
of network maps. A range of analytic methods are being developed that involve the
triangulation of narrative, visual and quantitative relational data (Berthod et al., 2017; Herz et
al., 2015; Tubaro et al., 2016). For example, Herz and colleagues (2015) propose a method for
‘qualitative structural analysis’ that integrates elements of structural analysis based on SNA
with established techniques for the analysis of qualitative data, such as sequential analysis,
sensitizing concepts and memo-writing. With the advancement of visual network research, we
hope to see such analytic methods gain traction and mature, benefitting from cross-fertilization
with literatures on social network analysis, visual methodologies and methods for qualitative
network research (Bellotti, 2015; Berthod et al., 2017; Kilduff and Tsai, 2003). Visual methods
for the analysis of qualitative data, such as Situational Analysis (Clarke, 2005), may inform new
methods involving the use of composite maps in the theorizing process.
Finally, we would like to address some of the challenges relating to access and sampling. While
there are software packages that enable an online administration of a visual network survey, most
mapping processes require direct engagement with research participants, in particular when rich
narrative data are to be collected. This limits the potential application of participatory network
mapping and network map interview to research settings where participants are prepared to
engage in face-to-face meetings and are willing to commit at least one or two hours of their time,
ideally more. Depending on their positions within the organization, research participants are also
more or less likely to be aware of certain relationships or they may ‘story’ them in different ways.
Some may consider this a potential source of bias, others a research opportunity in its own right
as we still know relatively little about individual differences in network perception and how they
are negotiated (Calori et al., 1994). While the positionality of respondents also affects surveybased SNA in the inter-organizational domain, network mapping (in particular when conducted
with groups) can give researchers more insight into the process of abstracting relationships and
its sensitivity to context.
Conclusion
Persistent divides between research programmes and corresponding methods for social network
analysis have left gaps in our understanding of how individuals, teams and entire organizations
are embedded in, and strategically navigate, networks of inter-organizational relationships. In this
article, we have examined the potential of network maps for addressing these gaps. We have
shown how visual methods enable network research that attends to the situated meanings attached
to both relationships and network structures. We conclude that network maps are particularly
useful for researchers interested in perceptions of (patterns of) relationships – whether on the
individual, group, organizational or inter-organizational level – and who are intending to collect
relational data directly from research participants.
Challenges that limit the usefulness of network maps mainly relate to access and network size.
There is still a need to calibrate requirements for depth and detail with the size of the network one
wishes to study. In a network map interview, the documentation of ten in-depth accounts of
relationships can easily take up an hour. Researchers collecting data on ego-centric networks
using visual network surveys face similar trade-offs when deciding whether or not to include
alter–alter relations. Given that a network of just ten organizations can be connected by up to 45
ties (90 if one considers directed relationships), the collection of data on alter–alter relationships
can require a significant amount of time (McCarty et al., 2007). This suggests that mapping
methods remain somewhat limited in their contribution to structuralist network research.
However, the completion of a visual network survey can take just as long as a conventional
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questionnaire, with the added benefits of an immediate verification of responses (Stark and
Krosnick, 2017).
The (more or less implicit) focus on how ‘storied’ relationships inform agency makes visual
network research appear particularly promising for management research. If we really want to
understand ‘what flows across […] links, who decides on those flows in the light of what interests,
and what collective or corporate action flows from the organization of links’ (Stinchcombe, 1990,
p. 381), then the analysis of (hidden) network structures will only ever tell us part of the story.
We also need to address questions of culture, agency and meaning (Emirbayer and Goodwin,
1994; Fuhse, 2009). We have shown how participatory network mapping, network map
interviews and visual network surveys allow us to do that in different ways. The three methods
are flexible enough to accommodate a wide range of research interests and research domains and,
as our three examples have illustrated, they can be triangulated with other qualitative methods
and lend themselves to mixed-methods network research.
We would like to close by noting that relationalist and formalist approaches to the study of social
networks differ on a number of core premises, which can make it difficult to bring them into a
constructive dialogue. Network researchers pursuing a formalist research agenda are likely to
question the use of different criteria for evaluating the content, appropriateness and accuracy of
network visualizations. It is our view that methods for collecting relational data have always
varied in their sensitivity to context and in the degree of control that researchers have over the
process of abstracting relationships. With their focus on a priori social forms, formalist traditions
have by and large side-stepped such concerns (Conway, 2014), whereas visual network research
requires researchers to face them head-on. It has been argued that the beauty and rigour of
qualitative research ‘lie in crafting our research carefully and persuasively, being open and
responsive […] and understanding and enacting the relationship between our metatheoretical
position, our methods, our theorizing, and their practical consequences’ (Cunliffe, 2011, p. 667).
We believe that this article testifies to the potential of participatory network mapping, network
map interviews and visual network surveys to help researchers succeed on these accounts (and
more), and hope that it encourages some of our readers to join us in the further development of
visual methods for network research beyond the matrix.
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5 Discussion and conclusion
This thesis has two overarching objectives:
First, to advance concepts and methods for analysing the boundary crossing relationships
constitutive of multi-stakeholder collaborative watershed governance networks. Second, to
contribute to a more nuanced understanding of the potentials and limitations of collaborative
governance networks, based on empirical insights from two local contemporary study sites in
Tanzania and Ethiopia.
The objectives outlined above are examined in the following discussion and conclusion. I discuss
and reflect upon the main empirical findings from the two case studies, on the conceptual and
methodological contributions of this thesis, and on their implications for policy and practice. The
first part of the discussion (Sections 5.1 and 5.2) is divided into two main sections, addressing the
two main research objectives. The second part consists of three shorter sections. Section 5.3
presents reflections on study limitations and ideas for further research. Section 5.4 is on
implications for policy and practice. The final section 5.5 provides some overarching conclusions
of the thesis. Chapter 5 adds to the research findings presented in the articles in chapter 4 as an
answer to the research questions of this thesis.

5.1 Opportunities and limitations of collaborative governance
networks
This section discusses the findings related to the second research question; what are the potentials
and limitations of governance networks for addressing boundary spanning governance challenges
in two contemporary local study sites, in Tanzania and Ethiopia? The discussion draws on
concrete examples from two case studies, one from Tanzania and the other from Ethiopia.
5.1.1

Tanzania case study: horizontal and vertical collaboration in the Mkindo watershed

The case study from Tanzania investigates patterns of collaboration, and explores how actors
relate to each other horizontally across the Mkindo watershed, as well as vertically across levels
of governance. The heterogeneity of water governance arrangements in the Mkindo watershed,
attests to the ingenuity of local self-organised governance arrangements. Organisational
structures, reflect different agro-ecological zones within the watershed as well as the
multifunctional roles water plays in peoples’ livelihoods. These local and socially embedded
governance networks are not part of the formal water governance system in Tanzania but play an
important role in the stewardship of water resources. In the Mkindo watershed, some water
governance functions are addressed rather effectively through self-organised collaborative
governance structures. For example, community-based organisations (CBOs) establish rules,
practices and processes for the allocation of water resources, collection of water fees, maintenance
of water infrastructure, and protection of water resources as well as for conflict resolution. As
such they play an important role for how water resources are governed, managed, and used at the
local level. However, the network analysis shows that local actors that influence water resources
management and use through their everyday practices, have limited interactions across the
watershed or to organisations at higher-levels of governance.
The fact that CBOs have relatively few relationships beyond their own community limits their
ability to address water problems that involve larger segments of the watershed (e.g. flood
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management, inter-community conflicts). For example, conflicts between farmers and pastoralists
are common across the region (Benjaminsen et al., 2009). Interestingly, farmers and pastoralists’
groups that had conflicts in the past, also had collaborative relationships across the watershed and
village boundaries. Interviews revealed that one of the main reasons for the existence of those
relationships was to prevent or resolve conflicts. For example, through the establishment of
livestock corridors that would allow cattle to access water during the dry season without damaging
the crops of farmers. However, relationships across community boundaries are limited. The
persistence of conflicts associated with access to water and land demonstrates the limitations of
informal collaborative networks. That cohesive subgroups in the network follow village
boundaries, indicates that geographical space matters, for building and upholding networks of
collaborative relations. The presence of distinct subgroups in the network, with bonding ties
between members of their own village but few bridging ties to other villages, could have a
negative effect on the capacity of these groups to initiate or maintain collaborative processes.
In order to better understand vertical interactions across levels of governance, and how the
network addresses water issues across scales, the level of interaction between local and higherlevel actors was analyzed. Another limitation identified by this research was the disconnect
between locally embedded governance arrangements (e.g. CBOs) and higher level bureaucratic
organizations. Community-based organizations are mostly located at the periphery of the
network, reducing their access to resources and information relevant for water resources
management. In this regard, representatives from various CBOs pointed out that they receive little
support from the government. In addition, while organizations with a formal mandate for
managing water resources, such as the Catchment Forestry Office and the River Basin Office are
well connected within the formal governance system, neither of them is well connected with
organizations at the local level, including the various CBOs that have a direct influence on water
flows through their everyday practices. The patterns of interactions between local CBOs and
higher-level governmental organisations suggest that instead of complementing each other,
formal and informal water governance arrangements operate largely in parallel.
Many ties at the local level are mediated through a few central actors, such as, village leadership,
who have a brokerage role in the local governance network. The village leadership not only
connects all the CBOs and various water and land related activities within their respective
villages, but also, albeit to a much lesser extent, across villages in the watershed. According to
interviews with community members, village leaders play a central role in mitigating local
disputes related to land and water resources, within and between communities. They also act as
development brokers between their village community and higher-level government agencies,
such as the district offices. Whilst the district offices have relationships that span across a larger
segment of the watershed, they are less connected with CBOs in the villages.
Tanzania has adopted IWRM principles in their national water policies (URT, 2002). This
involves, among other things, the management of water according to hydrological boundaries, the
establishment of river basin organisations, as well as water user associations (WUAs) for the
collection of water fees and managing water resources at the local levels. During my fieldwork in
Tanzania, the first water-user association was established in the Mkindo watershed. The
interviews with members of communities where the water user association was created indicated
that the village water committee had been bypassed in that process. The lack of consideration
given to existing organizational structures seems to be a common problem of water governance
reform processes.
The Tanzania case study has provided some systematic insights into multi-actor and multi-level
governance arrangements at the watershed scales, as well as the horizontal and vertical
relationships among the plurality of actors involved in governing water resources. While
revealing potential limitations of the collaborative governance networks, it also highlights the
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important role of locally embedded governance arrangements, and of informal everyday
relationships for local water governance practices.
The research from Tanzania shows that governance is not just about formal policies and laws, but
also exists as and arises from locally embedded everyday practices and collaborative
relationships. In the context of water resources governance in sub-Saharan Africa this is important
as “almost all public good provision, [including water,] takes the form of co-production by several
actors, including both formal organisations and informal collaborations between individuals and
groups” (Booth and Cammack, 2013, p. 74). The Mkindo case study illustrates the potential role
but also the limitations of collaborative water governance networks. Local informal networks play
an important role for how water governance is done in practice, fulfilling important water
governance functions. However, local actors have limited horizontal relationships across the
watershed and there seems to be a disconnect between local informal and higher-level formal
water governance arrangements.
5.1.2

