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Chapter 1: Introduction  
 

1.1 Policies, Practices and Impacts of Irrigated Agriculture 

Irrigated agriculture constitutes a key policy intervention in both developed and developing 
countries, as it is strongly associated with food security, poverty reduction and economic 
growth1 (Hall, 1999; Rosegrant et al., 2009). Since the 1950s, governments, donors and 
international development banks invested to expand irrigated agriculture, particularly in the 
developing world (Molden, 2007). Large-scale irrigation systems with dams and irrigation 
networks were built to extend irrigated agriculture, which is expected to bring much higher 
yields and income compared to rainfed agriculture. Especially in arid and semi-arid climate 
zones, where precipitation is insufficient for crop cultivation, the size of irrigated areas 
dramatically expanded. The total area equipped for irrigation increased from 167.9 million 
hectares in 1970 to 300.9 million hectares in 2009, and irrigated agriculture is practiced on 20 
per cent of total cultivated land, constituting 70 per cent of freshwater withdrawals (FAO, 
2010).  

Considering the significant share of irrigated agriculture in global water and land use and its 
vital dependency on water and land resources, environmental sustainability is an indispensable 
ingredient of sustainable irrigated agriculture practices. Despite its social and economic 
promises, irrigated agriculture often brings about an undesired environmental change, since it 
requires alterations to aquatic and terrestrial ecosystems. These alterations often lead to 
negative environmental impacts such as the overexploitation, pollution and degradation of 
water and soil resources. However, these impacts remain as uncompensated problems and 
threaten the environmental sustainability of irrigated agriculture (van Schilfgaarde, 1994; 
Hillel, 2000; Pimentel et al., 2004; Falkenmark and Galaz, 2007; Molden, 2007; Vlek et al., 
2008).  

Particularly in arid and semi-arid areas with low precipitation and high evapotranspiration 
levels, the coupled problems of waterlogging and soil salinisation constitute a significant 
negative environmental impact of irrigated agriculture on water and soil resources (Umali, 
1993; Dougherty and Hall, 1995; Postel, 1999; Hillel, 2000). Waterlogging occurs when the 
excessive application of irrigation water or insufficient drainage raises the watertable level and 
saturates the soil (Vlek et al., 2008). If the watertable rises to a level that it reaches the crop 
roots, it can kill the crops. Soil salinisation results from salt accumulation in the soil directly 
from the salt in the irrigation water or indirectly through the waterlogging process. When the 

                                                 
1  In this thesis, irrigated agriculture refers mainly to irrigation and drainage as well as other 

associated agricultural activities (Hall, 1999). Irrigation is defined as “the supply of water to 
agricultural crops by artificial means, designed to permit farming in arid regions and to off-set 
drought in semi-arid regions” (Hillel, 2000:1),  whereas drainage is defined as “the outflow or 
artificial removal of excess water from within the soil, generally by lowering the watertable or by 
preventing its rise” (Hillel, 2000:32) 
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soil is waterlogged, the water also rises to soil surface and carries salt to soil surface by 
capillary action. Under arid and semi-arid conditions, this water evaporates from the soil 
surface. This increases the salt content of the soil, leading to soil salinisation and decreasing 
the fertility of soil. 

A well-maintained drainage infrastructure is vital particularly for large-scale irrigation systems 
in arid and semi-arid areas that are prone to waterlogging and soil salinisation (Scheumann 
and Freisem, 2002; Abdel-Dayam et al., 2005). If artificial drainage is not provided in the 
areas where natural drainage is insufficient, sustaining irrigated agriculture will become 
impossible due the progressive spreading of soil salinisation (Hillel, 2000). In such areas, 
investing in drainage is as important as investing in irrigation. Thus, alleviating the 
waterlogging and soil salinity problems in semi-arid and arid areas requires integrated 
approaches to irrigated agriculture that both incorporate economic, social and environmental 
objectives, and consider drainage requirements in the planning and management of irrigation 
systems (Umali, 1993).  

Waterlogging and soil salinisation are also attributed to human-induced factors that are 
associated with irrigation practices and the management and governance of water and land 
resources. Regarding irrigation practices, farmers’ excessive water use in irrigation is a major 
cause of waterlogging and soil salinisation (Hillel, 2000). Factors that are related to 
management and governance include monitoring and sanctioning mechanisms as well as 
communication and coordination among actors (Umali, 1993; Wichelns, 1999; Wichelns and 
Oster, 2006; Ritzema et al., 2008). Policy options that are relevant to alleviate waterlogging 
and soil salinisation are environmental protection measures and agricultural subsidies for 
water, agricultural inputs and water-saving methods (Hillel, 2000).  

Farmers play a key role in the sustainability of irrigated agriculture, since they are the major 
users of water and soil resources and the target groups of policies. In many countries, they also 
establish collective groups or organisations and participate in irrigation management2. The 
actions and decisions of both individual farmers and their collective organisations are 
important (Small and Svendsen, 1990). Farmers’ decision-making processes on water and soil 
use and participation processes in irrigation management are influenced by a global agrarian 
change driven by the liberalization, expansion and intensification of agriculture, and they have 
implications on environmental sustainability.  

The changes in the policies and practices of irrigated agriculture should be understood as part 
of a global agrarian change that has been experienced since the 1950s. Agrarian change 
involves radical changes in the policies and class relations in agricultural and rural 
development sectors as well as the exposition of farmers to free market conditions (Ellis and 
Biggs, 2001; Bernstein, 2010). Between 1950s and 1970s, developmentalism was the 
prevailing paradigm, which implied the pursuit of state-driven development through land 
reforms and integrated rural development programmes, which included substantial irrigation  

                                                 
2  Irrigation management includes the operation and maintenance of irrigation systems (irrigation 

canals, groundwater wells, drainage canals), the distribution of irrigation water to farmers and the 
accrual and collection of water fees, if any. 
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investments in many countries. Developmentalism also entailed deepening commodity 
relations for the integration of farmers into markets through credit schemes for expenses and 
capital investments, subsidies on inputs such as seeds and fertilisers, facilitated marketing 
through cooperatives and para-statal agricultural agencies, and floor prices for key crops. 
Starting from 1970s, neoliberal globalization came into play. Its relevance for agriculture was 
the end of developmentalism in many countries through the adoption of trade liberalization, 
privatization and ‘rolling back the state’ as an agricultural policy (Akram-Lodhi and Kay, 
2010; Bernstein, 2010). This implied reduced levels of state investment, direction and control, 
as indicated by the reduced or removed agricultural subsidies and the increased involvement of 
non-state (both private and non-governmental) actors in the governance mechanisms. Along 
with the global spread of neoliberal ideas, many countries, including both developing and 
developed ones, continue to implement agricultural protection policies too (Thies and Porche, 
2007; Swinnen, 2010). The protectionist agricultural policies seem to contradict the free-
market rules by creating economic distortions in favour of farmers, whereas they are also 
justified by the political legitimization efforts of governments and for protecting the farmers 
from price fluctuations and reducing their vulnerability to natural and economic shocks. In 
addition to the changes in agricultural policies, the shift from developmentalism to 
neoliberalism in agriculture is seen as “a class compromise between capital and labour” 
(Harvey, 2005:10), which is indicated by the changes in the power balance between the 
working class and capital at the local, national and global levels (Harman, 2007). 

While practicing irrigated agriculture, farmers make many decisions about the type of crops to 
cultivate; the methods to sow, irrigate and harvest the crops; and the agrochemicals to apply 
on water, soil and crops. This thesis focuses on two key decisions: 1) crop type and 2) on-farm 
irrigation method. Selection of the crop type is a key decision since, according to the type of 
the selected crop, the farmers make additional decisions to obtain the necessary agricultural 
inputs. Farmers can choose to grow the crops that are marketed easily or promoted by 
agricultural policies. Alternatively, they can cultivate ‘alternative’ crops by taking the risk of 
finding a market for their produce and by giving up the crop-specific governmental subsidies. 
Crop selection also has an environmental dimension, since different crops have different 
irrigation water requirements. By choosing a water-demanding crop under arid or semi-arid 
climate conditions, the farmers can increase the risk of impacts such as excessive water use 
and soil salinisation. Selection of the on-farm irrigation method is also a key decision as it 
determines how, when and how much the farmers withdraw the water and irrigate the crops. 
Similar to crop type, the selection of irrigation method also has economic and environmental 
dimensions. The farmers can decide to apply low-cost flood irrigation; to prepare furrows with 
additional effort; or to invest in drip or sprinkle irrigation, which fundamentally change the 
irrigated agriculture practice, by increasing water use efficiency and, in principle, preventing 
waterlogging and soil salinity (Postel, 1999).  

With regard to farmers’ participation in irrigation management, reforms in many countries 
often led to increased involvement of farmers (Meinzen-Dick, 1997; World Bank, 2007). 
Based on the changes in the ownership and management of irrigation systems, the irrigation 
reforms in different countries take several forms such as decentralisation, privatisation, 
irrigation management transfer (IMT) and participatory irrigation management (PIM) (Garces-
Restrepo et al., 2007). Within the context of PIM programmes, farmers and/or their 
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representatives establish water user organisations (WUOs) that serve as collective entities for 
irrigation management3. These programmes aim to reach one or more of the several expected 
benefits, which include among others, improving the conditions of irrigation systems, 
increasing the rate of irrigation fee collection and ensuring continuous operation and 
maintenance.  

PIM enables the participation of individual farmers and their organisations in the decisions 
related to irrigation management. However, the major motivation to implement PIM has not 
always been involving the farmers in management decisions, but rather decreasing the burden 
of irrigation management on public water agencies (Vermillion, 1997). This implies that the 
establishment of WUOs can be a part of efforts to transfer the administrative and economic 
burden due to the operation and maintenance of irrigation infrastructure. Nevertheless, as it is 
the case for all types of participatory natural resource management, PIM is expected to 
empower the farmers and their organisations towards sustainable use of resources (Yonariza, 
2003). Accordingly, the widespread implementation of PIM, especially in developing 
countries, has been a part of development assistance or privatization programmes that aimed to 
reform irrigation management (Svendsen and Meinzen-Dick, 1997; Vermillion, 1997). 

1.2 Research Puzzle: Multiplicities in Natural Resource Governance  

The negative environmental impact of irrigated agriculture constitutes a typical governance 
problem that involves a complex web of interdependent factors. It threatens the sustainability 
of water and land resources and persists in many countries, where various actors in political 
and societal spheres struggle to identify the underlying causes and to find long-lasting 
solutions. This problem, however, cannot be fully understood, explained nor be solved from a 
technical point of view focusing on the improvement of physical infrastructure and irrigation 
techniques (Umali, 1993), or through economic measures that rely on ‘putting the prices right’ 
to prevent the excessive use of irrigation water (Molle, 2009b). Since irrigated agriculture is a 
key policy intervention for socio-economic development, and thus a major user of water and 
land resources, the social and political factors are equally, if not more, relevant. However, the 
way that these multi-dimensional factors influence the sustainability of water and land 
resources differs from one locality to another. 

The context, which refers to the social, cultural, ecological, economic and political conditions 
and circumstances specific to a locality, is acknowledged among the factors that affect 
sustainable natural resource governance. Ostrom et al. (2007) warn us against panaceas,   
which prescribe universal solutions to the policy and governance problems of natural 
resources. These panaceas often fail in practice due to a lack of contextualizing the problem at 
hand. For the specific case of sustainable water management, the role of contextual factors is 
also acknowledged (Meinzen-Dick, 2007; Molle, 2008; Ingram, 2011; de Boer et al., 2013). 

                                                 
3  Depending on the legislative, social and cultural settings in a country and the type of the irrigation 

reform implemented, WUOs can have different responsibilities regarding irrigation management as 
well as different titles such as water user associations, farmer unions, irrigation associations or 
irrigation cooperatives. 
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Contextual factors play a role in the practices and policies of irrigated agriculture too. For 
instance, the unstable economic conditions in a country can significantly influence the way 
that irrigated agriculture is practiced and managed, and the degree to which water and land 
sustainability is threatened.  

Understanding the role of contextual factors is particularly relevant regarding the 
implementation and evaluation of PIM, since PIM is often seen as a panacea against the state-
managed irrigation systems (Meinzen-Dick, 2007). These programmes are implemented in 
many countries with a wide variety of at social, cultural, ecological, economic and political 
contexts. When evaluating the effectiveness of PIM programmes, however, the focus is mainly 
on technical and financial performance (Vermillion, 1997). Ample evidence shows that PIM 
contributes to the sustainability of irrigation infrastructure and to the capacity building of 
individual farmers and WUOs (FAO, 2004; Groenfeldt and Svendsen, 2000). From a 
contextual perspective, factors such as social relations and the status of water and land 
resources are also influential. The empowerment of farmers and building ownership about 
water sustainability are acknowledged as relevant social aspects. However, the relationship 
between the social, political and institutional aspects of PIM and the sustainability of water 
and soil resources is not theoretically founded. Therefore, it is essential to incorporate the 
contextual factors into the evaluation of PIM. 

The roles of social, institutional and political factors are embedded in the concept of 
‘governance’, which is defined in this thesis as “the sectoral, scalar and institutional 
configuration of decision-making processes through the interaction of actors” (Rhodes, 1996; 
Bressers and Kuks, 2003; Reed and Bruyneel, 2010). A governance perspective is adopted to 
understanding and explaining the negative environmental impact of irrigated agriculture to 
examine the ‘multiplicities’ of governance that are referred to in this definition.  

Multiplicity means “a large number or variety”4 and it is defined in this thesis as “the multi-
attribute physical or conceptual elements of a governance system that are located at different 
positions”. Multiplicity reflects the complex nature of natural resource governance due to the 
prevailing nonlinear relationships between its multiple attributes and among the elements of  
the governance system (Compare Poteete (2012) for the recently proposed ‘multiples’ 
approach). Building loosely on the interconnected ‘structure’ and ‘agency’ perspectives to 
explain social, institutional and political processes (Giddens, 1979), two types of governance 
multiplicities are discerned in this thesis: structural multiplicities and actor-based  
multiplicities.  

Structural multiplicity in governance refers to the multiple dimensions through which the 
governance system is configured. These dimensions are identified in this thesis as policy 
sectors, scales and institutions. Policy sectors constitute a key multiplicity in natural resource 
governance since the policies that target natural resources are designed and implemented in 
several sectors (Knoepfel, 1995). In irrigated agriculture, the use of water and land resources   
is influenced by the policies made and implemented that cut across multiple policy sectors  
such as water, agriculture, land use, environment, energy and health. Scales constitute the 

                                                 
4  Source: oxforddictionaries.com/definition/english/multiplicity?q=multiplicity 
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second structural multiplicity in natural resource governance. The complex social-ecological 
processes work together to articulate different scalar forms of organisation on spatial and 
temporal scales (Reed and Bruyneel, 2010). This also applies to irrigated agriculture, where  
the agro-ecological, jurisdictional and temporal scales interact at multiple levels and lead to 
implications on environmental sustainability. Finally, an institutional multiplicity arises due to 
the existence of a multi-level institutional structure with social norms and institutionalised  
rules that influence the actions of actors (Scharpf, 1997). Due to their multi-level hierarchical 
nature, institutions are also seen as a category of scale (Cash et al., 2006).  

The second type of multiplicity in governance originates from the existence of a broad range 
of actors who share the governance of a natural resource as their common area of interest and 
(inter)act in policy and resource use processes, and yet differ in their characteristics. This 
actor-based multiplicity can be categorised into three attributes that answer the questions of 
“What do the actors want, see and have?”, namely the motivations, cognitions, capacity and 
power. The cognitive differences, for instance, range from the definition and use of concepts 
by different actors to their understandings about the nature of problems and potential 
solutions. Due to these divergences, the incorporation of the ‘scientific’ knowledge from 
different disciplines and the ‘practical’ knowledge of stakeholders becomes a demanding task 
(Brugnach and Ingram, 2012). These cognitive differences are also manifested in the 
discourses, narratives and frames that the actors adopt regarding societal and ecological 
processes as well as the nature of problems and possible solutions (Reed and Bruyneel, 2010). 
As a result, many of the governance-related concepts, such as scale and participation, become 
‘essentially contested’, implying that different actors attribute different meanings to the same 
concept and use it in diverse ways (Gallie, 1956).  

1.3 How to Analyse the Role of Multiplicities in Governance? 

Considering that actors make interpretations of structural multiplicities and (inter)act within 
the structural settings of multiplicities, the two types of multiplicities are strongly interrelated. 
This increases even more the complexity of the functioning of structural and actor-based 
multiplicities. The individual and mutual influence of multiplicities can result in both  
obstacles to integrating all the essential elements of the governance system as well as 
opportunities for creating a comprehensive governance system that supports natural resource 
sustainability (Knoepfel, 1995; Bressers and Kuks, 2004). Understanding how these influences 
occur is a challenging endeavour that requires incorporating a large number of variables and 
analysing the relationships among those variables. To tackle this challenge, the novel concept 
of ‘alignment’ is proposed and applied in this thesis.  