Ethiopia case study: structures, relations and embeddedness in the Blue Nile

The case study from Ethiopia examined cross-sectoral and cross-level collaboration through the
lens of embeddedness. It investigated how actors involved in the governance of water, energy and
food in the Upper Blue Nile region interact with each other, across sectors and levels of
governance, and explores the implications of their embeddedness for governing complex
interconnected (nexus) governance challenges. A combination of qualitative and quantitative
network research approaches was used, to examine both the structural opportunities and
constraints for collaboration that arise from specific network structures, as well as the nature of
specific relationships and networks, as perceived and articulated by the actors that are embedded
in these networks.
Several structural properties of the networks have been investigated to explore the impact of the
structure of relationships around actors on their tendency to collaborate with one another. The
existence of everyday collaborative relationships between actors that cut across sectoral
boundaries has been identified as an opportunity, while the hierarchical relationships between
them are a limitation. There is a tendency to form relationships with organisations focusing on
the same sector, however, the notion that actors from different policy areas are disconnected, and
operate in sectoral silos, turned out to be overly simplistic. The structural analysis suggests that
what shapes the interactions between actors is not so much sectoral boundaries, but hierarchical
relationships between actors from different levels of governance, as well as jurisdictional
boundaries. To some extent the structural analysis reproduces the tiered nature of the formal
governance system in Ethiopia, which suggests that collaborative relationships are embedded in
hierarchical structures, and therefore operate in the ‘shadow of hierarchies’.
The network maps and their interpretation by the research participants, testify to the fact that
organisations (albeit to a larger or lesser degree), are involved in cross-sector relationships, and
that several sectoral boundaries are indeed permeable or fluid. For example, the responsibility for
irrigation development and management is distributed across diverse actors at different levels and
in different sectors. As a result, there are both redundancies and gaps in the development and
management of irrigation systems. Furthermore, a closer comparison of the ego-networks and
related narratives illustrates that relationships pertaining to water resources management take on
different meanings at regional and local levels. For example, while agricultural water
management played an important role in the network of the regional water agency, relationships
at the local level were essentially about access to water, sanitation, and hygiene (WASH).
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A better understanding of the content and meaning of collaborative relationships, highlights the
multifaceted nature of those relationships. The meanings that actors attribute to water influence
how they frame water problems as well as the relationships pertaining to water. In the context of
such scale-dependent meanings, the actors enrolled in governance value different relationships as
they seek to influence different dimensions of water resources governance. Not surprisingly then,
the relationships constitutive of water governance are sites for contentious politics over access to
and meaning of water (Mehta and Movik, 2014). The ways in which research participants
described their collaborative relationships, highlights power asymmetries between actors from
different sectors and levels of governance. Especially those that are directly contributing to
national development ambitions (e.g. irrigation, hydropower) and those responsible for
environmental conservation or watershed protection. This is evident in the network maps, of
actors working on environmental issues as well as the narrative accounts of research participants.
According to research participants, the organisational structures for water resources management
are largely in place. However, there is a lack of organisational capacity, especially at local levels,
and the relationships between actors influencing different aspect of water resources management
in the Blue Nile need to improve. Despite or because of cross-sectoral collaboration often not
being effective in the Blue Nile (Hagos et al., 2011), it is extensively advocated by government
organisations, NGOs and international donor organisations. Research participants mentioned
numerous projects, forums, and platforms that aim to foster multi-stakeholder and cross-sectoral
collaboration, testifying that collaborative approaches are seen as a relevant strategy for
addressing water governance challenges. In the Blue Nile, the official narrative about water
projects and interventions is often framed as participatory and collaborative. However, the case
study confirms other research that there is a gap between the rhetoric and the realities on the
ground (Ludi et al., 2013). In practice, government initiatives often follow top-down command
and control approaches (Snyder et al., 2014). Interviews with government official suggest, that
they are often aware of the need to work across sectoral boundaries, but they tend to focus on
narrowly defined and sector specific targets (Merrey and Gebreselassie, 2011).
Competing narratives about water resources management provide a backdrop to socio-political
processes that enable (or constrain) the governance of water and related resources in the Blue
Nile. The narratives and explanations that research participants shared, when drawing and
discussing their network maps, highlight how certain relationships, and water issues get
prioritised over others. For example, a dominant narrative of water resources development in the
Blue Nile focuses on the need to develop largescale water infrastructure, such as irrigation
schemes and hydropower, for food and energy security. Other issues, such as rain-fed agriculture
and biomass energy resources, which support the livelihoods of more than 90% of the population,
are given less priority. What issues are addressed, within and through governance networks, and
what issues are neglected, highlights the inherently political nature of water governance.
Summary and synthesis
This subsection has sought to discuss some of the potentials and limitations, of governance
networks for addressing boundary spanning governance challenges in the Mkindo watershed in
Tanzania, and in the Blue Nile in Ethiopia, drawing on multiple network research approaches.
The analysis of patterns of relationships and the network structure in the Mkindo watershed shows
that, whilst collaborative relations play an important role in everyday water governance practices
at the local level, there are limited horizontal interactions across the watershed. There is also a
disconnect between local socially embedded actors, and higher-level bureaucratic organisations,
as well as between formal and informal water governance arrangements, limiting the potential to
effectively deal with water governance challenges that require information and resources from
actors across multiple levels of governance. The Blue Nile case suggests that the presence of
collaborative relationships across sectors and levels of governance is a necessary yet insufficient
140

Discussion and conclusion

condition for addressing boundary spanning water problems. It shows that the quality and nature
of the relationships and context affect the effectiveness of governance networks. The
collaborative governance networks in the Blue Nile are situated in bureaucratic hierarchies and
power relations, which constrain the actions of the actors embedded in them. The two cases
studies highlight the need for better understanding the concrete functioning of the collaborative
governance networks, within and through which, water governance is exercised.

5.2 Conceptual and methodological reflections
This section discusses the findings related to the first research question; how can multistakeholder collaborative watershed governance networks be conceptually framed and
methodologically operationalised for empirical study? The section is divided into four parts. The
framework for researching governance networks, which relates to Article 3, is revisited in Section
5.2.1. Complementarities and trade-offs between network research approaches are discussed in
Section 5.2.2. This is followed by a discussion of visual network research methods (Article 5) and
participatory network mapping (Article 4) in Section 5.2.3 and 5.2.4 respectively.
5.2.1

Governance networks as structures, relationships and narratives

In this thesis, I advance a framework for studying collaborative governance networks, defined in
Section 2.1.3 as a plurality of interdependent but autonomous actors that relate to each other
through relatively stable (formal or informal) collaborative relationships (as well as hybrid
practices), that frequently cross the boundaries of jurisdictions, policy domains and levels of
governance. The framework consists of three dimensions and associated research approaches.
First, structural research as a way to systematically capture, describe and analyse the structural
dimension of governance networks. Second, relational research that studies the nature and quality
of relationships as perceived by actors involved in governing. Third, narrative research to
understand how actors make sense of, and give meaning to, relationships and networks. In the
following section I revisit the framework, and discuss those three dimensions, in relation to
relevant literatures and the thesis research.
Structuralist research, using methods from the field of Social Network Analysis (SNA), as
adopted in this research, advances our understanding of complex governance arrangements and
the role of network structure in shaping governance processes and outcomes. Article 2 presents a
conceptual framework for investigating how the embeddedness of actors into structures of social
relationships can be analysed at the actor, group and whole network level. The empirical case
studies in this thesis demonstrate that social network structure mediates water resources
governance processes. They testify to the potential of SNA to illuminate the structural
configuration of the multidimensional social interactions characterising water governance
arrangements (Articles 1 and 2). This reveals the boundaries (e.g. sectoral, scalar, spatial) that
structure the interactions among actors, and the extent to which these actors interact across those
boundaries. It allows for the identification of key actors that, based on their structural position,
can mediate boundary spanning relationships. As such, SNA is a powerful methodological
approach, that allows us to systematically grasp the complex and multidimensional interactions
that characterise water governance.
In the domains of natural resources management and governance, were networks have become a
topic of increasing interests, there is a tendency to focus on structural approaches, using SNA to
understand the role of networks in governance. However, social networks are not just patterns of
relationships that can be analysed in the language of mathematics or described using graph theory.
As Fuhse points out “networks do not consist just of 1s and 0s in a matrix (or of lines between
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vertices), but of a complex social reality of communicative processes establishing, reproducing,
and modifying social relationships as dynamic social constructions” (Fuhse, 2015, p. 28). SNA
works on the implicit assumption that relationships can be standardised, which in the case of
complex water governance networks, due to their multiple meanings and political nature, is not
without problems.
Understanding the structural dimension of governance networks is extremely useful. However,
structuralist network research offers only limited insights into how actors perceive, make sense
of, and navigate the networks of which they are part. Furthermore, the absence of content within
network relations leave us with a partial understanding of networks and their role in governance
(Torfing, 2012). To acknowledge the conceptual and methodological limitations of purely
structural approaches to understanding governance networks does not negate its important
contributions and potential. However, it highlights the need for a richer theorisation of networks
as more than structures, to understand what is going on in social relationship.
Relational research aims at understanding how actors experience and engage with the wider
network in which they are embedded. It combines an investigation of relevant patterns of
relationships, with an investigation of the meaning that actors attribute to them (Fuhse and Mützel,
2011). This involves the investigation of relationships and networks from the perspectives of
those actors that are embedded in them. Relational research shifts the analysis from the structure
of the whole network to the relationships that constitute the network. An investigation of
relationships from the perspective of an insider opens up opportunities for examining, in greater
depth, the content and quality of different types of relationships both within and across
boundaries. Instead of a relationship being either present or absent, relational research explores
the multifaceted nature of relationships and the intersubjective meanings that actors attach to
them.
Narratives and stories are a means to study the nature, quality and content of relationships and
networks. This thesis has shown that narratives and stories are helpful in network research, as
they allow us to access peoples’ intersubjective understandings of networks and relationships. In
this sense, they are useful analytical devices that help us to understand the relational
embeddedness of governance actors. Importantly, narratives reveal something about the
multifaceted nature of relationships, not only to say that there is a relationship, but to describe the
nature of that relationship (Ingram et al., 2014). Articles 3, 4, and 5 made use of the narratives
that key actors articulated during the network map interviews, and participatory network mapping,
to explore their relational embeddedness. Such narrative accounts provide novel insights into how
relationships and networks enabled or constrained their actions. As such, narratives can enrich
our understanding of water governance by allowing for a better understanding of the content and
nature of relationships constitutive of governance. The insights that can be gained go beyond the
purely structural description of governance networks as patterns of relationships. As the
limitations of purely structural analysis become apparent, the appeal of relational research that
attends to the nature, quality and meaning of relationships will be increasingly recognised, as it
offers novel and productive perspectives on governance as a process of social coordination
(Hollstein et al., 2017).
Narratives not only allow for understanding important characteristics of relationships in more
depth, but also provide insights into which governance issues are shared, prioritized or contested.
This is yet another way of using narratives to understand governance networks. It goes beyond
narratives as descriptions of relationships and networks, to examine how narratives shape these
in the first place. Networks are always embedded in discourses that support or question them
(Hollstein et al., 2017; White, 2008). As such, narratives can play an important role in (re)framing
governance problems and solutions (Leach et al., 2010; Roe, 1994), in boundary (un)making
processes (Lejano et al., 2013), and in weaving new network connections (Crossley, 2010; White,
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2008). Narratives and discourse about governance networks also shape boundary-crossing
interactions in important ways (Ingram et al., 2014). For example, by creating a shared story that
people can relate to, and that relates them, to others. In this sense, narratives can be crucial in
facilitating boundary work and boundary-crossing relationships. The importance of narratives and
stories has been emphasised in interpretative theories of governance (Bevir, 2011b), network
theory (Tilly, 2002; White, 2008) and policy analysis (Leach et al., 2010; Roe, 1994). These
literatures provide promising grounds for cross fertilisation of ideas, and move us towards a better
understanding of the interplay between governance, networks and narratives.
Each of the three dimensions discussed above can provide important yet partial insights into water
governance networks. The framework developed in this thesis contributes to a more multifaceted
conceptualisation of water governance networks. At present, structural, relational and narrative
research are largely addressed in different literatures, leaving gaps in our understanding on how
different dimensions of networks shape governance. Ontological and epistemological differences,
as well as the gulf between quantitative and qualitative research approaches can hamper
conceptual and methodological integration. However, there is a growing recognition that
innovative mixed-methods network research is needed to transcend the divide between structural
and relational research approaches. The following sections discuss the methodological approach
that was developed in this thesis, and which complements the conceptual framework for studying
governance networks.
5.2.2

Complementarities and trade-offs between network research methods

This section discusses the potential complementarity of qualitative, quantitative, and visual
network research methods for the study of governance networks, as well as some fundamental
trade-offs between different research approaches. Drawing on insights from the articles in Chapter
4, I consider the benefits and drawbacks of different network research methods. I discuss what
certain methodological approaches to studying networks reveal or hide and how they can be
complemented to arrive at richer understandings of governance networks.
Complementarities
Qualitative, quantitative, and visual network research methods differ in their analytical focus,
revealing certain dimensions of networks and relationships whilst hiding others. Below, I briefly
discuss how and why I combined multiple methods and discuss consequences for understanding
water governance networks in the two study sites. The fine-grained mapping, and systematic
analysis of the relatively large networks, with hundreds of relationships, would not have been
possible without the aid of social network analysis tools. Specific software packages for data
analysis and visualisation allowed for the exploration of multi-dimensional water governance
networks by examining several structural network characteristics in combination. This allowed
for a first empirically informed description of complex governance networks in the Mkindo
watershed and the Tana and Beles sub-basins. However, the social network analysis also raised
new questions about those networks that could not be answered based on the network structure
and quantitative data alone. For example, data on the presence and absence of relations, or the
frequency of interactions, was not sufficient to understand how networks shaped cross-sector
collaboration and coordination in the Upper Blue Nile. To explore critical junctures in the
governance networks in more detail, qualitative and visual network research methods were used
to complement the analysis of structural patterns, with insights on how key actors are embedded
in those networks and how they make sense of relationships and networks. This shift in the focus
of analysis addressed some of the limitations of the SNA that had become apparent during the
research process. For example, the ego-centred network interviews provided insights into the
nature and quality of relationships, and this would not be available based on the survey data alone.
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This allowed for exploration with research participants as to why cross-sector collaboration and
coordination was not effective despite the presence of relationships. This data also shed light on
the roles of actors that occupied bridging positions, and why their structural advantage did not
facilitate collaboration processes and effective governance. The sampling of organisations for the
ego-centred network mapping, as well as identification of issues to be explored in more depth
during the participatory network mapping exercises, was guided by the qualitative data (e.g.
interviews) as well as the structural analysis (e.g. identification of key actors).
Whereas most structural network research is conducted from the perspective of a detached
outsider, relational approaches aim at understanding relationships from the inside. Ego-centred
network map interviews allowed for switching from an outsider perspective on governance
networks to understanding them from the inside from the perspective of key actors embedded in
those networks. By oscillating between these insider and outsider perspectives, it was possible to
bring into dialogue structuralist understandings of networks, with insights into the content of
relationships that constitute these networks, and the meanings that actors attached to both
relationships and networks. By combining different methods, it becomes possible to complement,
contrast, compare and triangulate the specific insights that arise from these different methods.
Researching governance networks through multiple methods also highlights tensions and tradeoffs in terms of what certain methods reveal or hide and therefore what dimensions/aspects of
governance networks they allow us to understand.
Tensions and trade-offs
A better understanding of the complex and multifaceted nature of water governance networks
requires complementary research approaches. Qualitative and quantitative network research
approaches tackle different dimensions of networks and relationships. Each adds something
different and important to the common goal of understanding governance networks. While the
high number of relations connecting large networks makes it difficult to examine each
relationship in detail using qualitative methods, small networks are, by definition, limited when
it comes to understanding more complex structural features. Combining qualitative and
quantitative approaches in their diverse forms to arrive at a richer understanding of networks,
requires identifying their respective strengths and weaknesses and how they could best
complement each other (Crossley, 2010). There is limited prospect in developing a single
approach for analysing complex water governance networks. The challenge is to select and use a
plurality of approaches in conjunction, so that they strengthen each other.
Figure 3 illustrates the tensions and associated trade-offs between relational (largely qualitative)
and structural (largely quantitative) research approaches. A qualitative study of one dyadic (i.e.
pairwise) relationship can advance our understanding of relational embeddedness (i.e. the quality
or content of relationships), but not of structural embeddedness (i.e. the structural configuration
of such relationships) (Gulati, 1998; Rowley et al., 2000). Only when the relationships between
several actors are included in the analysis (as illustrated in the centre of the figure), can the
structural dimension be examined more fully (Bellotti, 2015; Hogan et al., 2007). With its
predominant focus on the structural analysis of whole networks, Social Network Analysis
(illustrated at the right-hand side of the figure) can extend our understanding of the structural
dimension (Bellotti, 2015; Gulati, 2007). However, such structural analysis requires the
standardisation of relationships, which limits insights into relational embeddedness.
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Figure 3 Approaches for researching networks.
Source: Jaspersen and Stein, unpublished.

Mische describes the tensions and trade-offs associated with the adoption of specific network
research approaches in the following way:
Whereas formal mapping techniques and related network-analytic routines allow
researchers to see overall structural patterns that surpass the viewpoint of any given actor
(or 'node' in a network), they lose the multi-textured, contingent, and often ambiguous 'give
and take' of actual interaction. On the other hand, more qualitative methodologies can help
to preserve the richness of local context, but ignore the global topography (Mische, 2003,
p. 265).

Mische (Mische, 2003) further argues not only for the complementarity of different approaches,
but also for new methods that make their integration possible. In the following section I discuss
visual methods as a promising set of techniques that can complement qualitative and quantitative
research into networks and facilitate such an integration.
5.2.3

Visual methods for researching embeddedness and governance networks

The use of visual methods is a promising research approach, that allows for an examination of the
quality and content of relationships, based on the narratives articulated by research participants
during the creation of a network map, while at the same time considering their structural
configuration. In this way the use of visual methods enables researchers to move beyond purely
relational or structural network research approaches. The empirical examples of the ego-network
map interviews, and the participatory network mapping in Articles 3, 4 and 5, demonstrate how
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visual network research allows for a simultaneous investigation of inter-organisational
relationships, their structural configuration in networks, and how actors perceive of both
relationships and networks.
Visual network research uses network maps in both the collection and analysis of data (Schönhuth
et al., 2013). Research participants (co-)create network maps, which are then analysed in
conjunction with associated qualitative and quantitative data, such as interview records and data
matrices. In this way, methods for visual network research open up opportunities for investigating
the content of different kinds of relationships, along with their structural configuration in
networks, and the meanings attached to both relationships and networks. As elaborated in Article
5, the degree of structuration and standardisation of both process and network map itself has
crucial implications for the kind of data that can be collected, as well as the ways in which the
data can be analysed.
Visual network research is situated along a continuum, between qualitative and quantitative
network research approaches, as illustrated in Figure 3 above. It has the potential to bridge the
gap between relational and structural network research approaches, by combining the analysis of
network structure with an exploration of the meaning of relationships. Fundamental tensions and
trade-offs between relational and structural network research approaches persist. For example,
researchers seeking an in-depth understanding of individual relationships continue to face
restrictions in the size of networks they can study. However, visual methods allow us to better
calibrate the trade-offs between understanding relationships in depth and investigating their
structural configuration. Visual network research methods also make for more engaging data
collection than exhausting network surveys. Instead of asking respondents about relationships in
the abstract, network maps allow for a more engaging and in-depth interpretation of the content
and quality of relationships. As ‘boundary objects’, network maps can assist research participants
in articulating, reflecting on, and verifying responses to questions about a given network. This
makes network maps interesting devices for transdisciplinary research processes and knowledge
co-production, topics that I will discuss in the following section.
5.2.4