Alignment means “arrangement in a straight line or in correct relative positions”5 and it is 
defined in this thesis as “the relative positioning of the multiplicities in governance in such a 
way that it is conducive to sustainable natural resource governance”. The two elements in this 
definition that deserve further explanation are ‘relative positioning’ and ‘conducive’. Relative  

                                                 
5  Source: oxforddictionaries.com/definition/english/alignment?q=alignment 
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positioning refers to the manifestations of multiplicities in the governance system in terms of 
their actors, processes and contexts. The conduciveness of alignment to sustainable natural 
resource governance indicates a slight normativity of the concept. According to this slightly-
normative approach, highly-aligned multiplicities are assumed to contribute to the sustainable 
governance of natural resources through the relative positions of their attributes that do not 
hinder the functioning of the governance system, but rather facilitate sustainable functioning.  

For each type of multiplicity, alignment is operationalised and assessed by examining the 
specific attributes of the given multiplicity. To operationalise alignment, the possible attributes 
of the multiplicity and their resulting relative positions are identified, whereas the degree of 
alignment is assessed by identifying the extent to which the relative positions of those 
attributes are conducive to sustainable natural resources governance. The assessment of 
alignment can indicate a low or a high degree. On the one hand, if multiplicities have 
divergent or conflicting attributes, this would imply a low degree of alignment. Two examples 
of this case would be the water, agriculture and environmental sectors that pursue 
contradictory objectives regarding the governance of natural resources, and the actors that 
have divergent views about the causes of an environmental problem. On the other hand, 
multiplicities that have identical or similar attributes would have a high degree of alignment. 
An example of this case can be given regarding the multiplicity of scales: If the processes of 
farmers’ water use and waterlogging occur within similar locations and time periods, then 
their degree of alignment will be high. Assessing the degree of the alignment of multiplicities 
can expose both the implications on natural resources as well as the obstacles and 
opportunities which can be conducive to sustainable natural resource governance. 

Consequently, the overall objective of this thesis is to contribute to the understanding on the 
role of multiplicities in natural resource governance. The research undertaken to this end 
focuses on the case of the negative environmental impact of irrigated agriculture in order to 
provide theoretical and empirical insights for sustainable water and land governance. Three 
specific objectives are adopted for this purpose: 

- To assess the degree of alignment of the multiplicities in governing the water and land 
resources in irrigated agriculture 

- To identify the implications of the degree of alignment on the sustainable governance of 
water and land resources in irrigated agriculture 

- To discern the obstacles and opportunities to improve the degree of alignment which can 
be conducive to sustainable water and land governance  

Based on the conceptual focus and objectives, the overarching research question that the thesis 
aims to answer is formulated as: 

How does the degree of alignment of the multiplicities in governing the water and land 
resources in irrigated agriculture influence water and soil sustainability? 

The influence of multiplicities on the sustainability of water and soil resources is investigated 
by examining the processes of policy and resource use as well as the outcomes of these 
processes. The policy process involves the design and implementation of relevant policies, 
whereas the resource use process mainly includes the use of water for irrigating the crops and 
of soil for cultivating the crops. The monitoring and evaluation processes regarding the 
outcomes and impacts of these processes are not examined as separate processes, since it is 
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assumed that these processes are inherent to the resource use and policy processes. Since the 
focus of the thesis is on social, institutional and political processes, analysing the ecological 
processes such as evapotranspiration and soil regeneration, which also relate to water and soil 
sustainability, is beyond the scope of analysis.  

An analytical framework is developed to investigate the role of different types of multiplicities 
and their alignment. This framework includes a conceptual model of natural resource 
governance, an analytical model of the alignment of multiplicities and a process model of 
irrigated agriculture. Various theoretical approaches from policy-related disciplines employ 
approaches that are relevant to study the multiplicities in governance. This thesis draws on 
theories and concepts from policy studies and political ecology.  

To answer the overarching question, specific research questions are posed by focusing on 
different parts of the analytical framework in order to study the alignment of different 
multiplicities in a systematic manner. Empirical data from Turkey and Harran Plain, which 
respectively constitute national and local focus of the thesis, are used to answer the specific 
questions. Irrigated agriculture in Turkey is a relevant case to examine, since Turkey allocates 
most of its water resources to agriculture and irrigated areas are continually expanding along 
with increasing levels of input use. Moreover, the negative environmental impact of irrigated 
agriculture is associated with the fragmented and complicated nature of related policy sectors 
and legislation (Çakmak, 2003; DPT, 2007a, 2007b; OECD, 2008). When it comes to irrigated 
agriculture, Harran Plain is among the most commonly-known examples, both in Turkey and 
abroad. Since the 1990s, this vast semi-arid plain has been undergoing an agro-environmental 
change due to the introduction of large-scale irrigation and PIM and the spread of 
waterlogging and soil salinisation problems. For both Turkey and Harran Plain, little research 
has been undertaken previously on the governance of water and land resources in irrigated 
agriculture, and in particular on the environmental impact of irrigated agriculture. Thus, 
beyond being supportive to reach the theoretical objectives, the empirical findings of the thesis 
are relevant for the policies and practices of irrigated agriculture in Harran Plain and in 
Turkey. 

1.4 Outline of the Thesis 

Including this introductory chapter, the thesis consists of ten chapters. As depicted in Figure 1, 
the three subsequent chapters respectively describe the analytical framework, the empirical 
background and the methodology; followed by the empirical chapters that further specify and 
answer the research questions; and a final chapter that synthesises the findings.  

Figure 1 Chapters of the thesis 
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Chapter 2 presents the analytical framework that builds on the scholarly literature in policy 
studies and political ecology. A conceptual model is developed and its elements are described. 
The links between the research questions and the analytical framework are also explained in 
this chapter. Chapter 3 provides the empirical background on Turkey and Harran Plain. The 
development and current situation of irrigated agriculture at national and local levels is 
described in this chapter. Chapter 4 describes the methodological choices made and the 
methods applied for case selection, data collection and analysis.  

In chapters 5, 6 and 7, the alignment of the structural multiplicities (policy sectors, scales and 
institutions) are examined.  

Chapter 5 introduces the concept of cross-sectoral alignment to analyse the multiplicity of 
policy sectors. Building on the integrative approaches to environmental and water governance, 
cross-sectoral alignment is operationalised to incorporate the political constraints of 
developing countries. The degree of alignment between the policy sectors of irrigated 
agriculture in Turkey is assessed using three criteria based on the elements of governance, and 
the obstacles and opportunities to improve the cross-sectoral alignment are identified. 

Chapter 6 examines the multiple scales of governance and introduces the concept of scalar 
alignment. The scales of irrigated agriculture are characterised based on three scales: 
jurisdictional, agro-ecological and temporal. Scalar alignment in Turkey’s irrigated agriculture 
is assessed by examining the interactions between different levels of agro-ecological and 
jurisdictional scales and the interactions of agro-ecological and jurisdictional scales with the 
different levels of temporal scale. This chapter identified the implications of a low degree of 
scalar alignment on the sustainable governance of water and land resources in irrigated 
agriculture. 

Chapter 7 analyses farmer participation from an institutional perspective that incorporates the 
multi-level decision-making rules of farmer participation in large-scale irrigation. Based on 
the institutional scale of multi-level rules, this chapter introduces the concept of institutional 
alignment and applies it with empirical data about irrigation management and practice in 
Harran Plain. By analysing four narratives on farmers’ irrigation practices and on participatory 
irrigation management, the alignment between the institutions of participatory irrigation 
management is assessed and its implications on the excessive water use, the major collective 
action problem, are investigated. 

In Chapters 8 and 9, the alignment of actor-based multiplicities is examined with respective 
focuses on the discursive positions of different actors and on the farmers’ characteristics. 

Chapter 8 elaborates on the concept of public participation and examines its contested nature, 
which implies the attribution of multiple meanings and uses to the concept. This chapter does 
not refer to the concept of alignment explicitly, but the discursive positions of different actors 
are conceptualised as a cognitive multiplicity and analysed in terms of their alignment. The 
process of discursive contestation regarding public participation in irrigation management and 
hydropower planning is investigated within the context of Turkey’s water management. The 
role of contextual factors and the implications of contestation on the effectiveness of 
participatory mechanisms are analysed.  

Chapter 9 investigates the influence of the agri-environmental change on farmers. Focusing on 
the role of farmers’ characteristics, the chapter argues that farmers constitute a heterogeneous 
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group with different characteristics, but not a homogeneous group that can be seen as an 
‘aggregate’ actor. The differentiation of farmers in Harran Plain is analysed in terms of their 
alignment to the agri-environmental change. 

Chapter 10 synthesises the conclusions of empirical chapters by answering the questions of 
whether, how and to what extent the two types of multiplicities create alignment that is 
conducive to sustainable governance of water and land resources. This chapter also 
summarises the empirical and theoretical contributions of the thesis. 

It should be noted that there are overlaps between the empirical chapters and the other 
chapters. For instance, the theoretical concepts are explained both in Chapter 2 and in the 
“Conceptual Framework” sections of empirical chapters. This is because the empirical 
chapters were either published or are under preparation for submission to scientific journals 
and/or edited books. Therefore, the original outlines of empirical chapters are preserved so that 
they could be read independently.  
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Chapter 2: Analytical Framework 
 

 

This chapter presents the analytical framework that is developed to study the alignment of 
multiplicities in natural resource governance. The scholarly literature on natural resource 
governance includes many theoretical approaches with a diverse set of assumptions, 
perspectives and premises regarding the multiplicities in governance. This can be attributed to 
the multitude of independent variables that explain the complex human-environment 
interactions pertained to the use, management and governance of natural resources. Agrawal 
(2003) categorises these variables into four groups: 

- Characteristics of the natural resource  

- Characteristics of resource users 

- The features of the institutional regime with which the resource is managed 

- The nature of the relationship between the resource users and the external forces and 
authorities  

Revealing the causal relationships between the numerous independent variables of natural 
resource governance and the dependent variable, which is the sustainability of the given natural 
resource, is a cumbersome task to accomplish, since some of those independent variables are 
inevitably interdependent (Agrawal, 2003).  

As explained in Chapter 1, irrigated agriculture is a policy intervention in many countries. This 
implies that the policy process significantly influences how the natural resources are governed, 
managed and used in irrigated agriculture. To incorporate this crucial policy aspect, the 
analytical framework of the thesis builds on the theoretical approaches to policy research. For 
selecting the relevant variables for the analytical framework, both problem-oriented and 
interaction-oriented policy research approaches are useful (Scharpf, 1997). Problem-oriented 
research brings together contributions from multiple disciplines to examine the causes of policy 
problems, the potential policy solutions and their likely effects on the problems and on the 
wider policy environment. Interaction-oriented policy research, on the other hand, relies on 
contributions from political science and political sociology, and applies the game-theoretic 
thinking, which asserts that public policy results from the strategic interactions among several 
actors, each with own capabilities and with own understanding of the nature of the problem and 
the feasibility of particular solutions.  

Two relevant disciplines, namely policy studies and political ecology are chosen to provide the 
conceptual basis for developing such an analytical framework that incorporates the problem- 
and interaction- oriented policy research and enables a systemic examination of multiplicities.  

In policy studies, various theoretical approaches have been developed to analyse and/or assess 
the policy process (Sabatier, 2007). In empirical environmental research, these theories are 
utilised in three ways: 1) testing hypotheses from a single theory; 2) testing competing 
hypotheses from different theories; and 3) attempting to combine elements of existing theories 
into a more synergistic framework (Niles and Lubell, 2012). This thesis follows the third way  
by drawing on three approaches: the contextual interaction theory (CIT), the institutional 
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natural resource regime framework (IRR) and the institutional analysis and development 
framework (IAD).  

The CIT is an actor-centric approach to study, analyse and evaluate the policy process with the 
underlying principle of “governance for sustainability” (Bressers, 2009). CIT consists of two 
major components that explicitly take into account the actor characteristics and the 
relationships of the actors with external factors at contextual layers. Its basic assumption is  
that the policy process occurs as social interaction processes among multiple actors within 
multiple layers of contexts. It also postulates that policy processes are shaped by actor 
characteristics as well as contextual factors, which manifest their impacts through affecting the 
actor characteristics.  

While the CIT adopts an actor-based conceptualisation of the policy process, the IRR and IAD 
are institution-based approaches. The basic premise of the IAD is that institutions shape the 
actions of actors. Other major factors are the physical and material conditions of the resource 
and the attributes of the user community. IAD has been applied in various countries for 
different types of common-pool resources such as irrigation systems, groundwater basins, 
forests and fisheries. Regarding irrigation systems, the elements of IAD have been extensively 
applied and tested in different settings (Shivakoti and Bastakoti, 2004; Tang, 1991, 1992; 
Ternström, 2005).  

According to the IRR, regulating the parts of a resource system and/or ‘individual uses’ (goods 
and services generated by the resource system) causes an artificial division of the policies and 
organisations by focusing on specific problems and attempting to control specific activities and 
relations of actors. In order to respond to this problem-oriented approach, IRR proposes that 
the sustainable use of a natural resource is based on the regulation of all the uses through the 
combination of appropriate policy interventions and property rights. Thus, IRR is more 
appropriate for the analysis of ‘joint uses’, meaning that there is rivalry among multiple users 
with respect to the heterogeneous uses of a single resource such as the division of water 
between irrigation systems, fish population and hydro-electric power plants, whereas, IAD is 
more appropriate for ‘common use’ cases, which are homogeneous for the users, such as 
sharing of a stream among farmers within an irrigation system as a common-pool resource 
(Knoepfel et al., 2007:474). In this thesis the agricultural use of water and land resources is 
analysed, whereas other user sectors such as urban, industrial and tourism are excluded.  

The actor-based approach of the CIT and the institution-based approaches of the IRR and the 
IAD provide a comprehensive theoretical background to analyse multiplicities in natural 
resource governance. Despite their strength in explaining policy and resource use processes, 
however, none of these approaches enable a critical examination of the impact of these 
processes on resource users and the resource itself. Such a critical view is provided by political 
ecology, which discerns the role of “politics” in natural resource governance by focusing on 
the distribution of impacts (benefits and costs) among resource users as well as the role of 
“ecology”, which is seen like an actor that influences the policy and resource use processes. 
Thus, combining the relevant concepts from the CIT, IRR, IAD and political ecology, a 
conceptual model of the multiplicities in natural resource governance is developed as shown in 
Figure 2. 
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Figure 2 Conceptual model of the multiplicities in natural resource governance 
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challenging endeavour that requires incorporating a large number of variables and analysing 
the relationship between those variables. To tackle such a challenge, this thesis first proposes 
the concept of ‘alignment’, which is defined as “the relative positioning of the multiplicities in 
governance in such a way that it is conducive to sustainable natural resource governance”. 
Assessing the degree of alignment of multiplicities can expose both the implications on the 
sustainable governance of natural resources as well as the obstacles and opportunities to 
improve the degree of alignment. The analytical model of the relationship between the two 
types of multiplicities and their implications on natural resource sustainability is depicted in 
Figure 3. 

Figure 3 The analytical model of multiplicities and their alignment 
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(Scharpf, 1997:53-54). Policy actors are defined as “individuals that are involved in the policy 
process either on their behalf or by representing a collective or a corporate organisation”. 
This definition is made based on the assumption that methodological individualism can be 
applied to analyse the characteristics and actions of policy actors. Methodological 
individualism implies that individuals act on the interest or from the perspective of the larger 
unit that they belong to and their empirically observable actions can be examined to analyse the 
collective or corporate actor that they represent (Scharpf, 1997:12).  

Understanding the individual characteristics and mutual interactions of actors is essential to 
explain how the actors design and implement the policies and use the resources. The 
characteristics of actors are conceptualised by drawing on the CIT, which postulates that the 
three core characteristics of motivation, cognitions and capacity and power explain actor 
behaviour (Bressers, 2009). As shown in Figure 4, the characteristics are shaped by several 
factors, each of which direct and/or indirectly effects actor behaviour. 

Figure 4 Actor characteristics and their relationships  

 

Source: Bressers (2009) 
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constitute the basis for cognitions, since they affect both frames of reference and 
interpretations. Frames of reference are seen as filtering processes that the actor uses to reach 
an understanding from the observations made, whereas the interpretations are the results of 
observations and filtering processes. 