Participatory network mapping in transdisciplinary research processes

Transdisciplinary research aims at solving societal problems by involving actors from outside
academia in the research process, and integrating different bodies of knowledge (Lang et al.,
2012). Article 4 demonstrates, how network maps drawn in a participatory process can function
as boundary objects, thereby creating a space for diverse stakeholders to interact with each other
and co-produce knowledge. Boundary objects have the characteristic that they are both adaptable
to different viewpoints, and, robust enough to maintain their identity across these viewpoints
(Clark et al., 2011; Star and Griesemer, 1989). This makes network maps interesting artifacts for
facilitating boundary work, in that they provide an interface between various stakeholders, and,
mediate the links between knowledge and action (Clark et al., 2011).
The case study from Ethiopia demonstrates the potential of network maps to support
transdisciplinary research processes. For example, the Net-Map tool allowed a wide variety of
participants (including the researchers) to engage in discussions of governance challenges in the
Blue Nile, and the identification of actors that influence those issues. As participants discuss and
develop a shared network map, stakeholders and scientists alike come to understand diverse
perspectives, and gain insights into the workings of formal and informal relations between the
various actors involved in the collaborative governance networks that have been mapped.
Participants not only gain insights into the governance networks, but also into their own beliefs
and, the beliefs of others, about how the governance system functions, including what changes
may be possible, effective or desirable. The ego-network mapping (process), on the other hand,
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allowed the researcher to explore how key actors perceive their embeddedness into relationships,
how they strategically navigate those relationships, as well as the potential implications for
governance. In both methods, the narratives that research participants shared when drawing the
network maps, and explaining them from their own perspective, provided novel insights into
governance networks that complemented the social network analysis.
Collecting social network data can be time consuming, resource intensive and often demands
considerable expertise. This thesis demonstrates, that participatory network mapping using simple
pen and paper-based maps can be a low-tech and low-cost alternative for researchers and
practitioners, who want to improve their understanding of social networks, but do not want to, or
cannot conduct, a comprehensive SNA (Article 4). This is especially the case in transdisciplinary
research, when participatory network mapping can be a useful approach, which allows for the coconstruction of knowledge and joint learning (Schiffer and Hauck, 2010). However, there are
limits to the number of actors and relationships that can be effectively mapped and analysed. The
size of the network that can be mapped is limited, especially when using pen and paper. Important
questions remain about the extent to which network maps beyond a certain size can be accurately
recalled and verified by respondents, and how to systematically analyse network maps and
associated network narratives (Herz et al., 2015).
Summary and synthesis
In this thesis, a conceptual and methodological framework for studying collaborative governance
networks has been advanced, through applied fieldwork in two case studies. The framework
contributes to a richer conceptualisation of water governance networks by: (a) illustrating the
importance and complementary of researching the structural, relational and narrative dimensions
of governance networks; (b) highlighting opportunities for conceptual integration and cross
fertilisation between these three dimensions, and, (c) developing the foundation of a framework
for a multidimensional analysis of governance networks, for further research and theorising. To
empirically study the structural, relational and narrative dimensions of governance networks
requires multiple complementary methods. To this end, the thesis advances a methodological
framework that combines qualitative, quantitative and visual network research methods, that
allow for researching multiple dimensions of governance networks. The empirical research
demonstrates how different research approaches can inform each other, but also highlights the
tensions and trade-offs inherent to specific network research approaches. Visual network research
is presented as an emerging paradigm, comprising a wide range of innovative tools and methods
that can advance research into governance networks. Together, the conceptual and
methodological framework allow for an analysis of how governance is exercised within and
through networks.

5.3 Reflections on study limitations and ideas for further research
A significant limitation of this thesis relates to the fact that most of the empirical data was
collected in applied research projects before the thesis had begun. While for the Ethiopia case
study, it was possible to conduct another phase of fieldwork, unfortunately this was not possible
in the case of Tanzania, due to resource constraints.
In this section, I discuss three major limitations of the research presented in this thesis, as well as
ideas for how further research could address these limitations. The limitations are related to (a)
the richness of the qualitative data required to study meaning, narratives and practices, (b)
causality; in terms of linking network structure to governance processes; and, (c) the role of
duality in the conceptualization of boundaries and boundary crossing interactions.
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Qualitative network research
In this thesis, qualitative network research methods have been adopted as a response to the
apparent limitations of a purely structural quantitative approach. However, some of the
limitations of the chosen approach only became apparent during or after the fieldwork phase. It
was possible to address some of these limitations through an additional phase of fieldwork, but
in hindsight the adoption of more in-depth qualitative research approaches would have been
preferable. This would have allowed for the study to more comprehensively understand the
meanings applied to, and narratives about, governance relationships and networks. With the
available data, the potential of the conceptual framework could be demonstrated, but adequately
capturing the complexity of meanings and narratives requires a substantial amount of in-depth
qualitative data. As usual, there are trade-offs in the selection of any methodology, and collecting
rich qualitative data, on top of the extensive fieldwork that was already being conducted, was
beyond the scope of this thesis. As a consequence, researching meanings, narratives and practices
was limited by the data that were available. An ethnographic approach in particular might yield
important insights into collaborative governance networks as practices, thereby complementing
some of the limitations of SNA (Berthod et al., 2016).
Causality in networks
In this thesis, the quantitative empirical analysis of governance networks as patterns of
relationships is largely descriptive. SNA was used to describe and analyse relational patterns that
would have been difficult to reveal without a systematic structural analysis. I have used
complementary methods and data sources to both contextualise and interpret the identified
patterns. However, I have not explicitly related structural network characteristics (e.g. actor
centrality or network centralisation) to specific, measurable governance processes or outcomes.
This is because it is extremely difficult to discern causality in network models (Robins, 2015),
and in water governance systems (Pahl-Wostl, 2015a). At present our understanding of how
collaborative network structures shape governance outcomes often lacks firm empirical evidence
(Bodin, 2017). Based on the structural network data collected in Tanzania and Ethiopia, it was
not possible to explain water governance processes or outcomes in as a robust a way as was
desired. In general, SNA is a powerful tool to describe certain aspects of social complexity, but
is less good at explaining them (Ansell, 2006).
Beyond dichotomies: (re)conceptualising boundary crossing interactions
A central theme throughout this thesis has been the importance of boundary crossing interactions.
Through my empirical research, it became apparent that the categorisation of actors and/or their
relationships into discrete categories is often misleading. For example, assigning actors to a
particular policy area, or level of governance, tends to work for some actors but by no means all.
Those that are the most difficult to categorise are often the ones that are also the most interesting,
due to their in-between position. Governance is characterised by a blurring of boundaries between
types of actors and hybrid practices (Bevir, 2011a; Rhodes, 2007). Instead of classifying
governance networks or relationships as formal or informal, polycentric or centralised,
hierarchical or collaborative, it seems useful to conceptualise them as hybrid, containing elements
of these, to varying degrees. Further research could draw on theories that allow us to move beyond
simplistic dichotomies. For example, political ecology challenges the dichotomies between local
and global, and between social and environmental, and instead conceptualises these phenomena
as ‘socio-natural’ or ‘hydro-social’ networks (Boelens et al., 2016).
5.3.1

Implications for policy and practice

The ongoing water governance reform processes in Tanzania and Ethiopia are concrete examples
of where a better understanding of existing water governance networks could be of value for
policy and practice. Water policies in Tanzania and Ethiopia explicitly state the need for:
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collaboration among diverse actors; community participation, and cross-sectoral coordination
(MoWR, 1999; URT, 2002). However, as this thesis has revealed, in practice, such multistakeholder collaboration is fraught with difficulties, and there is a need for applied research that
can inform ways of working with, and through, collaborative governance networks, based on a
more context-sensitive and nuanced understanding.
For example, the National Water Policy of Tanzania (2002), emphasises community participation
in water management, as well as collaboration with NGOs, the private sector, and other actors.
However, the Mkindo case study shows that formal water governance structures are relatively
disconnected from many of the local community-based organisations. The social network analysis
confirms the findings of other studies on water governance in Tanzania; that there is a need to
better align formal water governance institutions with more informal local governance
arrangements (Kabote and John, 2017; Sokile et al., 2003). To support such processes, there is a
need for a context-sensitive understanding of existing governance arrangements. Such
understanding is often lacking, especially about the local level. For state agencies, donors or
NGOs that attempt to improve water governance, a particular challenge is to assess the existing
degree of social organization and to identify potential partners to collaborate with. In many cases
only formal organizations are visible to them (Meinzen-Dick, 2007). However, as the case study
from Tanzania has shown, formal actors may not be the only, or even the most important, partners
to collaborate with. In some cases, formal water governance structure may not be that active, and
instead, other locally embedded governance arrangements provide important coordination
functions. The thesis confirms the findings of other studies, that informal networks can in some
instances be even more important than the presence of formal institutions (Scholz and Wang,
2006). The water user association that has been established in the Mkindo watershed is an
example of where existing organisational structures have been disregarded, and there has been a
failure to acknowledge their potential contributions to improving water governance. A relational
approach for understanding water governance networks as developed in this thesis can inform
policy and practice by revealing and better understanding existing collaborative governance
networks as concrete practices. Such knowledge can help to better target policy intervention, and
to align them with existing governance arrangements. As Booth argues “pre-existing institutions
need to be treated as a potential resource for reforms that improve development outcomes, not
swept aside regardless of their ability to contribute” (2011, p. 2). Moreover, attempts to impose
water governance reforms, e.g. new organisational structures such as water users associations, are
“ill-advised not because they are not needed, but because they will fail” (Merrey and Cook, 2012,
p. 14). Instead of striving for the implementation of idealised water governance organisations
(e.g. WUAs, River Basin Organisations), or normative policy models (e.g. IWRM), it seems more
realistic to try to facilitate processes that combine meaningful innovations in governance with
existing governance practices (Booth, 2011; Cleaver, 2012; Merrey and Cook, 2012). This
requires, as a first step, a better understanding of existing governance arrangements, and the
formal and informal networks through which water governance is exercised by diverse actors.
This thesis has advanced research approaches that allow for mapping, describing and analysing
networks in the context of water governance.
In the Blue Nile basin, water resources management is hindered by overlapping mandates and a
lack of effective coordination between the various organisations involved in water governance
(Hagos et al., 2011; Haileslassie et al., 2012). River basin organisations (RBOs), have a formal
mandate to ensure projects and interventions are integrated at the basin level (FDRE, 2007).
However, instead of complementing other organisations, river basin organisations sometimes
operate in parallel to them, and there is a need to improve the interplay with organisations that
manage water based on administrative boundaries. As the limitations of river basin organisations
as a monolithic decision-making centre are becoming increasingly apparent (Molle et al., 2007),
there is a need for applied research that can support more polycentric and collaborative modes of
governance. This will require an understanding and strengthening of relationships spanning
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jurisdictional and hydrological boundaries at different levels of governance. Practical approaches
to improving water governance could draw on insights about “how actors mobilise their networks
to arrive at integrated, multifunctional, multi-sectoral plans that exceed the organisational
capacity of any one actor or sector” (Butterworth et al., 2010). However, the case study from
Ethiopia illustrates the need to acknowledge, and take seriously, the constraints faced by actors
embedded in those networks. Collaboration and the engagement of actors in networks requires
time and resources that are severely limited, especially in the global South. In this context,
rhetorical calls for more collaboration are of limited value if they are not accompanied by a
sharing of resources and the building of the necessary organisational capacities (Rees et al., 2008).
The research from the Blue Nile attests to the need to understand, and take seriously, the
constraints arising from social network structures, and the relational embeddedness of actors’
behaviours and governance processes. Treating governance networks and collaboration between
actors as mere technicalities can obscure the governance dilemmas practitioners face. Policy
makers and practitioners would do well to appreciate the potential value of existing water
governance networks, and the everyday relationships that constitute them. This includes
recognising and acknowledging the important work that certain actors, such as intermediaries, do
in practice, while at the same time, avoiding overly-simplistic assumptions about harnessing their
potential (Moss et al., 2009).
The kind of relational research that has been presented in this thesis can help in some ways to
‘ground’ water governance reform processes in existing water governance arrangements. In doing
so it can also further the creation of more locally anchored institutions. At the same time, there is
a need to be humble about the extent to which insights from (social science) research can be used
in policy and practice to intentionally shape water governance reform processes (Merrey and
Cook, 2012) and to avoid ‘social engineering’ approaches (Mollinga, 2008). A better
understanding of existing governance arrangements, everyday relationships, and, socially
embedded water governance practices, is a necessary first step to facilitate more realistic change
processes towards more sustainable and equitable water management and use. Based on such
understandings, more context-sensitive and realistic change processes can be supported.