The question that the characteristic capacity and power answers is  “What do the actors 
have?”. The factors that shape this characteristic are 1) resources available and accessible, and 
2) attribution by others. Resources available to an actor and accessible by the actor determine 
the capacity to act. They can be in many different forms such as legal rights, rules, money,  
time and skilled people. The resources that an actor has - or can have - also affect the       
attribution of power by other actors, since that attribution is the root for the power of an actor, 
and thus power is more stable when supported by real resources at disposal.  

As Figure 4 depicts, the characteristics of an actor mutually affect the social interaction 
processes that the actor is involved in. The interaction processes also have a temporal 
dimension as they occur at different points in time (as exemplified by T1, T2 and T3 in the 
figure). The interrelationships between the characteristics are as important as the individual 
effects of the characteristics. The outputs of each core characteristic constitute inputs for the 
other characteristic, so they are continuously affected by each other. In order to explain these 
interrelationships, two examples can be given by examining the arrows between motivation 
and capacity and power. First, “relevance of resources for intended action” is an output of 
motivation and it constitutes an input for capacity and power. This implies that if an actor 
values a resource relevant for an action that s/he wants to take, then s/he invests to that 
resource in order to improve her/his capacity and power. Second, “availability of resources for 
intended action” is an output of capacity and power and an input for motivation. If the 
availability of resources for an action that an actor wants to take is high, then s/he has higher 
motivation to take that action. 

A broad range of actors share the governance of the natural resources as their common area of 
interest and (inter)act in policy and resource use processes, and yet they differ in their 
characteristics. The cognitive differences, for instance, range from the definition and use of 
concepts by different actors to their understandings about the nature of problems and potential 
solutions. Due to these ontological and epistemological divergences, the incorporation of the 
‘scientific’ knowledge from different disciplines and the ‘practical’ knowledge of   
stakeholders becomes a demanding task  (Brugnach and Ingram, 2012).  These cognitive  
differences are also manifested in the discourses, narratives and frames that the actors adopt 
regarding societal and ecological processes and regarding the nature of problems and possible 
solutions (Reed and Bruyneel, 2010). As a result, many of the governance-related concepts, 
such as scale and participation, become ‘essentially contested’, implying that different actors 
attribute different meanings to the same concept and use it in diverse ways (Gallie, 1956).  

Another actor-based multiplicity arises from the power that is attributed to actors. A power-
sensitive perspective is inherent to political ecology, whereas it is missing in both CIT and IAD 
(See also Clement (2010) for a discussion on the inclusion of power and discourses in the 
analysis of institutions). In many cases of natural resource governance, power is unequally 
distributed within the same type of actors and/or among different types of actors. In such  
cases, the resulting power asymmetry would have implications in terms of the distribution of 
the benefits and costs of impacts that result from the use of natural resources.  
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2.2 Contextual Factors 

Context refers to the social, cultural, ecological, economic and political conditions and 
circumstances specific to a locality, and it is increasingly considered among the factors that 
affect sustainable natural resource governance. For instance, Ostrom et al. (2007) warn us 
against panaceas, which prescribe universal solutions to governance problems and often fail in 
practice due to a lack of contextualizing the problem at hand. Similarly, the role of contextual 
factors in sustainable water management is widely acknowledged (Meinzen-Dick, 2007;  
Molle, 2008; Ingram, 2011; de Boer et al., 2013). 

In this thesis the contextual factors are conceptualised by drawing on the CIT, which   
facilitates the systematic discussion of these factors by incorporating multiple layers, and IRR, 
which provides the criteria for assessing the governance context. According to the CIT, the 
contexts within which policy process occurs are influential in so far as they change the actor 
characteristics (Bressers, 2009). The three main layers of contextual factors and their relations 
with the actor interaction processes are depicted in Figure 2. Each of the layers contains  
factors that indirectly influence the actor interaction processes through influencing the actor 
characteristics.  

2.2.1 Wider Context 

The wider context is the outermost contextual layer that covers the problem context as well as 
the political, economic, cultural and technological contexts. This layer includes factors that can 
have direct influence on actor characteristics, while their effect is often indirect through 
changing the structural context. An example on how the wider context influences the other 
contextual layers and actor characteristics is the negative influence of economic crises on the 
allocation of funds to economic policy instruments and the resulting availability of financial 
resources for the implementing actors.  

2.2.2 Structural Context 

Also called the “regime context”, this contextual layer includes factors regarding the 
governance structure and the property rights on the natural resource. The governance structure 
can be understood by studying the following five elements that together constitute a conceptual 
model of governance (Bressers and Kuks, 2003): 

- Multiple levels and scales 

- Multiple actors and networks 

- Multiple problem definitions and goals 

- Multiple strategies and instruments 

- Multiple responsibilities and resources.  

The conceptualisation of the structural context in the CIT is comparable to the IRR in terms of 
its definition of resource regimes. In IRR, regime implies all the regulations on the use and 
protection of a natural resource. Regulations are categorised under two components, namely 
public policies and property-rights system. According to IRR, extent and coherence are 
proposed as two criteria to assess a natural resource regime, whereas the level of extent and 
coherence are the indicators of sustainable resource governance (Knoepfel et al., 2007). These 
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two criteria, therefore, can be applied to explain the negative impacts of a regime by 
identifying the gaps and incoherencies in the natural resource regime. 

Extent is the answer to the question “Does the regime regulate all the uses of the resource?”. 
This can be assessed by investigating the two related concepts of “absolute extent” and 
“relative extent”. Absolute extent corresponds to the total number of uses regulated by the 
regime at a given time and it can be used to analyse the evolution of a regime in time and  
space by looking at the increases or decreases in the number of effectively regulated uses. 
Relative extent is the ratio of the number of regulated uses to the number of all actual uses and 
it gives an idea about the extent of a regime at a given time and space. 

The coherence of the regime is about the conflicts and contradictions within and among the 
concerned regulations. The coherence can be assessed for the whole regime as “external 
coherence”, or as “internal coherence” for the property-rights system and the public policies 
separately. External coherence of the regime is about the connection between the property-
rights system and the public policies. Interactions between the right holders of the property-
rights systems and the target group of the public policies and the power of public policies to 
change the property rights are the two major cases where the degree of external coherence can 
be assessed. The internal coherence of the property-rights system is assessed based on the 
degree of clarity of property rights. The internal coherence of public policies is the degree of 
coordination between multiple policies concerned with the use and protection of the natural 
resource. Acknowledging the interdependence of the instruments of different policy sectors 
(such as being in competition, creating externalities for each other and strengthening or 
weakening of each other’s effects) can be a useful starting point to assess the internal 
coherence of public policies (Bressers and O’Toole, 2005). 

2.2.3 Case-Specific Context 

Matland (1995:48) argues that “contextual factors within the implementing environment can 
completely dominate rules created at the top of the implementing pyramid, and policy 
designers will be unable to control the process”. This argument addresses the need to take into 
account the case-specific context while implementing the policy interventions. Following the 
contextual layers of the CIT, the specific context includes two factors: characteristics of the 
resource and the previous decisions and experiences regarding the policy problem, both of 
which are specific to the actors in a given case of natural resource use. In contrast to the 
specific context, the structural context and the wider contexts are not actor-specific, but instead 
mostly uniform for all cases. 

2.2.3.1 Resource Characteristics  

Three concepts are useful to describe and analyse the characteristics of resources: 
agroecosystem, common-pool resource and social-ecological system.  

Agroecosystem can be defined as an ecosystem that is modified to favour agricultural 
production (Falkenmark and Galaz, 2007; Gordon et al., 2010; Molden, 2007). The 
environmental impacts of irrigated agriculture are the result of the mutual interactions of 
farmers with the agroecosystem. In irrigated agriculture, the agroecosystem constitutes the 
‘environment’ element of the human-environment interactions and provides the water and soil 
as well as the other necessary environmental resources. The physical infrastructure, which 
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mainly includes irrigation and drainage systems and water storage facilities, is also part of the 
agroecosystem of irrigated agriculture. It constitutes the modifications to the freshwater and 
soil ecosystems so that irrigated agriculture can be practised. 

Common-pool resources are characterised by the need of users to engage in collective action 
(Ostrom et al., 1994), which implies the “the activities that require the coordination of efforts 
by two or more individuals” (Sandler, 1992: xvii). However, collective action problems often 
arise due to their three attributes: 

- Excluding the potential users might be costly, not only in economic or social terms, but 
also due to technical or institutional constraints.  

- Since the resource is subtractable, i.e., the units withdrawn by a user cannot be used by 
others, over-extraction of resources by a user group might cause availability problems for 
other users. 

- The public infrastructure, i.e., the physical components that support the provision of the 
resource to the users, should be maintained to ensure continuous supply. 

Irrigation systems constitute typical examples of common-pool resources and their sustainable 
management requires collective action (Ostrom, 1990). An irrigation system includes the 
physical and institutional elements that enable the withdrawal of water from the source and the 
movement of water to the root zone of land (Small and Svendsen, 1990), whereas irrigation 
water is shared among a group of users consisting of individual farmers. Subtractability of 
water and the difficulty of exclusion may encourage the water users to extract the water 
excessively and to free ride about the maintenance of the irrigation infrastructure. As a result, 
the system may become prone to deterioration and even extinction. 

Social-ecological system is defined as “a subset of social systems in which some of the 
interdependent relationships among humans are mediated through interactions with 
biophysical and non-human biological units” (Anderies et al., 2004:3). Given the 
interdependency of and the interactions among the resource and the users, an appropriate 
approach could be to discuss common-pool resources on the scale of a social-ecological  
system and to explore the achievability of collective action within a single system. Such a 
system would be comprised of the common-pool resource, resource users and other elements 
that enable the interaction between the users and the common-pool resource.  

The basic elements of a social-ecological system are the resource, resource users and public 
infrastructure. Anderies et al. (2004) identify public infrastructure providers and external 
environment as the two other elements. Public infrastructure providers, e.g., officers from 
public agencies, are responsible for the appropriation and provision of the resource to the users 
and they constitute a crucial element for studying public participation. External environment 
includes the sources of disturbance to the resource and infrastructure (such as weather and 
geological events) and to the users and providers (such as economy and political system).  

2.2.3.2 Previous Decisions 

Analysing the “case history” before the start of the case itself, or at least being conscious that 
the situation as observed is partly man-made in the (recent) past, is essential to be able to 
understand actors’ actions and interactions. For the specific case of irrigated agriculture, this 
implies examining the previous policy decisions and experiences concerning irrigated 
agriculture that shape the current policies and practices.  
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Since the farmers are the major users of water and soil resources, their previous experience 
with irrigated and/or rainfed agriculture can influence their current practices. A significant part 
of the irrigation-induced environmental change, however, results from the decisions made by 
other actors, such as the construction of dams and irrigation canals by the governmental 
agencies. These modifications occur even before the irrigation starts and are associated with 
environmental impacts such as biodiversity loss, inundation of fertile land and soil erosion. 
These types of environmental impacts are not within the scope of the analytical framework, 
whereas the previous policy decisions, such as the construction of a certain type of irrigation 
system, are examined. 

2.3 Structural Multiplicities in Governance 

Governance systems are configured through multiple dimensions. These dimensions are 
identified in this thesis as structural multiplicities, which include policy sectors, scales and 
institutions (See also Bressers and Rosenbaum (2003:6) and de Boer and Bressers (2011:80-
83)). In the following three subsections, these three multiplicities are respectively described, 
the concepts and approaches from the relevant scholarly literature are reviewed and the 
corresponding concepts of alignment are introduced. 

2.3.1 Multiplicity of Policy Sectors 

Policy sector refers to a governmental structure that is formed around a common public policy 
domain6. These sectors constitute a multiplicity in natural resource governance since the 
policies that target natural resources are designed and implemented in several policy sectors 
(Knoepfel, 1995). In irrigated agriculture, the use of water and land resources is influenced by 
the policies that cut across various sectors, which mainly include water, agriculture, land use, 
environment, energy and health. Alleviation or prevention of the environmental impacts of 
irrigated agriculture is not possible through implementing only environmental protection 
policies. Interventions in non-environmental policy sectors such as water, agriculture and rural 
development create direct or indirect burdens on the environment, too (Knoepfel and Nahrath, 
2005). However, in many countries, the fragmentation of policies that influence natural 
resources is among the causes of environmental sustainability problems (Knoepfel, 1995; 
Ananda and Herath, 2003; Hamdy et al., 2003; Tabara et al., 2008; Herrfahrdt-Pähle, 2010). 
Thus natural resource governance calls for approaches that transcend the fragmented single-
sectoral approaches. Integrated approaches to manage water and land resources are favoured 
since they enable the recognition of political, social and ecological factors by emphasising 
cross-sectoral issues and broad stakeholder participation in planning and implementation of 
policies (Penning de Vries et al., 2003). In the following subsections, two approaches to the 
integration of multiple policy sectors are reviewed and then the concept of cross-sectoral 
alignment is introduced. 

                                                 
6  This definition is made not to confuse the ‘policy sectors’ with the ‘water user sectors’ (agriculture, 

urban and industry). 
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2.3.1.1 Integrated Water Resources Management 

The need for integrating multiple issues and concerns into water management has been 
acknowledged since the 1950s (White, 1998; Biswas, 2008). The Dublin Conference in 1992, 
however, gave the impetus to integrate the ecological, social and economic pillars of 
sustainable development in water management (Rahaman and Varis, 2005).  At this 
conference, the so-called ‘Dublin Principles’, which aim to integrate the ecological, social and 
economic pillars of sustainable development into water management, were accepted (ICWE, 
1992). 

Integrated water resources management (IWRM) became the dominant paradigm since 2000s 
(Biswas, 2008). IWRM has been increasingly promoted, mainly by the Global Water 
Partnership (GWP), which was established in 1996 to support all the interested actors in 
sustainable water management. According to the common and often-cited definition of the 
GWP, IWRM is “a process which promotes the coordinated development and management of 
water, land and related resources, in order to maximize the resultant economic and social 
welfare in an equitable manner without compromising the sustainability of vital ecosystems” 
(GWP-TAC, 2000:22).  

In the last two decades, attempts to put IWRM into practice have increased with an impetus 
from international and supranational organisations (Anderson et al., 2008). IWRM gained wide 
acceptance from international organisations such as the World Water Council, the World Bank, 
the Organisation for Economic Co-operation and Development (OECD), the United Nations 
Programmes for Environment and Development (UNEP and UNDP), mainly due to the fact 
that it builds on the Dublin Principles. At the European Union (EU) level, the Water 
Framework Directive (WFD) was enacted to unite both the disaggregated water-related 
legislation and to respond to the concerns about degrading water quality in the EU region 
(Kallis and Nijkamp, 2000). Social and economic integration are also among the major 
objectives of the WFD as reflected with the inclusion of provisions about public participation, 
the polluter-pays principle and full-cost water pricing (European Parliament and Council, 
2000). 

River basins in IWRM are both literally and conceptually seen as the ‘natural’ unit of 
management. This situation makes river basin management a crucial element of IWRM. The 
EU and the GWP have been the major promoters of river basin management. The WFD has 
specific provisions to realise the river basins as the management units, whereas the GWP 
deems river basins as the “logical planning units for IWRM from a natural system perspective” 
(GWP-TAC, 2000:24). Using the hydrological boundaries as management units is as a 
manifestation of the hydrology-based approach of IWRM. This hydrological orientation is 
well-accepted by some scholars (Jaspers, 2003; Mostert et al., 2007), whereas there is also 
criticism and caution. The major argument is that, as a hydrological concept, the river basin 
contradicts the integration ideal by putting hydrology as the main discipline of water 
management and by undervaluing the role of others disciplines (Allan, 2003; Merrey, 2005). 

Despite the worldwide attempts to put IWRM into practice, there are arguments that IWRM 
cannot be fully implemented since integration is impossible due to its high ambitions (Biswas, 
2008; Grigg, 2008). Including other resources in the scope of integration, let alone the 
inevitable complexity caused by the multitude of policy sectors, scales, uses, users, disciplines 
and professions, remains a challenge. Biswas (2008) argues that neither the definition nor the 
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operationalisation of IWRM incorporates the view of scientific disciplines related to land 
resources (Biswas, 2008). However, every land use decision is also a water use decision 
(Bossio et al., 2010). This implies that IWRM cannot be realised without integrating policy 
decisions about the use of land resources. Furthermore, the inherent complexity of social-
ecological systems requires the involvement of policy-makers, scientists and practitioners for 
the integration of knowledge and expertise about water and land resources (Duda and El-
Ashry, 2000). 

Another point of caution about IWRM is its ‘political correctness’. Political issues in water 
management include the asymmetries in the distribution of power, the access of different actors 
to water resources and the distribution of benefits as well as costs among the multiple 
stakeholders. However, these issues are often ignored while integrating the multiple interests 
and values (Molle, 2008; Mollinga, 2008; Ingram, 2011). Ignoring the inherent political nature 
of water management processes and professional discourses could make IWRM a ‘sanctioned 
discourse’ that is imposed by some hegemonic actors onto other less powerful ones (Allan, 
2003).  

Regarding the political dimension of river basin management, Moss and Newig (2010) warn 
that rescaling the management level from administrative units to river basins creates winners 
and losers by reshaping the power relations. The winners and losers of the rescaling process are 
not only the actors of water management, but also the other policy sectors, since the misfit 
between the jurisdictional boundaries and hydrological boundaries can lead to problems in 
other sectors such as environmental protection (Cohen and Davidson, 2011; Ingram, 2011). 
Integration of multiple policy sectors is not unique to river basin management, rather an 
overarching problem for IWRM. In many countries, sectoral approaches dominate the whole 
policy-making realm. Therefore, supporting the necessary institutional arrangements and 
ensuring the allocation of resources and authority at multiple levels are identified as relevant 
issues to tackle (Falkenmark et al., 2007; Imperial, 2009). 

The pessimistic views about IWRM relate to the difficulty in overcoming the obstacles 
required to go from IWRM theory to practice (Jeffrey and Gearey, 2006; Biswas, 2008). 
Nevertheless, all the criticisms concerning IWRM point out the need to learn from the  
practical realities of IWRM implementation to create flexible and enabling management 
approaches (Coenen and Bressers, 2012). 

2.3.1.2 Environmental Policy Integration  

A second point of concern about integration is the increasing pressure of policy interventions in 
different sectors. Without a specific consideration for environmental policies, the concept of 
policy integration was elaborated as early as 1980 by Underdal (1980), who proposed three 
requirements for an integrated policy, namely, the comprehensiveness of inputs such as the 
actors, issues and scales; aggregation to an overall perspective to process the policy options 
and to base the policy decisions; and consistency of the outputs across different departments 
and multiple levels of governance. These three requirements apply to IWRM too (Imperial, 
2009).  

Environmental policy integration (EPI) was proposed in particular for the EU policy sectors 
(Lafferty and Meadowcroft, 2000; see also Jordan and Lenschow (2010) for a review of the 
EPI-related research). EPI incorporates a normative approach by making environment the core 
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dimension - or the “principled priority” - of policy-making, but not the periphery of economic 
and social sectors (Lafferty and Hovden, 2003:9).  

Knoepfel and Nahrath (2005) suggest that in addition to the policies, the governance regime 
covers the property rights on the natural resource and hence regime integration becomes the 
broader goal to pursue within the realm of natural resource governance. The integration level 
of a resource regime is assessed using two criteria, namely, the extent, which is the scope of 
resource uses recognized by the regime, and coherence, which indicates the degree of 
consistency and coordination within and between policies and property rights (Knoepfel and 
Nahrath, 2005). The regime approach has the advantage of explicitly dealing with the property 
rights, which are among the critical issues regarding natural resource governance in general 
(Poteete et al., 2010), and water governance in particular (Bressers and Kuks, 2004; Kissling-
Näf and Kuks, 2004).  

2.3.1.3 Cross-Sectoral Alignment 

Cross-sectoral issues are at the intersection of multiple governance systems and policy sectors. 
Given this nexus nature, it is less likely that applying the comprehensive principles of IWRM 
and EPI can prove fruitful to analyse these issues. Discussing IWRM requires the  
consideration of all water user sectors, whereas irrigated agriculture is about the use of water 
and land in the agricultural sector. It is also argued that a full IWRM implementation is the 
“ideal”, which is infeasible under multiple conflicting objectives, and therefore context-
specific, practical approaches should be developed and applied (Jeffrey and Gearey, 2006; 
Biswas, 2008; Grigg, 2008; Butterworth et al., 2010). Similarly, the normative stance behind 
EPI requires the integration of all pillars of sustainable development, whereas the basic 
motivation in this thesis is to analyse the interactions and tensions among the policy sectors.  

Cross-sectoral alignment is proposed for the analysis of cross-sectoral issues in general,  and 
the environmental impact of irrigated agriculture in particular. The concept is defined as “the 
relative positioning of multiple policy sectors that is conducive to sustainable governance of 
natural resources”. The ‘relative positioning’ refers to the manifestations of the governance 
sub-system of each policy sector in terms of their actors, levels, instruments and processes.  
The ‘conduciveness’ indicates the slightly-normative approach, which argues that aligned 
policy sectors bring about sustainable governance of natural resources through having similar 
positions in terms of their governance sub-systems. The conduciveness of alignment to 
sustainable governance is similar to the coherence criterion of regime integration (Bressers et 
al., 2004; Knoepfel and Nahrath, 2005). Empirical cases demonstrate that more coherent 
natural resource regimes, which incorporate complexity through productive combinations of 
goals, information and power, bring about more sustainable natural resource use (Bressers and 
Kuks, 2004; de Boer and Bressers, 2011). This thesis has a similar stance about the 
conduciveness of alignment, especially regarding the coherence of multiple policy sectors.  

To analyse cross-sectoral alignment, an analysis scheme is built based on the governance 
model that is proposed by Bressers and Kuks (2003) as part of the structural context of the   
CIT (See also section 2.2.2). The interrelated elements of the model grasp the multi-faceted 
nature of governance systems and provide a comprehensive framework to assess the alignment 
among the multiple policy sectors. An analysis within the social and political contexts of 
developing countries, however, requires further elaboration, since empirical studies about 
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policy or regime integration are mainly carried out in developed countries, such as Canada, 
Germany, the Netherlands and Japan (OECD, 2002; Lafferty and Hovden, 2003; Bressers and 
Kuks, 2004), whereas there are few studies in developing countries such as Malaysia (Hezri 
and Hasan, 2006) and South Africa (Funke and Roux, 2009). This justifies the importance of 
reflecting on the relevance of integration-based concepts in developing countries, which often 
have social and political contexts differing from the welfare economies and fully-functioning 
democracies of developed countries. For instance, the lack of financial or human resources   
and institutional capacity can become reasonable excuses not to take upon the long-term 
integration endeavour. It is also essential to observe that neither IWRM nor EPI elaborate on 
political issues such as the asymmetries in the distribution of power and the access of actors to 
natural and physical resources, whereas water management is inherently political and any 
elaboration on integration should explicitly address politics (Mollinga, 2008). Multiple sectors 
are rivals of each other for the fair and equitable allocation of scarce natural and physical 
resources. As a result, dealing with cross-sectoral issues like the environmental impact of 
irrigated agriculture becomes even more political and deserves paying attention to the tensions 
among the competitive policy sectors. In this respect, a parallel can be drawn with the “light 
IWRM” approach, which implies the application of IWRM principles to the projects or 
programmes of the sub-sectors, when a full-fledged implementation is impossible due to 
political, legal or institutional constraints (Moriarty et al., 2010).  

Three criteria are proposed to operationalise cross-sectoral alignment, namely, actor 
representation, issue boundaries and working procedures. The criteria touch upon different 
aspects of all governance elements, whereas each criterion relates more to a subset of  
elements, as summarised in Table 1. In the subsections below, the criteria are operationalised 
and their application to cross-sectoral issues in natural resources governance is explained.  

Table 1 Criteria of cross-sectoral alignment 

Criterion Related elements of the governance model 

Actor representation  Levels, actors and resources 

Issue boundaries  Problem definitions, objectives and instruments 

Working procedures Strategies, instruments, networks and responsibilities 

Actor representation 

Analysing natural resource governance requires considering both the multi-level and multi-
actor character of governance (Bressers and Kuks, 2003; Rauschmayer et al., 2009b). An ideal 
combination of these multiplicities would be indicated by the representation of all actors at 
each governance level, which is usually impossible in practice. The presence of participatory 
mechanisms that effectively manage time, financial and human resources is one indicator 
(Özerol and Newig, 2008). However, even if the mechanisms and resources are in place, 
representation can become a collective action problem when some actors, such as the users of 
natural resources, lack the capacity to organise and further their collective interests at higher 
levels. 

Another indicator of actor representation is the distribution of power and resources. Certain 
actors can have more power or resources, which makes them dominant in the policy process 
regarding a given cross-sectoral issue. If there is such an actor shaping the discourse and 
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affecting the policy process, the problem definition and objectives can become biased towards 
the interests of that actor (Bressers and Kuks, 2003). However, a single actor cannot assess all 
the available policy choices due to the ignorance of outcomes and the constraints of training, 
competence and authority (White, 1998). Dominance by a certain actor or the lack of 
representation of one or more actor groups can hinder achieving a comprehensive 
understanding and making progress on the cross-sectoral issue. Involving actors from multiple 
policy sectors and non-governmental spheres can improve the alignment in terms of power   
and resources (Molle et al., 2009). 

Issue boundaries 

The boundaries of cross-sectoral issues call for alignment through three aspects, namely, the 
governance levels at which the issue is dealt with; the problem definition in terms of the nature 
and size of the issue; and the prioritisation of sectoral goals within multiple dimensions.  
Cross-sectoral issues can have implications at all governance levels. Therefore, the processes 
that occur at each level as well as the interactions among different levels need to be  
deliberated in every policy sector.  An indicator of low alignment in terms of this criterion is 
the restriction of activities and argumentations to a certain level, whereas the other levels are 
ignored or excluded.  

Reaching a shared understanding about the nature and size of the cross-sectoral issue is crucial 
to identify either the improvement opportunities regarding a non-problematic situation or the 
potential solutions for a problematic situation. In both cases, the issue boundaries can be 
spanned by combining knowledge from multiple sectors, disciplines and data sources (Weber 
and Khademian, 2008; Bressers and Lulofs, 2010). Therefore, the establishment and 
maintenance of comprehensive and shared databases across all policy sectors would improve 
cross-sectoral alignment in terms of issue boundaries. Additionally, an actor can function as a 
boundary organisation that connects multiple governance levels and knowledge types (Lejano 
and Ingram, 2009). 

Prioritisation of sectoral goals with respect to multiple dimensions of sustainable development 
is a complicated task. At the national level, many sectors focus merely on economic 
development, which implies a lower priority for social and environmental dimensions. This 
unidimensional approach to development constitutes a fundamental barrier to cross-sectoral 
alignment, as it does to policy integration.  It would be naïve to argue that all the related  
sectors should have the same objective, given the inevitable sectoral specialisation and the 
complexity of political systems. In some cases, the direction and level of policy objectives are 
contested too. For example, regarding the water scarcity problem, even if the supply and 
demand sides of water management are integrated, each water-user sector can set different 
temporal objectives, which can be impossible to reach under limited financial, physical and 
human resources (Imperial, 2009).  

Working procedures 

An ‘optimum’ use of natural and physical resources implies that the instruments of multiple 
policy sectors do not cause any negative externalities. Such an ideal resource use is usually 
infeasible in practice since each sector designs and implements its own policy instruments, 
which cause overlaps (by re-doing what another policy instrument already did)  and/or 
conflicts (by un-doing what another policy instrument already did) with the instruments of 
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other sectors. Detecting and resolving the overlaps and conflicts can be difficult due to factors 
such as miscommunication among the actors in different policy sectors or lack of monitoring 
and evaluation at intersectoral level.  Despite the high probability of disagreement across 
policy sectors, cross-sectoral issues should not be seen only as a source of dispute. For 
example, resource-based monitoring and evaluation systems can enable the actors to 
comprehend the potential benefits of having similar targets. The alignment of targets requires 
the recognition of mutual benefits, and, once achieved, it can facilitate the mobilisation of 
resources towards the solution.  

Actors from different sectors can also collaborate to design and implement multi-sectoral 
policy mixes regarding a cross-sectoral issue.  Intersectoral research initiatives and 
intersectoral bodies, which have authority and resources and function on a regular basis, are  
the two indicators of collaborative working procedures. They respectively require 
interdisciplinary research and broad participation, and contribute to problem solving capacity 
(Weber and Khademian, 2008). Collaboration is also important to reach better policy  
outcomes (Kallis et al., 2009). Working together for cross-sectoral issues does not necessarily 
mean that the actors create another entity to decide and act in their name. Since cross-sectoral 
issues constitute a subset of many policy issues that each actor has to deal with, the actors can 
preserve their identities in terms of working cultures, professional disciplines and operational 
contexts (Roux et al., 2008). The value of collaboration is also justified by the need to 
overcome the monodisciplinarity in water agencies against incorporating new concerns and 
knowledge from other disciplines (Mollinga, 2008). 

2.3.2 Multiplicity of Scales 

Scales constitute the second structural multiplicity in natural resource governance. The 
complex social-ecological processes work together to articulate different scalar forms of 
organisation on spatial and temporal scales (Reed and Bruyneel, 2010). There are however 
different perspectives to the way that scale is defined and conceptualised. Regarding its 
definition, some scholars use ‘scale’ as a synonym to ‘level’, particularly in the multi-level 
governance literature (Blomquist, 2009). These concepts are differentiated in this thesis by 
conceptualising scale as “a dimension of an object or process”, and level as “the unit of 
analysis on a given scale” (Gibson et al., 2000; Turner et al., 1989). 

Knowledge and tools from social and ecological sciences need to be incorporated to  
investigate the mutual relations of social and ecological processes and thus to improve the 
understanding about the relevance and influence of scales in natural resource governance. 
Regarding the ecological sciences, common definitions and uses of scale-related concepts  
have been established (Gibson et al., 2000). The relevance of scales for social processes and 
the importance of dealing with the scale issues in social processes were pointed out even  
earlier (Tilly, 1984).  

As opposed to ecological sciences, there is a lack of common understanding about the scale-
related concepts in social sciences and different meanings are attributed to these concepts 
(Gibson et al., 2000; Görg, 2007). In the sections below, first a review is presented regarding 
the two main perspectives on the understanding and use of scale and other related concepts in 
natural resource governance. Building on these perspectives, “scalar alignment” is proposed as 
a novel concept to assess the implications of multiple scales in natural resource governance. 
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2.3.2.1 Analytical Perspective  

According to this perspective, scale refers to an objectively observable reality (Neumann, 
2009). This implies that the hierarchical levels of scales are given and they can be used to 
understand the interactions of human and environmental elements of social-ecological  
systems. Grain (resolution) and extent (size of the study area or the duration of the study) are 
the two elements that characterise a scale from an analytical perspective. Both elements are 
crucial to observe social and ecological phenomena as a whole and not to overlook the 
essential details (Turner et al., 1989; Allen and Hoekstra, 1990; Gibson et al., 2000). This does 
not exclude, however, the fact that both the grain and extent of analysis can be subject to 
critical analysis, since modifying the grain and extent can have both analytical and political 
implications.  

In ecology, space and time are accepted as the dimensions of an ecosystem; hence the spatial 
and temporal scales are the two key analytical scales. Cash et al. (2006) propose five more 
scales in the form of jurisdictional, institutional, management, networks and knowledge scales. 
However, Cumming et al. (2006) suggest that these are “functional” scales of social and 
ecological processes related to the production, consumption or management of natural 
resources. Cumming et al. (2006) also refer to “mismatch” in terms of spatial, temporal and 
functional scales. Mismatches address the problems that result from the lack of “appropriate 
alignment” between the scales of management and the scales of ecosystem processes. Table 2 
shows the definitions of these scale-related concepts.  

Table 2 Definitions of scale-related mismatches and alignment 

Concept Definition  

Scale 
mismatch 

The situation where the scale of environmental variation and the scale of the social 
organisation responsible for management are aligned in such a way that the 
functions or elements of the social-ecological system are disrupted, damaged or lost 

Appropriate 
alignment 

A relationship in which the functioning of the social-ecological system is affected by 
scale-related issues. The ways in which social and ecological hierarchies are aligned 
relative to one another 

Spatial 
mismatch 

Lack of appropriate alignment between the spatial scales of management and the 
spatial scales of ecosystem processes 

Temporal 
mismatch 

Lack of appropriate alignment between the temporal scales of management and the 
temporal scales of ecosystem processes 

Functional 
mismatch 

Lack of appropriate alignment between the functional scales of management and the 
functional scales of ecosystem processes 

Source: Adapted from Cumming et al. (2006:3) 

Mismatch pinpoints the relationship between different scales and the scale-related problems 
regarding the governance of social-ecological systems. A concept that is used with a similar 
meaning is “functional misfit”, which implies the failure of governance institutions to 
internalise the nature, functionality and dynamics of the ecosystem (Ekstrom and Young, 
2009). A major result of functional misfit is governance gaps that hinder the recognition of the 
linkage between industry sectors and significant ecosystem properties. Another relevant 
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concept from an institutional perspective is “institutional fit”, the alignment of institutions with 
the physical entities of social-ecological systems. The main argument of institutional fit is that 
if the degree of institutional fit is low, then sustainability problems are experienced at the 
system level (Ostrom, 1990; Young, 2002). 