5.4 Conclusion
This thesis explores the question of how to conceptually frame and methodologically
operationalise the study of water governance from a relational perspective. To this end, the thesis
advances concepts and methods for the study of contemporary watershed governance
arrangements and demonstrates their usefulness through their empirical applications in two
watersheds, in Tanzania and Ethiopia. At a conceptual level, the thesis brings into dialogue
literature on contemporary governance, in particular networked and collaborative governance
approaches, with concepts and ideas from the fields of relational sociology and social network
research. The notion of governance networks as a research perspective has been grounded in and
operationalised through qualitative, quantitative and visual network research. The thesis
demonstrates, through empirical research on water governance, the potential of combining the
study of network structure using social network analysis, with an exploration of how actors
perceive their embeddedness into networks and relationships using qualitative and visual research
approaches. In this context, narratives provide multifaceted descriptions that allow for an
understanding of the nature of networks and relationships, as well as revealing how social
structures and relationships are embedded in discourses that enable or constrain boundarycrossing interactions. Studying water governance, through multiple and complementary research
perspectives, provides a richer understanding of how governance is exercised within and through
networks. This thesis testifies to this potential, by synthesising a plurality of approaches for
researching governance networks and developing a relational framework to advance the study of
such networks. The thesis also affirms the importance of, and advances ways of studying, the
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relational dimensions of water governance. In particular, the research demonstrates how a
plurality of actors relate to each other across sectors and levels of governance through boundarycrossing relationships.
With regard to the second research question, on the potential and limitations of networks for
addressing boundary spanning governance challenges, the thesis confirms that we should be
critical of the idea that networks provide a panacea to deal with complex water problems. The
case studies testify to the important role of networks and collaborative relationships in everyday
water governance practices, but also reveal their shortcomings. In Tanzania a significant part of
local water governance is conducted within and through largely informal networks that are not
part of the formal water governance system. They also attest to the potential of self-organising
governance networks in situations where formal institutions are weak or absent. However,
horizontal linkages across the watershed, and vertical linkages to formal and bureaucratic
organisational structures at higher levels of governance, are inadequate for addressing persistent
water governance problems. The Ethiopian case study illustrates that the presence of boundarycrossing relationships is a necessary but not sufficient condition for effective water governance.
In the case of the Blue Nile, collaborative cross-sectoral relationships are embedded in
hierarchical power structures, and a culture of authoritarian rule, which limits their efficacy for
finding effective solutions to interconnected water problems. The case studies illustrate that
governance networks do not replace, but operate in and alongside bureaucratic water governance
arrangements. An important challenge for improving water governance policy and practice in
Tanzania and Ethiopia, is to identify ways that existing networks and collaborative governance
practices can complement formal water governance arrangements to find pragmatic solutions to
pressing water problems.
The research presented in this thesis highlights the complexity that arises from the multifunctional
role of water resources and the interconnections of diverse actors involved in governing water
resources. Furthermore, it goes some way towards providing conceptual and methodological
approaches for enhancing our understanding of how a plurality of actors relate to each other and
exercise water governance through networks. With increasing demand for limited water
resources, the interdependencies between water uses and users will only intensify, making it even
more important for diverse actors to work through boundary-crossing networks to find solutions
to interconnected water problems. Governance networks are not a solution to these problems, but
they draw our attention to increasingly important processes and practices of governing, where a
plurality of interdependent actors work together in networks. Transformation towards sustainable
and equitable water governance will need to work through these complex governance networks.
For policy-makers and in practice, this will require navigating these governance networks, and,
building alliances for transformations by linking diverse actors through collaborative processes,
and compelling narratives, that inspire new forms of collective action as well as challenging
incumbent interests and existing power relations.
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Appendix A1: Organisations interviewed in Tanzania

No.

Organisation

Location

Date

1

University of Dar es Salaam

Dar es Salaam

22.09.09

2

University of Dar es Salaam

Dar es Salaam

26.09.09

3

Wami/Ruvu River Basin Office

Morogoro

09.10.09

4

Mvomero District Agricultural Livestock Development Office (DALDO)

Dakawa

01.11.09

5

Wami/Ruvu River Basin Office

Morogoro

03.11.09

6

Zone Irrigation and Technical Service Unit

Morogoro

03.11.09

7

Morogoro Catchment Forestry Office

Morogoro

05.11.09

8

Mvomero District Agricultural Livestock Development Office (DALDO)

Dakawa

09.11.09

9

Water User Association Mkindo

Mkindo

14.11.09

10

Sokoine University of Agriculture

Morogoro

16.11.09

11

Wami/Ruvu River Basin Office

Morogoro

17.11.09

12

Mtandao wa Vikundi vya Wakulima Tanzania (MVIWATA)

Morogoro

19.11.09

13

Sokoine University of Agriculture

Morogoro

20.11.09

14

Pangani Basin Water Office

Moshi

26.11.09

15

Sokoine University of Agriculture

Morogoro

01.12.09

16

Mtandao wa Vikundi vya Wakulima Tanzania (MVIWATA)

Morogoro

02.12.09

17

Mvomero District Agricultural Livestock Development Office (DALDO)

Dakawa

04.12.09

18

Mvomero District Water Department

Dakawa

04.12.09

19

Water User Association Mkindo

Mkindo

05.12.09

20

Mkindo Village Chairperson

Mkindo

06.12.09

21

Mtibwe Outgrowers Association (MOA)

Turiani

07.12.09

22

Mtibwa Sugar Estate Ltd.

Turiani

07.12.09

23

Morogoro Catchment Forestry Office

Morogoro

12.12.09

24

Zonal Irrigation and Technical Service Unit

Morogoro

16.12.09

25

Mvomero District Land Natural Resources and Environment Department

Dakawa

17.12.09

26

Morogoro Regional Administrative Secretary

Dakawa

17.12.09

27

Wami/Ruvu River Basin Office

Morogoro

21.12.09

28

Wami Mbilia Society

Morogoro

20.01.10

29

Tanzania Forestry Research Institute (TAFORI)

Morogoro

20.01.10

30

CARE International Tanzania

Dar es Salaam

21.01.10

31

Ministry of Agriculture, Food and Cooperatives

Dar es Salaam

25.01.10

32

Wami/Ruvu River Basin Office

Morogoro

08.02.10

33

Water User Association - Livestock Representative

Dakawa

13.02.10

34

Sokoine University of Agriculture

Morogoro

16.02.10
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35

CARE-WWF Equitable Payment for Watershed Services (EPWS)

Morogoro

19.02.10

36

Wami/Ruvu River Basin Office

Morogoro

23.02.10

Appendix A2: Social network survey for Tanzania
Survey for social network analysis
About the questionnaire
Please answer the following questions as a representative of your organization. I am not looking for your
personal opinion, but the view of the organizations that you represent.
For question with sign

please tick one of the options; and for sign

you may tick more than one option.

Please note - Terms of anonymity
All information you provide will be treated confidentially and no names will be reported or published.
The information you give me will be treated anonymously. However, I will refer to your organization’s
name and a rough indication from which position that this information was given, for example a high-level
employee of organization X explained so and so. When presenting the data, each organization will be
represented as a node in a network; no names will be reported.
Given these conditions of anonomousity and voluntarity, can we start the interview?
Name of organization:
………………………………………………………………………………………………………………………..
Abbreviation:

Id nr. of organization (N_):

……………………………………………………………………………

……………………………..

Locality name:

Date:

……………………………………………………………………………

…………………..…………………..

Name of respondent:
Last name: …………………...…………………………………………………………………………………….
First name: ………………………………………………………………………………………………………….
Gender: F
.

M

Present position in the organization?

………………………………………………………………………………………………………………………..
.

For how long have you been with the organization?

Since ……………………………………………………………………
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Perception of problems/challenges
.

So, tell me, from your organizations point of view, what are the main challenges with regards to water
resources management in the I. Mkindo catchment / II. Wami basin? Please describe them shortly for me.

.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….

Perception of solutions/opportunities
.

What, do you think, needs to change to improve the situation, i.e. better land and water
management?
Or
What is your organization doing to improve the situation, i.e. to improve the situation with regards to
better land and water management?
What is outside the scope/capacity or your organization?