2.3.2.2 Critical Perspective 

The proponents of critical perspective argue that the meaning and levels of scale are 
continually redefined (Delaney and Leitneh, 1997; Marston, 2000). This implies that the levels 
of scales are not given, but instead socially constructed and contested through interactions 
among multiple actors with different ‒ and often competing or conflicting ‒ values and 
interests (Brown and Purcell, 2005; Neumann, 2009).  

In the water governance literature, the social-construction and contestation of scale is mostly 
elaborated on the basis of the mismatch within the jurisdictional scale and between the 
jurisdictional and hydrological scales (Lebel et al., 2005; Norman et al., 2012). From the 
critical realist perspective, the aim is not only to analyse the impacts of scales, but also to 
reveal the power dynamics and contestations during the construction of scales over time and 
space (Norman et al., 2012).  

From the critical perspective, the sanctioning of a hydrological or jurisdictional level as the 
“best” level of governance is also questioned (Meinzen-Dick, 2007; Molle, 2009a; Ingram, 
2011). Particularly, the presence of long-lasting jurisdictional boundaries is considered an 
obstacle to implement the hydrological boundaries, such as watersheds or river basins, as the 
governance unit. Cohen and Davidson (2011) argue that the use of watersheds as the 
governance unit constitutes challenges in terms of asymmetries within policy-sheds, i.e., the 
levels at which the policy decisions are made, and between watersheds and policy-sheds, and 
therefore watersheds should be seen as choices to support policy goals, rather than as 
unquestionable starting points for effective water governance. This argument does not deny 
that the boundaries of a watershed can be strongly justified or contested.  

2.3.2.3 Scalar Alignment 

Although the analytical and critical perspectives on scales are not conflicting, there is a 
research gap in terms of incorporating their premises and merits into the analysis of natural 
resource governance. The analytical perspective adopts a static view to the individual features 
and interwoven functioning of social and ecological systems. Therefore, this perspective 
strongly addresses scale interactions such as scale mismatches and functional misfits. The 
critical perspective, on the other hand, embraces the dynamic nature of scale by dealing with 
the social and political construction processes. This firm grasp makes the critical perspective 
more suitable to explain the contestation of governance levels, the scaling up and down of 
governance processes, and the effects of modifying the grain and extent.  

To combine the static and dynamic aspects of scales, the concept of scalar alignment is 
proposed in this thesis. Scalar alignment is defined as “the relative positioning within and 
among spatial and temporal scales in such a way that it is conducive to sustainable 
governance of natural resources”. Despite building on both the analytical and critical 
perspectives, the “conduciveness” element in the definition indicates a slightly-normative 
approach, claiming that highly-aligned scales contribute to sustainable natural resource 
governance through resolving, or preferably preventing, the scale mismatches and misfits.  
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This proposition is supported by the fact that “alignment” is conceptualised as the antagonist  
of mismatch and misfit, which threaten natural resource sustainability by disrupting or 
damaging the social-ecological systems (Cumming et al., 2006).  

Scalar alignment is assessed by drawing on the criterion of internal coherence. This criterion is 
based on the five-element governance model that reflects the multi-faceted nature of the 
structural context: 1) Levels and scales 2) Actors and networks 3) Problem perceptions and 
objectives 4) Strategies and instruments 5) Resources and responsibilities (See section 2.2.2 as 
well as Bressers and Kuks (2003) and Bressers and Kuks (2013) for the initial and final 
versions of the model, respectively). Internal coherence is defined as the degree to which the 
aspects of a given element fit with one another, and the element as a whole fits with the other 
elements of governance (Bressers and Kuks, 2003). 

Since “levels and scales” constitutes the focal element, the aim is to assess the coherence of 
levels and scales within themselves and with other elements. Two indicators are proposed to 
assess the scalar alignment by applying the criterion of internal coherence to scales. First 
indicator is the spatial alignment between the levels of jurisdictional scale, on which the 
governance structure is organised, and the levels of agro-ecological scale, on which the 
agroecosystem of irrigated agriculture is organised. Second indicator is the temporal alignment 
between the temporal levels of policy and resource use processes and the temporal levels of 
ecological processes. 

2.3.2.4 Scales of Irrigated Agriculture 

This section describes the spatial and temporal scales of irrigated agriculture. The spatial scale 
of irrigated agriculture is described using the agro-ecological scale and the jurisdictional scale. 
These two scales respectively reflect the way that the agricultural system and the 
administrative system of irrigated agriculture are organised (Compare Cash et al. (2006) who 
define spatial scale and jurisdictional scales as separate scales). The agro-ecological, 
jurisdictional and temporal scales of irrigated agriculture can have various levels. Figure 5 
shows examples of the levels of these scales. 

Figure 5 Possible levels of the scales of irrigated agriculture 

 
Changes that occur when different extents and grains are applied to observe the spatial and 
temporal scales constitute relevant scalar issues in irrigated agriculture (Lankford, 2012). For 
instance, limiting the spatial and temporal extent to very low levels obstructs the detection of 
environmental impacts at the ecosystem level. Long-term observations at different sections of 
the ecosystem can be more appropriate, since the severity of the impacts might not be the   
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same in all areas due to topography, soil quality or vegetation pattern. Another related issue is 
the “average problem” that is experienced due to a too-large grain size. Indicators such as the 
average amount of water used or the average value of soil quality at the agroecosystem level 
can be misleading, whereas measurements at the plot level can be useful to detect the  
problems experienced by individual farmers. These issues should be taken into account while 
assessing the scalar alignment and identifying its implications. 

Agro-ecological scale of irrigated agriculture 

A useful concept to describe the agro-ecological scale of irrigated agriculture is agroecology, 
which is defined as “the study of the interactions between plants, animals, humans and the 
environment within agricultural systems” (Dalgaard et al., 2003:42). Having roots in a variety 
of disciplines including, among others, ecology, agronomy, sociology and economy, the 
concept of agroecology possesses multiple understandings such as a discipline, practice, and 
even a social movement (Dalgaard et al., 2003; Francis et al., 2003; Wezel et al., 2009; 
Gliessman, 2011). The consideration of multiple levels that reflect the hierarchies of natural 
and agricultural systems is common to all these understandings. Thus, the spatial scales of  
both the natural system and the agricultural system matter. According to Dalgaard et al.  
(2003), the spatial scale of the natural system is the ecological scale, which ranges from a cell 
to the ecosystem level, whereas the levels of the agricultural system are plot, field, farm, 
community, state, region and globe.  

Regarding the spatial scale of the agricultural system, “agroecosystem” is used as a spatial 
level above the plot, field and farm levels (Dalgaard et al., 2003; Wezel et al., 2009). The 
spatial levels of the agricultural system that go beyond the agroecosystem level are the basin 
and the ecosystem. These levels overlap with the levels of the ecological scale, since beyond 
this level there is no space-based hierarchy in agricultural production systems. As mentioned in 
section 2.2.3.1, agroecosystem also implies the modified ecosystem that favours production 
through agricultural activities (Falkenmark and Galaz, 2007; Gordon et al., 2010; Molden, 
2007). Thus, the boundaries of the agroecosystem cover both natural and physical elements. 
The agroecosystem of irrigated agriculture can incorporate both the water and soil resources as 
well as the other resources necessary for irrigated agriculture. Furthermore, the physical 
infrastructure (such as irrigation and drainage canals and water storage facilities) is also an 
important part of the agroecosystem of irrigated agriculture. This extended view on the 
agroecosystem of irrigated agriculture is necessary since the physical infrastructure is an 
essential modification to the aquatic and soil ecosystems that are vital to practice irrigated 
agriculture.  

Jurisdictional scale of irrigated agriculture 

The levels of the jurisdictional scale reflect the administrative boundaries, within which the 
actors are organised, and they differ from country to country. These levels are hierarchically 
organised, starting with localities (such as villages and towns) at the bottom, and ranging to 
provinces, states and intra-state or inter-state regions at higher levels.  

The alignment between the levels of jurisdictional and agro-ecological scales can involve 
inefficiencies or obstacles that indicate a lack of scalar alignment. For example, if the 
objectives of national policies neglect the local needs or conditions of practices at the farm 
level, this is can be considered as an indication of low degree of scalar alignment.  
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The implications of alignment within the different levels of jurisdictional scale are also 
relevant. This within-scale alignment refers to the degree with which actors’ characteristics 
(motivations, cognitions, capacity and power) at different levels are aligned with each other 
(Bressers, 2004). If the actors at different jurisdictional levels possess contradictory 
characteristics, this implies a low degree of alignment between the levels of jurisdictional 
scale. The reform processes in the irrigation sector and the long-term outcomes of those 
reforms can also have implications on governance levels. Such reforms create new 
jurisdictions, for instance through the establishment of WUOs at the local level, and reassign 
the responsibilities for the management of irrigation systems (Meinzen-Dick, 2007; Mollinga 
and Bolding, 2004). 

Temporal scale of irrigated agriculture 

Both the agro-ecological and jurisdictional scales of irrigated agriculture involve events and 
actions that span a wide temporal spectrum (Dalgaard et al., 2003). Those events and actions 
include farmers’ crop choices and irrigation decisions on a short-term basis, as well as the 
jurisdictional cycles of the political system. The temporal extent of ecological processes, on the 
other hand, covers a very wide range, which can reach to centuries. Thus, it is often the case 
that the temporal scales of political systems and agroecosystems are not aligned, since the 
extents of these two systems do not overlap. 

Applying multiple temporal grains and extents can reveal the changes that occur on multiple 
spatial and temporal levels. Indicators about lower spatial levels, such as on-farm irrigation 
efficiency, can be better monitored by using a smaller temporal grain (days or weeks), since a 
large temporal grain (seasons or years), would oversee the changes in timing and frequency of 
irrigations (Burt, 1999). On the other hand, applying a larger extent of temporal scale can 
enable the detection of changes that occur in the long term. A typical case is the time lag 
between the individual decisions of farmers and the emergence of water and soil problems. If a 
shorter temporal extent is applied, the incremental signals such as the degradation of soil 
quality and the rise or fall of the groundwater table can be neglected.  

2.3.3 Multiplicity of Institutions 

Institutions, or the “rules-in-use” as Ostrom (1992) refers to them, have several functions such 
as shaping the permitted, prohibited and allowed actions, reducing uncertainty by providing 
structure to human interactions and creating common meaning for actions and outcomes 
(North, 1990; Ostrom, 1998). The role of institutions on actors’ actions is, therefore, not 
deterministic, but through their influence on the preferences and perceptions of actors by 
facilitating or constraining the range of choices that are available to the actors or by defining 
how the actors evaluate the outcomes and interpret the causal mechanisms (Scharpf, 1997).  

An institutional multiplicity arises due to the existence of a multi-level institutional structure 
with social norms and institutionalised rules that influence the actions of actors (Scharpf, 
1997). Through adaptation or purposive design, the actors create and change the institutions, 
implying that there is no one “best” solution in terms of the configuration of institutions 
(Scharpf, 1997). Thus, defining a set of institutions for sustainable natural resource  
governance is not a goal in itself. Based on the analysis of common-pool resources 
management cases from different countries, however, eight design principles are identified  
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that underlie the rules by facilitating trust and reciprocity among resource users (Ostrom, 1990; 
see also the first column of Table 3). 

In a recent study Cox et al. (2009) analyse 112 cases (out of which 28 are about irrigation) that 
applied these design principles. They find out that 90 per cent of the studies support the 
relevance of the principles and conclude that the set of principles is criticised mostly about 
their completeness rather than correctness. First criticism is on the bounded rationality 
assumption about actor behaviour and the exclusion of group issues such as internal conflict 
and heterogeneity. Ostrom (2010:19) acknowledges that the bounded rationality model of 
individual choice might not be sufficient to explain human behaviour and suggests that “we 
need to develop an underlying theory of human behavior in diverse settings so that we can 
begin to predict how individuals who interact in one type of setting will or will not gain trust 
and reciprocity compared to another type of setting”. 

The meta-analysis that Cox et al. (2009) carry out also reveals that the emphasis of principles 
on formal rules and strategies and their exclusion of external factors such as social context and 
environmental complexity are criticised. It is argued elsewhere that the scholarly literature on 
common-pool resource management does not reflect on other external factors such as markets, 
technology, states and population pressures7 (Agrawal, 2003). Exclusion of external factors is 
prominent in IAD since it adopts a bottom-up approach by arguing that local actors can self-
organise by devising and enforcing the rules of sustainable common-pool resource use without 
the need for governmental intervention.  

Actions enable the interaction of users and providers with other elements within the set of 
underlying formal and informal rules. To reach a compact set of actions, Ostrom’s (1990) 
design principles are utilised. Table 3 shows these principles and the basic actions that can be 
inferred from each principle.  

Table 3 Design principles for institutions and related actions 

Design Principles Related Action(s) 

▪ The individuals or households who have right to use 
resource are clearly defined. 

▪ Users use the resource. 

▪ There is a proportion between the amount of resource 
used and the effort devoted to infrastructure 
maintenance. 

▪ Users use the resource. 
▪ Users maintain the infrastructure. 

▪ Monitors are the users themselves or accountable to 
the users. 
▪ Users who violate the rules are sanctioned by the 

monitors and/or the users. 

▪ Monitors monitor resource use. 
▪ Monitors monitor infrastructure maintenance.
▪ Users organise to assign monitors. 
▪ Users organise to sanction violation. 

▪ The users who are affected by the rules about resource 
use can modify those rules. 
▪ There are low-cost, local arenas for conflict resolution 

among users or between users and providers. 
▪ Users have the rights to devise their own institutions. 
▪ Activities for above principles are organised in multiple 

layers of nested enterprises. 

▪ Users/providers regulate resource use. 
▪ Users/providers regulate infrastructure 

maintenance. 
▪ Users organise to change existing rules. 
▪ Users organise to devise new rules. 

Source: Own table adapted from Ostrom (1990) 

                                                 
7 These external factors are comparable with the factors included in the wider context of the CIT. 



33 

Based on the actions defined in Table 3, the actions of users and providers can be categorised 
under five main groups: 

- Users use the common-pool resource 

- Users maintain the public infrastructure 

- Providers or organised users monitor and regulate the use of common-pool resource 

- Providers or organised users monitor and regulate the maintenance of public 
infrastructure 

- Users organise to become providers and take their actions 

2.3.3.1 Institutional scale and farmers’ participation 

Rules function at different levels as nested rules. This nested structure implies that the rules at 
higher levels define how the rules at the lower levels can be modified (Ostrom, 1998). An 
approach to categorise the nested rules of collective action is to put them into three  
hierarchical levels: operational, collective-choice and constitutional-choice (Kiser and Ostrom, 
1982). The operational rules at the lowest level affect the operational situations about resource 
use such as provision, extraction, monitoring and enforcement. The rules at the upper level are 
the collective-choice rules, which define how the operational rules are defined and changed. 
Finally, the rules at the constitutional-choice level indirectly affect the operational level  
actions since they define the way that the collective-choice rules are defined and changed. The 
number of hierarchical levels can be increased for defining the meta-constitutional situations 
(Ostrom, 1999). 

Due to their multi-level hierarchical nature, institutions are also seen as a category of scale 
(Cash et al., 2006). Institutions defined at different levels affect the structure of collective 
action situations, and in turn the way that individuals act and the outcomes of the social-
ecological system (Ostrom, 1998). It is inevitable that the outcomes at different levels interact 
with the institutions at the same or different spatial and temporal levels. If the design of 
institutions at each level is not aligned with the dynamics of social and ecological elements, 
then problems can be experienced at the system level.  

The existence of participatory institutions indicates users’ involvement in the decision-making 
processes regarding the definition, enforcement and revision of rules. All the institutions 
related to the five actions (use, maintain, regulate, monitor and organise) constitute the 
institutions of participation. The institutions of farmer participation are operationalised using a 
three-tier institutional scale with zero-order, first-order and second-order levels. As Table 4 
shows, these levels follow the institutional scale that includes the hierarchical levels of 
operational, collective-choice and constitutional-choice levels proposed by Kiser and Ostrom 
(1982).  

Zero-order institutions are the operational rules regarding the farmers’ actions about water use. 
First-order institutions include the collective-choice rules about farmer participation in the 
definition, enforcement and monitoring of the operational rules. Finally, second-order 
institutions are about the involvement of farmers in changing the first-order rules and they are 
defined for each first-order rule. 
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Table 4 The institutions of farmer participation in decisions about water use 

Level  Questions Rules about water use 

Zero-order  What? 

▪ Requirements to have permission to use water 
▪ Periods that the water can be used 
▪ Irrigation methods that the users are permitted (or obliged) to use 
▪ Basis to determine the amount of water to be used 
▪ Basis to determine the irrigation fee to be paid 
▪ Prohibited actions 
▪ Sanctions for prohibited actions 

First-order  
Who decides?  
How? 
 

▪ Permissions to use water  
▪ Periods to use water 
▪ On-farm irrigation methods 
▪ Basis to determine the irrigation fee 
▪ Prohibited actions 
▪ Sanctions for prohibited actions 
▪ Monitoring of compliance to rules 

Second-order What? 

(For each first-order rule) 
▪ Possible reasons to change the rule 
▪ Type and proportion of users that participate in changing the rule  
▪ Proportion of rule changes that involve the users 
▪ Phase(s) of the rule-changing process that the users participate in 
▪ Timing that non-participant users are informed about the changes 
▪ Means to inform the non-participant users about the changes 
▪ Means to take and respond to non-participant users’ inquiries  

 

Zero-order institutions of participation 

Some of the rules about resource use and infrastructure maintenance exist, whether or not the 
users participate in decision-making processes. These rules form the basis for the ‘use’ and 
‘maintain’ actions linking users to resource and infrastructure, respectively.  In other words,  
the users cannot engage in collective action without the establishment of these rules.  Such 
rules can be called the ‘zero-order institutions of participation’.  

Zero-order institutions can have direct impact on the sustainability the common-pool resource 
and the infrastructure, since they are the underlying institutions that shape how the resource is 
used and how the infrastructure is maintained. If there is a problem with the definition and 
enforcement of these rules, it is likely that there is a collective action problem, too. So, the 
zero-order institutions should be tailored according to the attributes of the resource and the 
infrastructure. For instance, if the resource is highly subtractive, attention must be paid to the 
efficiency, fairness and enforceability of the rules (Ostrom, 1990; Ostrom et al., 1994). 

First-order institutions of participation 

The actions ‘use’ and ‘maintain’ are not directly related to the decision-making processes of 
irrigation management, but rather to the inputs, outputs and boundaries of the processes of 
water use and infrastructure maintenance. Participation of users in the decision-making 
processes can be assessed by investigating whether or not the actions assigned to providers 
(‘regulate’ and ‘monitor’) are taken by the users, too. When the users participate in the 
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definition and enforcement of the zero-order institutions, they have the opportunity to make 
rules during two basic processes, namely regulation of resource use and infrastructure 
maintenance and monitoring of resource use and infrastructure maintenance. Accordingly, the 
rules related to regulation and monitoring shape the way that rules about use and maintenance 
are defined, enforced and monitored. This higher level of rules also includes those about the 
participation of users in the processes for the definition, enforcement and monitoring of the 
rules about resource use and infrastructure maintenance. Such rules are called the ‘first-order 
institutions of participation’. 

Answering the two questions for each zero-order institution reveals the first-order institutions 
of participation. First, ‘by whom’ questions identify the actors that are permitted or obliged to 
regulate and monitor resource use and infrastructure maintenance. Second, the 
(non)participatory mechanisms, which are used for the rule-making processes, are found out  
by answering the ‘how’ questions.  

Participation of users in regulation and monitoring implies that users are involved in actions 
that are assigned to the providers. First-order institutions lay out the scope of participatory 
mechanisms that enable such actions and the answers to ‘by whom’ and ‘how’ questions  
reveal the extent to which users participate in the rule-making processes. In this respect, two 
significant attributes of the system are the size and homogeneity of the user-group. When the 
number of users is high, it can become difficult and time-consuming to agree on rule definition 
and to enforce the rules (Baland and Platteau, 1996; Ostrom et al., 1999). As the size of the 
group increases, involving representative users in the rule-making processes might be 
preferred. However selecting the adequate number of representatives might not be 
straightforward and it can bring about the issues about fairness and equity, particularly for 
heterogeneous groups. If there are ambiguities about the definitions of rules or if the rules are 
not effectively enforced, the ‘regulate’ and ‘monitor’ actions can result in problems with 
resource use and infrastructure maintenance.  

Second-order institutions of participation 

Although necessary, the observation of extensive participation is not sufficient to conclude that 
participation is effective in contributing to sustainable common-pool resource management. 
For instance, the self-interest of participants can be a barrier before effective participation. 
Some participants might manipulate the participation situations to fulfil their self-interests, 
which can even contradict collective interests and threaten resource sustainability. Definition of 
sanctions is an example of such situations. Participation can lead to a decision to sanction 
excessive water use only with monetary fines, which can decrease the financial burden caused 
by irrigation fees. However continuing excessive water use can cause long-term problems on 
soil quality, decrease the water available to other users, and create conflicts between upstream 
and downstream users.  

Above considerations can be incorporated into the analysis by investigating the institutions at a 
higher level. Since these institutions will be about the institutions of participation, they can    
be called ‘second-order institutions of participation’. Second-order institutions shape the      
action ‘organise’ and have outcomes in terms of revision of the existing rules and definition of 
new rules. The evaluation of second-order institutions facilitates answering the question of 
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‘How are the users organised to change the rules towards sustainable common-pool resource 
management?’.  

Similar to the first-order institutions, the number of users within the system has an impact on 
organisedness, too (Ostrom et al., 1999; Anderies et al., 2004). It affects the type and number 
of participant users as well as the timing and frequency of participation.  If the users constitute 
a small group, each actor can act both as a user and a provider. However within a large group, 
it would be necessary to form multiple organisations or to assign different tasks to different 
users. If some users cannot be actively involved in the rule-making process, information 
channels and feedback mechanisms should be established and effectively used for ensuring 
healthy communication. Informing all the users about the decisions and employing feedback 
mechanisms increase the transparency of the rule-making processes, too. Additionally, the 
abovementioned benefits from public participation, namely learning, ownership and 
compliance, are correlated with, among others, the effectiveness of communication.  

2.3.3.2 Institutional Alignment  

Institutional alignment refers to the alignment among the rules at different levels of the 
institutional scale. The degree of institutional alignment is a result of the top-down and  
bottom-up interactions of rules. If higher-level rules inhibit the application or revision of 
lower-level rules, this implies a low degree of alignment. For instance, regarding the first- 
order rule about “monitoring of compliance to rules”, if a second-order rule envisages that 
“only the top management of the WUO can change the rule”, this implies a low degree of 
alignment since the farmers that do not have the power to be involved in the top management 
cannot revise the first-order rule. On the other hand, a high degree of alignment is associated 
with the solution (or prevention) of collective action problems. For instance, problems with   
the application of a lower-level rule can trigger a new rule or a rule change at higher levels 
towards solving the collective action problem. 

It is argued that a low (high) degree of institutional alignment is among the factors that can 
cause (solve) sustainability problems in social-ecological systems. This argument builds on 
‘institutional fit’, which calls for the alignment of institutions with the physical entities of 
social-ecological systems (Ostrom, 1990; Young, 2002). If the degree of institutional fit is low 
(i.e. institutions are not aligned with the dynamics of social and ecological entities), problems 
are experienced at the system level. Institutional alignment extends this argument to the 
alignment between the rules at different levels. The influences of rules and their alignment on 
environmental sustainability can be explained based on the institutional design principles. 

Zero-order rules affect environmental sustainability by regulating who is permitted to use 
water, how much, when and with which irrigation methods, whereas first-order rules describe 
the scope (‘by whom’) and mechanisms (‘how’) of participation in the definition and revision 
of zero-order rules. The influence of first-order rules on environmental sustainability relies on 
the effectiveness of monitoring and sanctions, which are among the design principles of 
sustainable irrigation systems (Ostrom, 1992). Community structure is a key factor regarding 
the enforcement of monitoring and sanctioning. For instance, a non-hierarchical and 
homogeneous community can enforce monitoring and sanctioning by facilitating the equal 
distribution of the costs and benefits of collective action (Ostrom, 1992; Bardhan and Dayton-
Johnson, 2002). On the other hand, the heterogeneity in terms of cultural, social and economic 
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conditions can have implications for the collective action problems (Baland and Platteau, 
1996). Disadvantaged groups such as landless and smallholder farmers, tail-end water users 
and women often suffer from the unequal distribution of benefits and costs. However, these 
groups lack the power and resources to enforce or change the rules (Tang, 1992; Bardhan and 
Dayton-Johnson, 2002). The accountability of farmer organisations to their farmers is another 
factor of effective sanctions, particularly in large-scale irrigation systems (Merrey, 1996). 

As compared to the zero- and first-order rules, the second-order rules have a less direct, yet 
crucial, effect on environmental sustainability. In the existence of environmental problems, if 
the users can apply second-order rules to change the lower-level rules, the threat on 
environmental sustainability can be relieved. However, the second-order rules are prone to a 
second-order collective dilemma: All the users can benefit from the new rules, even if they are 
not involved in the crafting of the rules (Ostrom, 1990). Long-term interactions among the 
users can solve this dilemma by establishing trust and reciprocity, whereas path dependency 
can function as an historical-institutional variable (Heinmiller, 2009), which limits the future 
choices about higher-level rules that can solve the collective action problems by modifying the 
lower-level rules. 

2.4 Processes and Their Outputs  

Processes of natural resource governance are categorised under three processes: policy design, 
policy implementation and resource use. From an actor-based perspective these processes can 
be considered as decision-making processes that involve actors with multiple characteristics. 
At the same time they are influenced by the structural multiplicities of policy sectors, scales 
and institutions. The functioning of these processes and their relationships can be deployed 
through examining the input-process-output-feedback mechanisms among them. Figure 6 
shows the process model that is built and applied for the case of irrigated agriculture.  

2.4.1 Policy Design and Policy Interventions 

Within the context of irrigated agriculture, policy design involves the decisions to create  
policy interventions at the national or international levels with the aim to solve specific policy 
problems or improve the situation in a policy sector. Policy interventions constitute inputs for 
the policy implementation process that involves the decision-making processes carried out by 
the actors that manage the irrigation systems, provide the inputs for irrigated agriculture and 
monitor the quality and quantity of water and soil resources.  

Irrigated agriculture is at the intersection of water and land regimes, which are dispersed 
among several policy sectors. Therefore, the related policy design process in multiple sectors 
are analysed in their structural context. These processes are analysed to understand how policy 
instruments and property rights are made and modified in time. In particular, the examination 
of the interactions among actors, based on different combinations of actor characteristics, is 
relevant to understand the patterns of policy implementation by revealing the mechanisms 
behind the implementation of instruments as well as the challenges and barriers for effective 
outcomes.  

 



 

Figure 6 Process model of irrigated agriculture across multiple policy sectors  
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NOTES: 1) To simplify the visualisation, feedback relationships are not shown in the figure. 2) Grey-shaded processes and outputs are outside the scope of analysis  

Water 
pollution

Soil pollution

On-farm drainage  

On-farm water 
withdrawal 

Evaporation and 
transpiration 

Low water use 
efficiency 

Soil 
salinisation

Waterlogging 
On-farm water loss 

Fertiliser and 
chemical use 

Waste disposal to 
irrigation canals 

Maintenance level 
of the drainage 

Crop pattern 

Water allocated to 
the irrigation 
schemes

Maintenance level 
of the irrigation 

Farmers’ 
awareness on water 
and soil quality 

Level of water 
treatment 

Financial 
subsidies  

Monitoring of water 
quantity  

Operation and 
maintenance of 
irrigation systems 

Monitoring of soil 
quality  

Monitoring of water 
quality 

Irrigation 
investments 

Water pricing  

Water property 
rights  

Legislation on 
soil quality  

Legislation on 
water quality  

Agricultural 
policy 

Water policy 

Environmental 
policy 

Farmers’ crop 
choice and input 
supply  

Formation of 
WUOs 

On-farm irrigation 
methods 

Farmers’ irrigation 
knowledge 

Farmers’ on-farm 
irrigation practice 

Training and 
extension 

Land use 
policy 



39 

As shown in Figure 6, the policy process of irrigated agriculture spans mainly over four policy 
sectors: agriculture, environment, water and land use. Agricultural policies aim for food 
security and increased farmer income through higher crop yields. Regarding environmental 
policies, the conservation of water and soil quality as well as the protection of agroecosystems 
are among the relevant objectives. The irrigation investments constitute key water policy 
interventions to develop the available freshwater resources. In many countries, the 
management of the irrigation system is transferred from the public water providers to the water 
user organisations formed by the farmers. As a result of such institutional reforms, farmers 
increasingly participate in the decision-making processes of irrigation management. A     
critical intervention is the development of water and land resources to enable irrigated 
agriculture practices. This involves investments in both water and land use sectors, since the 
water resources are developed by constructing dams and irrigation canals, and irrigable land is 
developed by preparing the land for irrigation through land consolidation and on-farm 
development. 

2.4.2 Policy Implementation and Local Arrangements 

The second process is the management of natural resources, which involves the 
implementation of the policies that are designed at the national level. Policy implementation 
process leads to arrangements at the local level that are used as inputs for the resource use 
process.  

The relation between the design and implementation processes of policies can be understood 
from a top-down and/or a bottom-up perspective (Matland, 1995). The top-down approach 
asserts that the designers of policies are key actors and the analysis therefore starts with 
“statutory language”. The major question that is asked from this perspective is:  “To what 
extent do the actions of implementers and target groups match the goals of policy decisions set 
by the designers?”. The followers of the bottom-up approach, on the other hand, argue that a 
more realistic understanding of implementation can be gained by looking at a policy from the 
view of the target population and the service deliverers, i.e., policy implementers. This thesis 
examines the policy implementation perspectives from both perspectives. 

As mentioned earlier, farmers’ participation in irrigation management through participatory 
irrigation management (PIM) programmes is the major process through which the policy 
design and resource use processes regarding irrigation are connected. The underlying principle 
of PIM is to implement the principle of “public participation”. Due to its significance in the 
analysis of PIM, an overview the concept of public participation and the two major approaches 
to its evaluation are presented in the next subsection. 

2.4.2.1 Evaluating Public Participation 

Public participation8 enables the involvement of individuals and their organisations in the 
decision-making processes at different levels of governance (Arnstein, 1969).  Incorporating 

                                                 
8   In this thesis, “public participation” is used as an umbrella term to also imply “stakeholder 

participation”. It is assumed that participants can be individual members of the public and collective 
entities in the form of organised stakeholders. 
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the values, beliefs and knowledge of the public into the policy decisions has long been 
considered indispensable for sustainable development. Many policy documents such as the  
Rio Declaration (UNCED, 1992) and the Johannesburg Declaration (UN, 2002) reflect this 
view. Accepted in 1998, the Aarhus Convention reflects the international consensus for 
improving participatory mechanisms in the general realm of environmental decision-making 
(UNECE, 1998) by granting citizens and organisations the right to be informed about 
environmental matters and to participate in environmental decision-making.  

Participatory mechanisms are also regarded as an indispensable element of the decision-
making processes in water management. This perspective is shared by scholars (Jaspers, 2003; 
Delli Priscoli, 2004; Creighton, 2005; von Korff et al., 2012) as well as the international 
organisations that promote IWRM (GWP-TAC, 2000) and good water governance (WWAP, 
2012). On the international agendas, public participation found wider acclaim starting in the 
1990s. At the Dublin Conference, participation was identified as one of the four guiding 
principles for water management (ICWE, 1992). In line with the Dublin principles, the GWP,  
a key promoter of IWRM, denotes public participation as a key principle of IWRM (GWP-
TAC, 2000). Similarly, the Water Framework Directive was enacted as the European Union’s 
major water policy document that pinpoints the need to fulfil public participation requirements 
for its effective implementation (European Parliament and Council, 2000). Thus, more and 
more emphasis is put on public participation, and accordingly substantial time, funding and 
efforts are allocated to plan and implement participatory water management. 