.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………….
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I am interested in the organizations that affect the management of natural resources mainly land and water
resources in the I. Mkindo catchment / II. Wami basin. Please name what you regard as the three the most
influential organizations with regard to land and water management in this area.
Note. I am not interested in the formal hierarchies but the organizations that have the capacity to do something to
improve the situation or use their veto or blocking power to make things worse.
1. .………...………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
2. .………...………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
3. .…………...……………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
.……………………………………………………………………………….………………………………………
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Directions for relational questions
On the following page is a list of all the organizations that have been mentioned during a pre-study to
influence natural resources management in the Mkindo catchment, which is part of the Wami river basin.
With regards to natural resources management (especially land and water) mark those organizations that
your organization interacts with on a regular basis, when it comes to:
i)
ii)
iii)

Exchange of material resources,
Exchange of information and advice, and
Collaboration and coordination.

You may of course have more than one relation to an organization. If your organization does not have a
relationship with the organizations listed, leave the questionnaire blank.
If I have missed organizations in the list that you know influence water resources management in the
Mkindo catchement, please add the names of these organizations in the empty spaces at the of the list and
then mark them accordingly. This will make sure that I have not missed any important organizations in the
study.
Please turn to the next page and start filling in your organization’s relations to others.
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Description of interactions
Exchange of material resources [R1]
Among those organizations that you exchange material resources, could you please select the three most
important for your organization. What type of resources do your organization receive from this
organisation?
Exchange of information and advice [R2]
Let’s do the same for exchange of information and advice. Among those organizations that you exchange
information and advice, please select the three most important for your organization. What type of
information and advice your organizations exchange?
Collaboration and coordination between organizations [R3]
Let’s do the same for exchange of information and advice. Among those organizations that you regularly
collaborate with, please select the three most important for your organization. What type of collaboration
do your organization have with this organisation?
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
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.………...…………………………………………………………………….………………………………………
Description of interactions
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
.………...…………………………………………………………………….………………………………………
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Contact details and description of missing organizations
Can you please provide a name and the contact details of a person working within the organization?
Organization name: .………...…………………………………………….………………………………………
Contact person name: .………...………………………………………….………………………………………
Phone: ………...………………………………………………….………...………………………………………
Email: .………...…………………………………………………………….………………………………………
Organization name: .………...…………………………………………….………………………………………
Contact person name: .………...………………………………………….………………………………………
Phone: ………...………………………………………………….………...………………………………………
Email: .………...…………………………………………………………….………………………………………
Organization name: .………...…………………………………………….………………………………………
Contact person name: .………...………………………………………….………………………………………
Phone: ………...………………………………………………….………...………………………………………
Email: .………...…………………………………………………………….………………………………………
Organization name: .………...…………………………………………….………………………………………
Contact person name: .………...………………………………………….………………………………………
Phone: ………...………………………………………………….………...………………………………………
Email: .………...…………………………………………………………….………………………………………
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Drivers influencing eco-hydrological processes
In which of the following areas would you say that your organization is most active?
Water for society
Rainfed agriculture
Irrigated agriculture
Livestock pasture
Soil and water conservation
Domestic
Industry
Water for the environment
Forest
Grasslands
Parks and wildlife
Wetlands
Estuaries
Fisheries
Other (name this/these):
.…………………………………………………………………………………………………………
…………….
.…………………………………………………………………………………………………………
…………….
.…………………………………………………………………………………………………………
…………….
.…………………………………………………………………………………………………………
…………….
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Description of activities
Please select the three most important activities for your organization and explain in what way you influence
these activities.
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
.……………………………………………………………………………………………………………………….
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Details on agricultural water use
.
You say your organization is active in the area of agriculture. What technologies are used/promoted by your
organization for managing water for agriculture?
Surface water irrigation
Dams / reservoirs / tanks
Irrigation structures e.g. canals/furrows conveying
Bunded fields
Groundwater irrigation
Shallow wells
Pumps for deep wells
Rainwater harvesting
Dams / reservoirs
Spate irrigation
Ponds
Charco dams / lambo
Supplemental irrigation
Gravity flow
Pumps
Buckets
Field (soil and water) conservation practices
Conservation tillage
Mulching
Terracing
Contour ploughing
Contour bunds / stone bunds
Pitting
Ridges
Sunken beds
Drainage
Other (name this/these):
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
Do you provide these technologies or build capacity on how to use them?
□ Provide infrastructure / technologies

□ Provide training / capacity building
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.

Which scale is the main focus for the activities of your organization? You may tick more than one,
but please mark [with capital A] the one scale where your organization is most active.
International
National
River basin
Regional
District
Catchment
Ward
Village
Community or water user group

.

In which areas of the catchment are you regularly active? Mark these areas on the map. If you feel
that you are also doing relevant and regular activities on locations outside this map, please write
down these locations below:
[see map map 1 of Wami basin and map 2 of Mkindo catchment]

.

Are the activities of your organization primarily in the area of the water source (upstream) or in
the lower part of the catchment (downstream)?

□ Upstream
.

□ Downstream

□ N.A.

Type of organization
o
o
o

Governmental
Civil society
Private sector

o
o
o

Cooperative
Association
If other, please specify

Finance
.
How is your organization funded / how do you finance your activities?
□ Membership fees
□ Services provided
□ Private funds
.

□ Donations
□ Government
□ International funds

□ We do not have any costs and
need no funding.
□ Other:__________________

Do you have the necessary resources, to manage water resources adequately?
Yes

No

How do you mobilize the necessary/missing resources?
.……………………………………………………………………………………………………………
….…….
.……………………………………………………………………………………………………………
….…….
.……………………………………………………………………………………………………………
….…….

176

Appendix A: Tanzania case study

Information about resource
.
Does your organization have access to the kind of information that your organization need to carry out your
water related activities (e.g. quantity, quality, how it might change in the future etc.)?
□ Yes □ No
If no
On what issues do you think more information is needed?
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
Collaboration
.
How valuable is close collaboration with other organizations in solving water related problems?
Please mark a box between 1 and 5 with 1 indicating “a waste of time” to 5 indicating “very valuable”.
1□2□3□4□5□

Actors at the catchment scale
.
Water user associations are currently established at the catchment scale, to manage the allocation of water
resources and mediate in local disputes.
A. Do you think the WUA are the right approach to establish organizational structures at the local scales?
□ Yes

□ No

B. Why, why not? Problems and possibilities?
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
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.
Level of formalization
For i) water user groups, ii) farmers groups, and iii) community based organizations
A. Is your organization registered?

□ Yes

□ No

Where is your organization registered?
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
C. Do you have a constitution?

□ Yes

□ No

D. Do you have by-laws?

□ Yes

□ No

.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….

.

Does your organization have water use permits from the river basin office?

□ Yes

□ No

□ Yes

□ No

Water use and management
.

Does your organization have an official mandate to manage water resources?

Can you specify, if any, what policy, law, or organization provides you with the legal mandate to engage in these
activities?
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
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Outgoing questions
.

If I would like to know more about these things, which other person or organization would you recommend
that I speak to?
If I call these persons to arrange a meeting, could I tell them that you recommended them?

Organization name: .……………………………………………………………………………………….…….
Contact person name: .…………………………………………………………………………………….…….
Phone: .…………………………..………………………………………………………………………….…….
Email: .……………………………………………………………………………………………………….…….
Organization name: .……………………………………………………………………………………….…….
Contact person name: .…………………………………………………………………………………….…….
Phone: .…………………………..………………………………………………………………………….…….
Email: .……………………………………………………………………………………………………….…….
Organization name: .……………………………………………………………………………………….…….
Contact person name: .…………………………………………………………………………………….…….
Phone: .…………………………..………………………………………………………………………….…….
Email: .……………………………………………………………………………………………………….…….

.

How can I contact you again if I have follow up questions and/or to validate some of my findings?

Name:
.…………………………………………………………………………………………………...….…
E-mail:
.……………………………………………..……………………………………………………….…
Phone:
.………………………………………………..…………………………………………………….…
.

These were my questions to you. Is there any important issue that you think I have missed? Is there
anything else or more that you would like to add or is it anything you would like to ask me before we finish
the interview?
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….
.……………………………………………………………………………………………………………….…….

Many thanks for your participation!
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Appendix A3: Organisations surveyed in Tanzania

No.

Organisation

1

Agricultural council of Tanzania

2

Care international

3

Chalinze water treatment and supply

4

Chollima (Dakawa) Agro-Scientific Research Centre

5

Dakawa Village Natural Resources Committee

6

Dakawa Paradiso Farmers Association

7

Dakawa Village Chairperson

8

Dakawa Village Excecutive Officer

9

Dakawa Village Land Council Committee

10

Dakawa Village Water Committee

11

Dakawa Water Users Association

12

Division of the Environment

13

Dizungu Sugar Estate

14

Eastern Arc Mountain Conservation Endowment Fund

15

Food and Agricultural Organization

16

Hembeti Ward Excecutive Officer

17

Kambala Pastoralist Cooperative (Ilaramatak Kambala)

18

Kambala Village Chairperson

19

Kambala Village Excecutive Officer

20

Kambala Village Land Council Committee

21

Kambala Village Natural Resources and Environment Committee

22

Kambala Village Water Committee

23

Mbogo Village Chairperson

24

Mbogo Village Excecutive Officer

25

Mbogo Village Land Committee

26

Mbogo Village Natural Resouces and Environment Committee

27

Mbogo Village Water Committee

28

Ministry of Agriculture, Food and Cooperatives

29

Ministry of Community Development, Gender and Children

30

Ministry of Livestock Development and Fisheries

31

Ministry of Natural Resources and Tourism

32

Ministry of Water and Irrigation

33

Mitandao ya Jamii ya Usimamizi wa Misitu Tanzania

34

Mkindo Farmers Training Centre

35

Mkindo Irrigators Association

36

Mkindo Village Chairperson

37

Mkindo Village Committee of Environment and Forest Protection
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38

Mkindo Village Excecutive Officer

39

Mkindo Village Land Committee

40

Mkindo Village Water Committee

41

Morogoro Catchment Forestry Office

42

Morogoro Regional Administrative Secretary

43

Morogoro Regional Agricultural - Livestock Advisor

44

Mtandao Wa Vikundi Vya Wakulima Tanzania

45

Mtibwa Forest Plantation

46

Mtibwa Outgrowers Association

47

Mtibwa Sugar Estate Ltd.

48

Mvomero District Agricultural Livestock Development Office

49

Mvomero District Council

50

Mvomero District Executive Director

51

Mvomero District Land Natural Resources and Environment Department

52

Mvomero District Water Department

53

Mvomero Ward Excecutive Officer

54

National Agroforestry Steering Committee

55

National Environmental Management Council

56

Netherlands Development Organization

57

Participatory Environmental Management Programme

58

Regional Administration and Local Goverment Authority

59

Sokoine University of Agriculture

60

Sungaji Ward Executive Officer

61

Tanzania Association of Foresters

62

Tanzania Forestry Conservation Group

63

Tanzania Forestry Research Institute

64

Tanzania Social Action Security Fund

65

Tanzanian Agricultural Society

66

Tanzanian Meteorological Agency

67

Wami-Mbiki Society

68

Wami/Ruvu Basin Water Board

69

Wami/Ruvu Basin Water Office

70

Zonal Irrigation and Technical Service Unite
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Appendix B: Ethiopia case study
Appendix B1: Organisations interviewed in Ethiopia

No.

Organisation

Location

Date

1

Addis Ababa

07.08.12

Addis Ababa

07.08.12

3

International Livestock Research Institute
Research-inspired Policy and Practice Learning in Ethiopia and the Nile
Region (RiPPLE)
African Climate Policy Centre (ACPC)

Addis Ababa

08.08.12

4

Independent Consultant

Addis Ababa

11.08.12

5

Bahir Dar

13.08.12

Bahir Dar

13.08.12

7

Amhara Agriculture and Rural Development Bureau
Tana and Beles Integrated Water Resources Development Project
(TBIWRDP)
Amhara Water Resources Development Bureau

Bahir Dar

13.08.12

8

Wereta Agricultural Development Office

Wereta

14.08.12

9

Wereta Water Resources Development Office

Wereta

14.08.12

10

Addis Ababa Institute of Technology

Addis Ababa

20.08.12

11

Organization for Rehabilitation and Development in Amhara (ORDA)

Addis Ababa

21.08.12

12

International Water Management Institute

Addis Ababa

03.09.12

13

Ministry of Water and Energy - Head of Policy Planning

Addis Ababa

05.09.12

14

Addis Ababa

05.09.12

Addis Ababa

05.09.12

Addis Ababa

06.09.12

17

Ministry of Water and Energy - Irrigation and Drainage Directorate
Ministry of Water and Energy - Hydrology and Water Quality
Directorate
Ministry of Agriculture and Rural Development - Natural Resource
Directorate
Agricultural Transformation Agency

Addis Ababa

06.09.12

18

Food Security Coordination Directorate

Addis Ababa

06.09.12

19

Ministry of Water and Energy - Alternative Energy Directorate

Addis Ababa

07.09.12

20

Environmental Protection Agency (EPA)

Addis Ababa

07.09.12

21

Institute of Biodiversity Conservation

Addis Ababa

05.11.12

22

Ministry of Water and Energy - Irrigation and Drainage Directorate

Addis Ababa

05.11.12

23

Ethiopian Electric Power Cooperation

Addis Ababa

06.11.12

24

Abay River Basin Authority

Bahir Dar

07.11.12

25

Amhara Finance and Economic Development Bureau

Bahir Dar

08.11.12

26

Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ)

Bahir Dar

09.11.12

27

Netherlands Development Organisation (SNV)

Bahir Dar

09.11.12

28

World Bank

Addis Ababa

11.11.12

29

Agricultural Transformation Agency

Addis Ababa

12.11.12

30

Ethiopian Sugar Corporation

Addis Ababa

12.11.12

31

Forum for Social Studies

Addis Ababa

12.11.12

32

International Livestock Research Institute

Addis Ababa

13.11.12

33

International Water Management Institute

Addis Ababa

13.11.12

2

6

15
16
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34

International Water Management Institute

Addis Ababa

04.11.13

35

CARE Ethiopia

Bahir Dar

10.11.13

36

Amhara Agriculture and Rural Development Bureau

Bahir Dar

11.11.13

37

Environmental Protection, Land Administration and Use Authority

Bahir Dar

11.11.13

38

Amhara Mineral and Energy Resources Development Agency

Bahir Dar

12.11.13

39

Abay River Basin Authority

Bahir Dar

12.11.13

40

Nature And Biodiversity Conservation Union (NABU)

Bahir Dar

12.11.13

41

Bahir Dar

13.11.13

Addis Ababa

18.11.13

43

Amhara Water Resources Development Bureau
Ministry of Water and Energy (MoWE) - Basin Administration
Directorate
Bahir Dar University

Bahir Dar

10.12.13

44

Beles Sub-Basin Organization

Bahir Dar

11.12.13

45

Amhara Regional Agricultural Research Institute (ARARI)

Bahir Dar

11.12.13

46

Bahir Dar University
Ministry of Water and Energy (MoWE) - Basin Administration
Directorate

Bahir Dar

13.12.13

Addis Ababa

16.12.13

42

47
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Appendix B2: Social network survey for Ethiopia

Social network survey
Introduction – about the study
This research project is being conducted by the Stockholm Environment Institute (SEI) in close
collaboration with Bahir Dar University and the Ministry of Water and Energy.
The study is about the linkages between water, agriculture, energy and the environment in the
Lake Tana and Upper Beles Basin.
The objective is to identify those stakeholders/organizations involved in the planning,
implementation and management of water, agriculture and energy developments in the study area.
In a pre-study we have identified the (ORG NAME) as one of the potentially relevant stakeholders
in this context and therefore, we would like to ask you as a representative of (ORG NAME) some
questions about (ORG NAME).
We would like to know what (ORG NAME) does, and with whom you work on these issues.
By mapping out the interactions between the various organizations, we hope to gain a better
understanding about how to improve the access to and security of water, food and energy in the
study area.

Instructions – about the interview/questionnaire
Please answer the following questions as a representative of your organization. I am not looking
for your personal opinion, but the view and position of (ORG NAME). If your organization is
part of a bigger organization, please answer the questions as a representative of that specific subunit.
Since interviews are being carried out with many organizations, we will follow an interview guide
to make sure we cover all the questions.

Terms of anonymity – please note
We value your participation in this study. Please note that there are no right or wrong answers and that
your responses will be kept confidential. No personal names will be reported or published. However, I
will refer to your organization’s name and a rough indication from which position that this information
was given, for example a high-level employee of organization X explained so and so.

Given these conditions of anonymity, can we start the interview?
Note: Wording in [ ] brackets is explanatory text aimed at the interviewer to highlight specific
aspects of the survey. It is thought for internal use.
Note: Questions/boxes that are highlighted in grey should be filled out by the interviewer
before the interview starts. This will reduce interview time and avoid asking respondents trivial
questions. However, the interviewer must ensure that all information is correct, e.g. validation
trough third parties or short questions to the respondent.
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Social network survey

Organization ID (please leave blank):

Organization
1. Name of organization (core actor):
2. If the above actor is part of a bigger organization specify:
The above organizational actor is part of:
Name of main organization:

3. Abbreviation of organization:

Interviewer
4. Name (first name):
5. Fathers name (last name):

6. Grandfathers name (middle name):

7. Date:
8. Time:
9. Location:
9.1.

Office of organization
if other location, please
specify.………………………….….……
10. GPS coordinates
10.1.

Latitude:

Respondent
11. Name (first name):
12. Fathers name (last name):
13. Grandfathers name (middle name):
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Longitude:
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14. Phone:
15. E-mail:

Respondent position
16. What is your position within [ORG NAME]:
17. How long have you been with (ORG NAME)?
For…………………………………….……years

Introduction to the study area
(Familiarize respondent with the study area using the maps)
18. Organizations ‘sphere of influence’
Please indicate on the map in which area(s) your organization is regularly active.
We would like to know about the spatial scale/area in which the organization has activities or
programs.
(Note: If organization is active in multiple areas, ask respondent to rank areas according to the
level of engagement. Write numbers for ranking next to boxes in the map.)

19. Up-/downstream position
In which part of the study area is [ORG NAME] primarily active? (Tick only one])
19.1.
Upstream (Lake Tana watershed, Ribb watershed, Fogera, Farta, Libo
Kemkem)
19.2.

Midsection (Lake Tana)

19.3.

Downstream (Beles watershed, North and South Achefer, Dangela)

19.4.
Higher scales encompassing various of the above (e.g. Abay watershed,
Amhara)
19.5.

Other, please specify
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20. Focal scale
At what level does (ORG NAME) primarily try to influence processes, i.e. what is the focal
scale of the activities of your organization?
(If more then one, rank according to priority)
Focal scale

Ranking

20.1.

National level/issues

20.2.

Regional level/issues

20.3.

Local level/issues

21. Organizational activities
Please indicate how much effort (in terms of time, money, and other resources) your
organization devotes to each type of activity, using the six response categories.
Very
much

Much

Moderate

Little

Very little

None

Organizational activities
21.1
21.2
21.3

Domestic water supply
0
Small scale irrigation (less then 200 ha) 0
Large scale irrigation (more then 200 0
ha)
0
Hydropower
0
Household energy (cooking)
0
Household
energy
(electrification 0
lighting)

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

21.7
21.8
21.9

Watershed management
Soil and water conservation
Land use planning

0
0
0

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

21.10
21.11
21.12
21.13
21.14

Rainfed agriculture
Crop production
Livestock
Fisheries
Agroforestry

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

21.15
21.16
21.17

Forestry
Environmental conservation
Wetland protection

0
0
0

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

21.18

Other, please specify

0

1

2

3

4

5

21.4
21.5
21.6
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22. Organizational priority
Q: What is (ORG NAME) main priority of action?
(Tick those issues your organization is primarily concerned with. If multiple, rank according
to priority)
Action/policy arena
22.1.

Water

22.2.

Food

22.3.

Energy

22.4.

Environmental

Rankin
g

23. Organizations perceived as influential
We want to identify the organizations that are most influential for the way in which water is
managed for multiple uses in agriculture, energy and the environment in the study area.
Influence can mean the ability to priorities and select development issues; activate relevant
resources (e.g. knowledge or funding) or the ability to influence actors to act in a certain
way.
Please name what you regard as the three most influential organizations in the study
area.
(Please rank the three organizations according to their influence and then state if the
influence is mainly positive or negative.)
Name of organization

Ranking

23.1.

23.2.