The increasing emphasis on public participation can be explained by a multitude of benefits 
expected for the public members and water managers. These benefits include mainly the 
following (Webler and Renn, 1995; Ashford, 1999; Mostert, 2003): 

- Improving public awareness of environmental issues 

- Increasing the quality of decisions drawn on local knowledge 

- Developing a shared understanding of the problem 

- Getting public acceptance, commitment and support with regard to decisions and plans 

Two main arguments, namely normative and instrumental, expound upon these expected 
benefits (Coenen, 2009). The normative argument asserts that participation is necessary for 
better functioning democracies, since it serves normative ideals such as equity, 
representativeness, transparency and empowerment (Fiorino, 1990; Webler, 1995; Leach, 
2006). The instrumental argument, on the other hand, stresses the role of participation as a tool 
to increase the legitimacy of policy decisions and to improve the effectiveness of policy 
implementation (Beierle and Cayford, 2002; Coenen, 2009). It is widely accepted that public 
participation brings out the opportunity to improve environmental management by 
incorporating the knowledge, values, and perspectives of the public (Eden, 1996; Dietz, 2003; 
Pound et al., 2003). In line with the instrumental view, a third argument is referred as the 
substantive argument (Fiorino, 1990). This argument suggests that the judgments of lay public 
members are as sound as expert knowledge and therefore should be incorporated to improve 
the quality of decisions (Beierle and Cayford, 2002).  

Evaluating public participation requires considering multiple aspects, since public  
participation processes occur in diverse context. Additionally, scholars from several scientific   
disciplines such as evaluation research, action research, social psychology, environmental 
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science and public administration developed different evaluation approaches. Another 
requirement is grasping the issues related to design and evaluation of public participation 
processes. For instance, the definition of the ultimate expectation from public participation, i.e., 
whether we aim to achieve “good”, “effective”, or “successful” public participation practices, 
is not common for all cases. Such concerns make it a difficult task to make a contribution to 
the theoretical foundations of evaluating public participation.  

Approaches to evaluating public participation in environmental decision-making can consider 
one or more of several aspects (Chess and Purcell, 1999; Mostert, 2003; Özerol and Newig, 
2008): 

- Definition of expected benefits and goals 

- Identification of potential problems 

- Selection of relevant stakeholders  

- Timing for the involvement of the participants  

- Allocation of necessary financial resources  

- Selection and adaptation of the appropriate participation method(s) 

- Development and utilisation of healthy communication channels 

Depending on which aspects are taken into account, evaluation approaches can be categorised 
into different groups. The main differentiation is made as to whether public participation is 
evaluated with process criteria or outcome criteria (Chess and Purcell, 1999; Chess, 2000; 
Rauschmayer et al., 2009a). There are also hybrid approaches that simultaneously use process 
and outcome criteria or develop additional groups of criteria. However, the major 
categorisation for review is made for the two major approaches of process-based and outcome-
based evaluations. 

Process-based evaluations 

This first category of evaluations focus on the principles that should be adopted during the 
participation process, since it is assumed that the way that process functions contributes to the 
achievement of the benefit of public participation. 

Fiorino (1990) emphasizes the merits of participation on democratic grounds and proposes four 
criteria:  1) allowing direct participation of citizens in decisions;  2) enabling citizens to share 
in collective decision-making;  3) providing a structure for face-to-face discussion over       
time and 4) providing the citizens with the opportunity to participate equally with 
administrative officials and technical experts. 

Renn et al. (1995) propose the fulfilment of the goals of fairness and competence as the major 
principles of public participation. Fairness is demonstrated by giving participants equal 
opportunities to attend, initiate discourse, participate in the discussion and participate in the 
process, whereas competence requires providing the participants with access to information 
and use of the best available procedures for knowledge selection during the process. 

Parallel to the work of Renn et al. (1995), procedural fairness appears as the major criterion 
that Lauber and Knuth (1999) apply to evaluate participation. The other criteria that they use 
are the quality of reasoning and knowledge, efficiency in terms of cost and time and stability  
of the outcomes of the process, which imply both the lasting of the final decision and the 
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improvement of relationships among the participants. Lauber and Knuth suggest that 
procedural fairness can be evaluated by measuring the perception of participants about the 
impartiality of the decision-making authority, the existence of equal opportunity to participate, 
adequate representation of all important viewpoints, whether all citizens had the opportunity to 
voice their opinions during the process and whether citizens influence the final decision.  

To represent the perspective of participants on the qualities of a good public participation 
process, Webler et al. (2001) identify five criteria, which they call “discourses”, and argue that 
the process should be legitimate, promote a search for common values, realize democratic 
principles of fairness and equality, promote equal power among all participants and  
viewpoints, and foster responsible leadership, which also includes ownership. The discourses 
are extracted through the analysis of the answers given by the participants to the questions 
about a specific participation process. To compare these criteria, Webler et al. (2001) also 
propose five themes, namely the importance of consensus and wide democratic participation, 
significance of a date for reaching the agreed goals, role of information, and nature of 
interactions among the participants.  

By considering public participation as a deliberative process and combining fairness and 
competency with the principles of publicity and accountability, Petts (2001) proposes ten 
evaluation criteria. Applied during a case study in waste management, the criteria are  
identified as representativeness, procedural fairness, deliberation, engagement of within-group 
dissent, expert challenge, claims testing, making a difference to participants, promotion of 
consensus, making a difference to decisions and transparency, for the evaluation of public 
participation processes. 

To evaluate public participation in community-based programmes, Carr and Halvorsen (2001) 
propose three theoretical criteria, namely representativeness; identifying the common good; 
and incorporating the values and beliefs into the discussion. 

Özerol and Newig (2008) suggest the application of evaluative criteria to assess the utilisation 
of human, time and financial resources throughout the participation process. They identify the 
scope of participants, communication with the public, capacity building, timing of  
participation and financing of participation to be used for this purpose. 

In addition to process criteria, Rowe and Frewer (2000) propose acceptance criteria, which are 
associated with the characteristics of the participation method making it acceptable to the 
public. They identify the acceptance criteria as representativeness, independence, early 
involvement, influence and transparency. Except “influence”, which can be considered as an 
outcome criterion, all other acceptance criteria are assumed to be process criteria by other 
scholars (Lauber and Knuth, 1999; Carr and Halvorsen, 2001; Stagl, 2006; Özerol and Newig, 
2008). 

Outcome-based evaluations 

These approaches build and apply frameworks for positioning public participation as a 
mechanism to find solutions to problems and/or to achieve social goals, hence more oriented at 
the outcomes of public participation.  

Beierle and Cayford (2002) take into account the achievement of social goals, which they 
identify as incorporating public values into decisions, improving the quality of decisions, 
resolving conflict among competing interests, building trust in institutions and educating and 
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informing the public. An earlier work of Beierle (1998) includes a sixth goal, namely  
achieving cost-effectiveness, which is related to effectiveness of public participation in 
achieving other five goals in terms of money, time, risk, and opportunity cost. 

Similarly, Hampton (1999) argues that public participation can be useful in promoting 
environmental equity and justice, particularly in the favour of disadvantaged and 
underrepresented groups that have fewer opportunities to participate in decision-making. He 
also suggests the modification of participation methods towards the achievement of this goal. 

A instrumental approach can be adopted for identifying the outcome criteria. McCool and 
Guthrie (2001) collect the views of participants about the characteristics of successful public 
participation and they identify both outcome and process criteria. The outcome criteria are 
writing and implementing a plan and gaining social and political acceptability, whereas the 
process criteria are representing the interests, building relationships, creating responsibility  
and learning. 

2.4.3 Resource Use and Impact on Resources 

Occurring mainly at the individual, household and farm levels, resource use process includes 
the individual decisions and actions of farmers as well as their interactions with other actors. 
The farmers are the target groups of many policy interventions about irrigated agriculture. 
Therefore, their reactions and feedbacks to policy interventions and their decisions regarding 
irrigation management and water and soil use are critical. More importantly, the  
environmental impacts of irrigated agriculture are direct outcomes of the processes of water 
and soil use. Major negative impacts on water and soil resources and their immediate causes 
can be summarised as follows: 

- Excessive water use and water losses in the irrigation system lead to low water use 
efficiency  

- Excessive water use, unfavourable soil characteristics and insufficient drainage lead to 
waterlogging  

- Excessive water use, soil characteristics and high evaporation lead to soil salinisation  

- Excessive use of artificial fertilisers and agrochemicals leads to soil pollution 

- Excessive use of artificial fertilisers and agrochemicals, and the seepage of 
industrial/domestic wastewater leads to water pollution  

For instance, excessive use of water by the farmers leads to waterlogging or soil salinisation. 
Similarly, if the farmers excessively use fertilisers and chemicals, it can be expected that there 
will be water and soil pollution. Hence the impacts of certain farmer actions on water and soil 
can be predicted before they are observed. However it is more difficult to detect how policy 
intervention and irrigation management processes are related to these outcomes so that they 
can be modified to alleviate the negative outcomes of water and soil use processes. 

Farmers’ decisions and subsequent actions about water and soil use change the quality and 
quantity of the water and soil as well as the conditions of the physical infrastructure. The 
impacts on the agroecosystem occur with a time lag, be it days or decades, and they affect 
farmers’ decisions about water and soil use. From a political ecology perspective, the agency  
of the environment plays a role in this complex human-environment interaction. For example, 
soil salinisation, a major environmental impact of irrigated agriculture, develops by both 
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human-induced and environment-induced factors. Human-induced factors include excessive 
water use in irrigation, whereas environment-induced factors include the high degree of 
evaporation under (semi)arid climate conditions and the impermeable soils such as clay (Vlek 
et al., 2008).  

The role of farmers in sustainable use of natural resources has been acknowledged in 
international policy documents. For instance, Agenda 21 allocates a chapter to “strengthening 
the role of farmers” and corroborates a farmer-centred approach that has several objectives to 
be attained, including the strengthening of farmer organisations to facilitate decentralized 
decision-making and to increase participation in policy design and implementation (Agenda  
21, 1992). It is also suggested that national governments should promote policy instruments 
that can positively affect the behaviour of farmers towards sustainable resource use, involve  
the farmers and their organisations in policy formulation and support farmer organisations 
through enabling legal and social conditions. 

2.5 Empirical Chapters and the Conceptual Model 

The conceptual model provides a systemic perspective to study the multiplicities in governing 
water and land resources in irrigated agriculture. Each empirical chapter focuses on several 
elements of the model. Table 5 summarises how the empirical chapters are linked to the  
model. 

Table 5 The links between the empirical chapters and the conceptual model  

Empirical chapter 

Elements of the conceptual model 

Multiplicities 
Contextual layers Processes 

Structural Actor-based 

5. Cross-sectoral 
alignment 

Sectors  Structural context Policy design 

6. Scalar alignment Scales  Structural context Policy design 

7. Institutional 
alignment 

Institutions Cognitions - PIM 
Resource use 

8. Contested nature 
of participation 

 Cognitions 
Capacity 

Wider context 
Case-specific context 

PIM 

9. Farmers’ 
alignment 

 Motivations 
Cognitions 

Power 

Wider context 
Case-specific context 

Resource use 

 

As Table 5 shows, each empirical chapter is linked to a certain multiplicity, contextual layer 
and process. The chapters 5, 6 and 7 deal with the structural multiplicities in the governance 
system and examine the influence of sectors, scales and institutions, respectively. In these 
chapters, the actors and mechanisms of each process and the interactions among the processes 
are examined from a common alignment perspective. The chapters 8 and 9, on the other hand, 
are concerned with the multiplicities related to actor characteristics. To answer these three 
questions, the multiple characteristics of actors as well as their individual actions and 
interactions with other actors are examined. 
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Chapter 3: Irrigated Agriculture in Turkey and in Harran Plain 
 

 

This chapter describes the empirical background of the thesis based on its two spatial levels of 
analysis. The first section examines Turkey’s major national policies concerning irrigated 
agriculture by paying attention to the contextual factors at wider and structural layers.  Then 
the second section describes the characteristics of water and land resources of Harran Plain,  
the major changes that have been experienced in the region as well as the social and 
environmental impacts of those changes. 

3.1 Turkey 

Since irrigated agriculture is at the intersection of multiple policy sectors, its practice is 
influenced by many policy instruments that are designed to achieve different policy objectives. 
Table 6 shows an overview of the policies concerning irrigated agriculture.  

Table 6 Overview of policies concerning irrigated agriculture in Turkey 

Policy Objectives Interventions and Instruments  Actors 

Developing water and land 
resources for irrigated 
agriculture 

Construction of irrigation systems 
Irrigation development 

DSI, KHGM (before 2005), TRGM 
(after 2005), provincial special 
administrations 

Increasing agricultural 
production and income 

Financial supports and incentives 
Training and extension for farmers 

Ministry of Agriculture, TRGM 

Introducing participatory 
mechanisms into water 
management  

Irrigation management transfer  
Participatory irrigation management 

DSI, WUOs 

Protecting water and land 
resources 

Legislation about water and soil 
pollution and land conservation 

Ministry of Environment, Ministry 
of Agriculture, TRGM (after 2005) 

 

As listed in the last column of Table 6, mostly the governmental actors are involved in these 
policies. Other types of actors such as professional organisations, research organisations and 
private companies also play a role to a limited extent. In this thesis the governmental 
organisations and WUOs are included for analysis due to their critical role regarding the 
governance of water and land resources in irrigated agriculture. Major governmental 
organisations are the Ministry of Agriculture, Ministry of Environment, Directorate General of 
State Hydraulic Works (Devlet Su İşleri, hereafter DSI) under the Ministry of Water, 
Directorate General of Agrarian Reform (Tarım Reformu Genel Müdürlüğü, hereafter TRGM) 
under the Ministry of Agriculture and the provincial special administrations under the   
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Ministry of Interior9. Although they are under ministries, DSI and TRGM are treated as 
separate actors since they carry out critical activities regarding the policies and practice of 
irrigated agriculture.  

3.1.1 Developing Water and Land Resources for Irrigated Agriculture 

As shown in Table 7, agriculture is by far the most dominant user sector of water resources in 
Turkey. The amount of total water use is expected to increase due to population increase and 
the development of new water resources and it is expected that the dominance of agricultural 
water use will continue in the future (DSI, 2013a).  

Table 7 Distribution of water use among sectors 

 Water use (billion m3) Share (%)

Agriculture 32 72.7

Domestic 7 15.9

Industry 5 11.4

Total 44 100.0

Source: DSI (2013a) 

Since the total demand by all water user sectors has been increasing due to population growth 
and urbanisation (DPT, 2001), the competition among the agricultural and domestic sectors can 
be expected to worsen in the coming years. On the one hand, the need to ensure sufficient food 
supply for increasing population necessitates the allocation of more water for agricultural use. 
On the other hand, the increasing levels of population and urbanisation require developing and 
allocating more water resources for domestic use. These competing concerns put the 
agricultural sector under more pressure, and it becomes increasingly difficult to allocate the 
scarce water resources to irrigation. 

Investments to expand irrigated agriculture and to allocate more water to irrigation are  
justified by the unfavourable climatic conditions that require the irrigation of crops as well as 
economic expectations. Crops need to be irrigated in many areas, since rain-fed agriculture 
cannot be practiced due to low precipitation levels. Even though the average annual 
precipitation level is 1,120 mm in the Black Sea Region (northern Turkey), and it exceeds 800 
mm/year in some coastal areas, Thrace and Eastern Anatolia, the remaining 70 per cent of the 
country receives precipitation averages of less than 500 mm/year. The resulting country 
average is 643 mm/year (DSI, 2013a). These precipitation levels are not promising for 
agricultural production, since more than half of the agricultural output consists of crop 
production (Keskin, 2001). Income improvement is another reason for expanding the irrigated 

                                                 
9  The structure of the Council of Ministers was drastically changed in June 2011, when several decree  

laws were enacted to redesign the existing ministries and to establish additional ministries. Most of       
the ministries were renamed according to their new responsibilities. Those responsibilities go beyond   
the discussions in this thesis, and using the names of both the abolished and newly-established   
ministries would create confusion. Therefore, only the following short versions are used throughout      
the thesis: Ministry of Agriculture, Ministry of Water and Ministry of Environment. 
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areas, since it is estimated that through irrigated agriculture, the income per area increases up 
to five times compared to rain-fed agriculture (DSI, 2013b). It is also expected that the 
extension of irrigated land creates rural employment which can stop migration from rural to 
urban areas (Keskin, 2001).  

DSI was established in 1953 to develop the national water resources. Since its establishment, 
DSI has always been active in all water-related policies. It acts as the main executive 
organisation of the government regarding the planning, development and administration of 
water resources. Its main responsibility areas include irrigation, flood control and hydropower 
development. To fulfil its responsibilities at the regional level, DSI has 26 regional 
directorates. Although the jurisdictional borders of regional directorates mostly overlap with 
the boundaries of river basins, they are neither organised nor mandated as river basin districts. 