23.3.
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24. Organizational stance - framing or perception of issues
We have compiled a number of statements that aim to capture alternative
perceptions/opinions/views about developments taking place in the study area. They are stated in
a one-sided manner to allow agreement or disagreement. Please tell me the position that best
reflects the level of agreement/disagreement of (ORG NAME)’s with the issue stated.
If you feel there is no specific or implied position of your organizations on one of the issues you
can state neutral, meaning your organization does ‘neither agree nor disagree’. If the topic/issue
is unknown to you and your organization please tick ‘not known/no response’. Note: [the choice
‘not known/no response’ should also be ticked in cases when the respondent does not know or
does not respond]
Strongly disagree

Disagree

Neutral

Agree

Strongly agree

Not know / no
response

24.1

Degradation of the environment is a major threat to long term
development in the area

0

1

2

3

4

5

24.2

Upstream watersheds need to be protected to secure downstream
development options/hydropower production

0

1

2

3

4

5

24.3

There is a lack of coordination between water, agriculture and energy
developments in the area

0

1

2

3

4

5

24.4

There limited communication/ coordination between line Ministries
(e.g. Water, Agriculture etc.) working at local, regional and federal
levels

0

1

2

3

4

5

24.5

Upstream/downstream linkages are not taken into account adequately

0

1

2

3

4

5

24.6

A radical transformation of farming systems is required to increase
food security and feed a growing population

0

1

2

3

4

5

24.7

Natural resource projects via mass mobilisation (soil and water
conservation, terracing etc.) are necessary (to prevent calamity)

0

1

2

3

4

5

24.8

The local peoples/community perspective is often ignored in
development planning and decision making

0

1

2

3

4

5

24.9

There is a lack of local level capacity (below Woreda level) in terms
of skills and knowledge, funding to implement national policies

0

1

2

3

4

5

24.10

Energy developments priorities large scale hydropower over local
needs of energy for cooking fuel, and electricity

0

1

2

3

4

5

24.11

There is too much demand for natural resources in the area; people
need to find alternative livelihoods

0

1

2

3

4

5

24.12

We need to develop new strategies of managing land ownership and
exchange in order to improve natural resource husbandry

0

1

2

3

4

5

24.13

Energy is a complex problem in the highlands and needs a balance of
available types of fuel – electricity is not a solution to energy needs

0

1

2

3

4

5

24.14

There is a vibrant economy, but there are still major barriers to
investment at a local level, including the low levels of available
credit.

0

1

2

3

4

5

How much do you agree or disagree with the following statements?
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24.15

Energy security cannot be separated from other related resources, e.g.
land, water, agriculture

0

1

2

3

4

5

RELATIONAL DATA

Instructions for relational questions
All the following questions are about the relations of your organization to other organizations.
The questions are generally simple and straightforward. Does your organization have a
relationship or not? If a relationship exists, please indicate if it is concerning water,
agriculture, energy or environmental issues.
As the total number of possible relations is quite substantial, please try to proceed efficiently
through the questionnaire. Please try to give your answers on behalf of relationships of your
organization with other organizations and not your personal relations.
If we have missed organizations in the list, please tell me the names of these organizations when
we get to the end of the list and let me know if your organization interacts with them and on what
issues. This will make sure that we have not missed any important organizations in the study.
Did you understand the exercise, or do you have any questions before we start? If any questions
arise, please do not hesitate to ask.
With which of the following organizations does your organization regularly collaborate
or coordinate activities?
Relationships can be concerning collaboration or coordination one or more of the
following ‘Nexus’ related issues:
•
•
•
•

Water
Agriculture
Energy
Environment

We want to identify how your organization is linked to other organizations, both formally and
informally. With ‘linked’ we mean reoccurring (formally or informally) institutionalized
relationships that shape governance processes and outcomes.
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Missing organizations - contact details and description
If there is an organization missing on our list. Can you please provide a name and the contact
details of a person working within the organization?
Missing organizations
Organization name:
Contact person name:
Phone:
Email:
Description:

Organization name:
Contact person name:
Phone:
Email:
Description:

Organization name:
Contact person name:
Phone:
Email:
Description:
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25. Reflections on possible changes in relationships
How would existing relationships need to change to improve the coordination and
collaboration of the various stakeholders involved in the management of natural resources in
the case study area?
What are the gaps and how could they be overcome, i.e. networking strategies?
(Please name the three most important and rank the changes. Highest priority with a 1, second
highest priority with a 2, and the third priority with a 3.)
Changes in relationships

Ranking

25.1.

25.2.

25.3.

26. Key challenges
What are the three key challenges for improving the situation with regards to water, food,
energy and the environment in the study area?
(Please name the three most important and rank the challenges. Highest priority with a 1,
second highest priority with a 2, and the third priority with a 3.)
Key challenges

Ranking

26.1.

26.2.

26.3.
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27. Interventions for changes
If your organization (ORG NAME) had the necessary resources and power, what three
concrete interventions would your organization recommend to improve the situation with
regards to water, food, energy and the environment in the study area?
(Please name the three most important changes necessary and rank them. Highest priority
with a 1, second highest priority with a 2, and the third priority with a 3.)
Opportunities for change

Ranking

27.1.

27.2.

27.3.

28. Outgoing question
These were my questions to you. Is there any important issue that you think I have missed?
Is there anything else or more that you would like to add or is it anything you would like to
ask me before we finish the interview?

Many thanks for your participation!
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Specification of additional information describing the identified and interviewed
organizations
A. How would you characterize the nature of the relationships of the organization to other
organization, e.g. providing technical advice, having joint projects etc.?

B. What are the organizations goals and/or objectives, i.e. what does the organization want to
achieve (with regards to the Energy-Water-Food Nexus)?

C. On what part of the Energy-Water-Food Nexus is the management of the organizations mainly
focused?

D. On what issues (if any) does the organization have jurisdictional powers, e.g. the official power
to make legally binding decisions and judgments, e.g. the allocation of water or land titles in a
specific area?

E. Are you aware of any key references e.g. policies, laws, regulations, reports etc. that provide
further information about the organization official role in the Nexus? Especially relevant are those
that provide an official mandate/jurisdiction to the organization.
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Appendix B3: Organisations surveyed in Ethiopia

No.

Organisation
Ministry of Agriculture and Rural Development (MoARD)

1

MoARD Extension Directorate

2

MoARD Land Use and Administartion Directorate

3

MoARD Natural Resource Directorate

4

Food Security Coordination Directorate
Ministry of Water and Energy (MoWE)

5

MoWE Irrigation and Drainage Directorate

6

MoWE Basin Administration Directorate/Boundary and trans boundary rivers affairs directorate

7

MoWE Hydrology and Water Quality Directorate

8

MoWE Alternative Energy Directorate

9

Ethiopian Meteorological Agency

10

Environmental Protection Authority

11

Ministry of Finance and Economic Development

12

Agricultural Transformation Agency

13

Institute of Biodiversity Conservation

14

Amhara Agriculture and Rural Development Bureau

15

Amhara Water Resources Development Bureau

16

Amhara Bureau of Culture, Tourism and Parks Development

17

Amhara Cooperatives Promotion Agency

18

Amhara Finance and Economic Development Bureau

19

Amhara Food Security Coordination and Disaster Prevention Office

20

Amhara Mineral and Energy Resources Development Agency

21

Environmental Protection, Land Administration and Use Authority

22

South Gonder Agriculture Office

23

South Gonder Water Resources Development Office

24

South Gonder Environmental Protection and Land Administration and Utilization Office

25

South Gonder Finance and Economic Development Office

26

West Gojam Agriculture Office

27

West Gojam Water Resources Development Office

28

West Gojam Environmental Protection and Land Administration and Utilization Office

29

West Gojam Finance and Economic Development Office

30

Agew-Awi Agriculture Office

31

Agew-Awi Water Resources Development Office

32

Agew-Awi Environmental Protection and Land Administration and Utilization Office

33

Agew-Awi Finance and Economic Development Office

34

Libo Kemkem Agricultural Development Office

35

Libo Kemkem Water Resources Development Office
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36

Libo Kemkem Environmental Protection and Land Administration and Utilization Office

37

Libo Kemkem Finance and Economics Development Office

38

Farta Agricultural Development Office

39

Farta Water Resources Development Office

40

Farta Environmental Protection and Land Administration and Utilization Office

41

Farta Finance and Economics Development Office

42

Fogera Agricultural Development Office

43

Fogera Water Resources Development Office

44

Fogera Environmental Protection and Land Administration and Utilization Office

45

Fogera Finance and Economics Development Office

46

North Achefer Agricultural Development Office

47

North Achefer Water Resources Development Office

48

North Achefer Environmental Protection and Land Administration and Utilization Office

49

North Achefer Finance and Economics Development Office

50

South Achefer Agricultural Development Office

51

South Achefer Water Resources Development Office

52

South Achefer Environmental Protection and Land Administration and Utilization Office

53

south Achefer Finance & Economic Development office

54

Dangla Agricultural Development Office

55

Dangla Water Resources Development Office

56

Dangla Environmental Protection and Land Administration and Utilization Office

57

Dangla Finance and Economics Development Office

58

CARE Ethiopia

59

Ethio Wetlands and Natural Resources Association

60

Foundation of Netherlands Volunteers (Stichting Nederlandse Vrijwilligers)

61

Mennonite Economic Development Association

62

Nature and Biodiversity Conservation Union

63

World Vision Ethiopia

64

Addis Ababa University

65

Bahir Dar University

66

Ethiopian Institute of Agricultural Research

67

Amhara Regional Agricultural Research Institute

68

International Water Management Institute

69

Stockholm Environment Institute

70

Amhara Water Works Construction Enterprise

71

Amhara Water Works Design and Supervision Enterprise

72

Ethiopian Electric Power Cooperation

73

Ethiopian Sugar Corporation

74

Deutsche Gesellschaft für Internationale Zusammenarbeit

75

Swedish International Development Cooperation Agency
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76

World Bank

77

Amhara Energy Coordination Office

78

Organization for Rehabilitation and Development in Amhara

79

Amhara Forestry Enterprise

80

Abay River Basin Authority

81

Tana Sub-Basin Office

82

Beles Sub-Basin Organization

83

Tana Beles Integrated Water Resources Development Project

84

Tana Beles Integrated Watershed Development Project

85

Ethiopian Metorologica Agency BRD directorate
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Appendix B4: Organisations participating in the Net-Map focus group discussions
No.

Organisation

1

Abay Basin Authority

2

Amhara Regional Agricultural Research Institute

3

Bahir Dar University

4

Bureau of Agriculture and Rural Development

5

Bureau of Water Resources Development

6

Environmental Protection, Land Administration and Use Authority

7

GIZ Energy Coordination Office

8

MetaMeta

9

Mines and Energy Agency

10

Nature and Biodiversity Conservation Union

11

Research-inspired Policy and Practice Learning in Ethiopia and the Nile region

12

Stockholm Environment Institute

13

Tana Beles Integrated Water Resources Development Project

14

Tana sub-Basin Organisation
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