Irrigation development, i.e., the preparation of land for irrigated agriculture involves several 
actors that have been continually restructured since the 1980s. In 1984, TRGM was  
established to consolidate the long-term agrarian reform activities, namely, land consolidation, 
on-farm development and land distribution, under one organisation. The Directorate General  
of Rural Services (Köy Hizmetleri Genel Müdürlüğü, hereafter KHGM) was established in 
1985 to replace the three abolished directorate generals that had duties in rural areas for 
developing water resources, electricity and transportation services and soil survey and 
management. Regarding irrigation, main duties of KHGM included on-farm development 
services and small-scale irrigation, which includes the construction of small dams and 
irrigation canals and small-scale groundwater resources for irrigation. KHGM was abolished  
in 2005, mainly due to its high personnel costs and overlapping tasks with DSI, TRGM and 
provincial special administrations. Most of its tasks as well as personnel were overtaken by 
provincial special administrations. After the abolishment of KHGM, the execution of its duties  
related to irrigation slowed down. Activities such as soil surveys, which also slowed down in   
1990s, came to a halt due to personnel and budget cuts. The continuous restructuring and the 
subsequent transfer of personnel to different departments led to a loss of institutional memory 
regarding irrigation development. Recently, however, TRGM has assumed an increasing role, 
mainly in land consolidation and on-farm development.  

3.1.2 Increasing Agricultural Production and Income 

The development of the agricultural sector in Turkey is marked by two approaches: A state-
driven development approach between 1950s and 1980s, and the retreat of state since the  
1980s guided by neoliberal ideas towards establishing a free-market economy. The milestones 
of these approaches inevitably overlap due to political contingencies. Aydin (2010) explains 
these contingencies with the strong influence of the ruling parties on shaping the agricultural 
policies due to a lack of significant opposition after 1980s, and the trade-off that they 
experience between improving economic efficiency and maintaining political legitimacy. 

These differing approaches affect all the actors of agriculture, yet implies significant changes 
for farmers, especially the smallholders, who are the majority of agricultural producers: Out of 
the a total of 3.1 million agricultural holdings, 70 per cent are smaller than five hectares 
(TurkStat, 2010). There is also unequal land distribution. Farmers that have more than 15 
hectares of land constitute the 5 per cent of holdings and own the 35 per cent of the land 
(Çakmak, 2003).  
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During both the Ottoman era (until 1923) and the early republic era (between 1923 and 1950), 
the smallholders remained independent, as the land was an abundant source, while in other 
countries, land scarcity led to the dispossession of peasantry to become sharecroppers, hence 
dependent on a landlord that accumulated the land (Keyder, 1983a). The independence of 
peasantry during the Ottoman era is explained by the state’s choice to protect its fiscal base and 
political legitimacy (İslamoğlu-İnan, 1991), as well as an underlying motive to prevent the 
formation of “rival nodes of authority” (Keyder 1991:10). This independent peasantry idea is, 
however, inapplicable to eastern and southeastern regions of Turkey, where the landlords 
(ağa), the owner of large-scale land, have always been dominant due to feudal class relations.  

The state adopted national developmentalism between 1950 and 1980, when it was supposed  
to protect the farmers (Keyder and Yenal, 2011). Substantial investments were made and 
financial incentives were provided to increase agricultural production and employment.  
During this era, state investments in irrigation also began, after the establishment of DSI in 
1953 with the mandate of planning and developing the national water resources. These 
investments and incentives started to decrease in the 1980s, accompanied by a shift to free-
market conditions and the privatisation of parastatal agencies. This transition process brought 
about a decreasing trend in the share of agriculture in national economy. The percentage of 
agricultural employment decreased from 50 in 1980 to 25 in 2009, whereas in the same period 
the contribution of agricultural production to gross domestic product decreased from 23 per 
cent to 8 per cent, of which 75 per cent comes from arable farming (TurkStat, 2010).  

1980s marked the introduction of neoliberal ideas to the agricultural sector. Major changes 
include the elimination of subsidies on inputs such as fertilisers and agricultural credits, and  
the restructuring or privatisation of parastatal agencies and cooperatives for economic  
efficiency reasons (Aydın, 2002, 2010; Keyder and Yenal, 2011). Governments, however, 
continue to support the farmers through several financial instruments. These include, among 
others, the direct income support, “deficiency payments” to increase the production of crops 
with a supply deficit, “compensatory payments” to encourage shifting from crops with a  
supply surplus to other crops, and the area-based payments for soil analysis and for inputs  
such as fertilisers and fuel. 

As stated in the Agriculture Law, the goal of Turkey’s agricultural policy is to improve the 
welfare status in the agricultural sector10. To this end, a mixture of protectionist and market-
oriented policy measures are adopted. These include increasing the national agricultural 
income through agricultural production for domestic and foreign demand; developing and 
protecting the natural resources; improving productivity; strengthening food security and 
safety; developing the producer organisations; strengthening the agricultural markets; and 
enabling rural development. The Ministry of Agriculture is the major actor that designs and 
implements the agricultural policy instruments. Its main instrument is income support, which 
includes the provision of subsidies for agricultural inputs (such as fertilisers, fuel and seeds), 
organic farming, good agricultural practices, agricultural machinery and equipment, and 
premium payments for certain crops.  

                                                 
10  Article 4 of the Agriculture Law no. 5488, enacted on April 18th, 2006. 
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The neoliberal turn in Turkish agriculture can be seen as a deagrarianization process, implying 
the decline of the relative share of agriculture in national income (Aydın, 2010; Keyder and 
Yenal, 2011). Despite the governments’ ongoing agricultural support policies, the farmers 
increasingly face the capitalist system by being a buyer or supplier in multiple markets. They 
buy inputs from the fertiliser and credit markets and supply their harvest to the crop markets. 
The welfare of farmers, especially smallholders, has been degrading since the costs of inputs 
increase under free market conditions, whereas the crop prices do not increase proportionally 
(Aydın, 2002; Keyder and Yenal, 2011). Furthermore, the farmers have suffered from unequal 
exchange relations such as price fluctuations and uncertainties in foreign markets (Keyder and 
Yenal, 2011). Aydın (2010) argues that through liberalization and globalization, Turkish 
agriculture favours capitalist producers, such as agribusinesses, rather than smallholders. He 
predicts that, in the long term, the smallholders will have to switch to contract farming due to 
the prevalence of agribusinesses, and only the farmers with enough capital and knowledge 
about the crops desired by agribusinesses will be able to survive.  

3.1.3 Introducing Participatory Mechanisms into Irrigation Management 

Many attempts are being made in Turkey towards a transition from non-participatory to 
participatory water management. Prior to the 1980s, Turkish public management in general, 
and water management in particular, was characterised by a top-down and centralist 
institutional structure (Kibaroglu and Baskan, 2011). Since then, the country has been 
undergoing fundamental changes, including the introduction of participatory mechanisms 
through involving the non-governmental actors in the planning, development and management 
of water resources. These changes can be attributed to various drivers such as the negotiation 
process to become an EU member, the World Bank supported liberalisation of the water  
sector, and the on-going debates about water, energy and food security under the pressures of 
economic growth, population rise and climate change (Kibaroglu et al., 2009). The key policy 
in this context is the devolution of large-scale irrigation schemes to WUOs, which is seen as 
the major indication of the liberalization of irrigation management in Turkey (Kibaroglu et al., 
2009). This process has its roots in the 1970s and is still ongoing.  

Large-scale irrigation systems started to spread over the country in the 1970s, leading to 
increasing costs of personnel, operation and maintenance. The World Bank encouraged DSI to 
transfer the operation and maintenance responsibilities to the farmers, since this would 
decrease costs and reduce water charges, and at the same time facilitate the adaptation of water 
supply to the farmers' needs. Its establishment law allows DSI to transfer the operation and 
maintenance of the publicly constructed irrigation systems to local authorities and water 
unions11. However, DSI did not adopt this approach until early 1980s, when it initiated the 
establishment of irrigator groups. These groups consisted of the elected administrators of local 
administration units at the village and township level. They had limited responsibility for 
operation and maintenance at the tertiary level, while the control of DSI over irrigation water 
and provision of services continued. This resulted in several problems, such as low level of 

                                                 
11  Law no. 6200 on the Organisation and Duties of DSI, enacted on December 18th, 1953. 
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cost recovery, inadequacy of machinery, and incompatibility regarding the working hours of 
DSI staff and the operation time of water delivery system (Scheumann, 2002). 

In 1990s, the subsidies for water delivery in irrigated areas constituted about 90 per cent of the 
operation and maintenance costs and cost recovery was not possible partially due to the fact 
that higher water charges and stricter penalties were not adopted by the governments 
(Scheumann, 2002). DSI had three main justifications to transfer irrigation management:        
1) the labour costs that kept increasing due to high inflation, 2) difficulty of hiring new staff in 
governmental organisations and 3) the resulting concern over DSI’s ability to operate and 
maintain the irrigation systems in the rapidly expanding irrigated areas (Svendsen and Nott, 
1999).  

To design and implement the irrigation reform, DSI received guidance and financial support 
from the World Bank. DSI officials visited several countries that had experience in irrigation 
reforms. One of those countries was Mexico, which was implementing the “big bang” model 
through establishing irrigation districts to turnover irrigation management. Visits to Mexico 
have been influential on the shaping of the whole irrigation reform, and in particular the type  
of WUOs promoted by DSI (Molle, 2008; Svendsen and Nott, 1999). 

Finally in 1993, DSI started to implement the irrigation reform in the form of a so-called 
“accelerated transfer programme” (DPT, 2001). The administrative and financial   
responsibility of the operation and maintenance of irrigation systems were transferred to 
WUOs. After the transfers, WUOs became responsible for managing mainly the secondary  
and tertiary canals, while DSI continued to oversee the management of the overall irrigation 
system. DSI also assisted the WUOs in several ways including trainings, ad-hoc advices on 
budgeting and technical issues, and support for repair and rehabilitation works (Scheumann, 
2002; Yıldırım and Çakmak, 2004).  

Turkey’s irrigation reform possesses the features of three irrigation reform types, namely 
decentralisation, PIM and IMT (Compare Garces-Restrepo et al., 2007). The management 
responsibility is decentralised by giving more role to the regional branches of DSI and to the 
WUOs. Before the transfers, DSI’s central departments in Ankara and the 26 regional 
directorates at the multi-provincial level carried out the operation and maintenance tasks, 
whereas, through the establishment of over 800 WUOs, these tasks were decentralised to the 
local level. The reform also bears the elements of PIM and IMT, since WUOs take over the 
responsibility of irrigation management without acquiring the property rights and farmers 
participate in the management of irrigation systems through the WUOs. The Turkish 
constitution enacts that all natural resources are under the control and disposal of state. 
Therefore, only the responsibility of operation and maintenance is transferred to WUOs, while 
water and infrastructure remain as state property. 

Looking at the results attained in the first few years, Turkey’s irrigation reform was   
considered a success by both other countries and the funding agencies. The major supporting 
arguments included DSI’s successful transfer of large-scale irrigation schemes; the 
countrywide establishment of WUOs; the reduction in government expenditure on operation 
and maintenance; and a change in power balance in favour of water users (Vermillion, 1997; 



51 

Vermillion and Sagardoy, 1999; Merrey et al., 2007). Other positive impacts of WUOs include 
improvements in fee collection rates, whereas mixed results are observed regarding costs and 
irrigation ratios12 (Yercan et al., 2004; Çakmak et al., 2010). 

As of 2013, the irrigated area transferred by DSI to WUOs constitutes the 96 per cent of the 
total irrigated land (DSI, 2013b). Table 8 summarises the distribution of transferred irrigated 
land among different types of transferee organisations. 

Table 8 Distribution of the transferred irrigated areas among the water user organisations 

Water user organisation Number Share (%) Area (ha) Share (%) 

Irrigation association 392 42.5 1,964,833  88.9  

Irrigation cooperative  122 13.2 109,419  5.0  

Municipality 162 18.0 75,450  3.4  

Village legal entity 227 24.6 37,421  1.7 

Other  20 2.1 22,313 1.0  

Total 923 100 2,135,824 100 

Source: DSI (2013b) 

Major types of WUOs in Turkey are irrigation associations13, irrigation cooperatives, 
municipalities and village legal entities (Çakmak, 2002; Tekinel, 2004; Yıldırım and Çakmak, 
2004; DSI, 2013b). As Table 8 shows, irrigation associations are the most common type in 
terms of both number (392 out of 923) and transferred irrigation area (1.96 out of 2.14 million 
hectares). This is due to the facts that DSI conducts the transfers according to the size and 
boundary of irrigation schemes and that large-scale irrigation schemes developed by DSI 
usually include multiple local administration units. Small-scale irrigation schemes, which 
usually serve a single local administration unit (a village or a municipality), are transferred to 
the legal entity of that unit or to an irrigation cooperative. For the large-scale irrigation  
districts that serve more than one local administration unit, the respective units establish an 
irrigation association, and it is therefore more convenient for DSI to transfer the large-scale 
irrigation schemes to irrigation associations. 

Since they co-manage the irrigation systems covering almost 2 million hectares of land, 
irrigation associations have a prominent role in agricultural water and land management. They 
have an additional mandate in terms of public participation, since the establishment of WUOs 
is mentioned as a reason for the increased farmer participation in Turkish water management 
(Oskam et al., 2004). Farmers participate in the decision-making processes indirectly through 
voting at irrigation association elections and directly by being elected as a council member. 

                                                 
12  Irrigation ratio = Actually irrigated areas / Total areas equipped with irrigation infrastructure. 
13  Irrigation associations are alternatively named as “water user associations” or “irrigation unions”, 

whereas the translations of the term that is mostly used in Turkish (sulama birliği) corresponds to 
“irrigation associations” or “irrigation unions”. For consistency reasons, the term ‘irrigation 
associations’ is used throughout the thesis. 
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The legal status and effectiveness of irrigation associations, however, has always been 
ambivalent.  

Irrigation associations were first established on the basis of the Municipality Law, where they 
were considered as a type of the unions of local administration units, i.e. villages and towns, 
under the Ministry of Interior. Since the irrigation districts that are formed by DSI are usually 
composed of multiple local administration units establishing an irrigation association was 
easier than other types of WUOs. Thus the existence of such a law in force facilitated the 
establishment of irrigation associations, hence the implementation of transfers (Vermillion and 
Sagardoy, 1999). In May 2005, the Local Administration Associations Law was enacted and it 
included an article that regulated the election of the top management of irrigation associations. 
For many years, there was no specific legislation that provided a basis for the functioning of 
irrigation associations, while their accountability, transparency and inclusiveness were 
increasingly questioned. On the one hand, being the provincial representative of the Ministry  
of Interior, the governorates were given the authority to audit the irrigation associations. 
However, they lacked the qualified personnel and expertise in irrigation management. Their 
audits, according to DSI officials and many irrigation associations, remained symbolic with 
limited enforcement. On the other hand, DSI asked the irrigation associations to prepare  
annual monitoring and evaluation reports, while it did not have the authority to take significant 
measures since the irrigation associations were legally under the governorates. Thus, DSI 
lacked the legal power to enforce sanctions against the irrigation associations that neglected 
their responsibilities, whereas the governorates lacked the technical capacity to monitor and 
evaluate the performance of irrigation associations. To resolve these administrative and legal 
issues, the Irrigation Associations Law was enacted in March 2011, mainly due to DSI’s 
efforts.  

The Irrigation Associations Law includes several provisions that significantly change the 
definition and functioning of irrigation associations. For instance, the legal status of irrigation 
associations is redefined from local administration associations to public legal entities14. 
Irrigation associations have always been public legal entities. However, with this law, 
irrigation associations are disassociated from their local administration association status. This 
can be understood as a retreat from the decentralisation objective, since the central 
government, through DSI, will have more control over irrigation associations. Indeed, 
irrigation associations became subject to the administrative and technical audit by the Ministry 
of Forestry and Water Affairs, which implies a major role for DSI15. It is further envisaged   
that “in case of not meeting standards or good management practices, DSI can abolish the 
management of irrigation associations and either exercise this itself or outsource it to the 
private sector”16. This provision gives DSI the power to shape the rules that the irrigation 
associations will have to follow in order to prevent abolishment. Irrigation associations also 
have additional responsibilities about agricultural production such as planning and realising  

                                                 
14  Article 1 of the Irrigation Associations Law, enacted on March 22nd, 2011. 
15  Article 18 of the Irrigation Associations Law, enacted on March 22nd, 2011. 
16  Article 20 of the Irrigation Associations Law, enacted on March 22nd, 2011. 
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the crop pattern in their irrigation districts17. It is known however that most of the irrigation 
associations have no personnel or experience in agricultural production.  

3.1.4 Protecting Water and Land Resources 

Given the environmental impacts of irrigated agriculture, which can be detrimental for water 
and land resources, it is a crucial objective to protect these resources from pollution, 
overexploitation and degradation. However, the policies adopted towards reaching this 
objective are limited to legislation and financial incentives to promote water saving. 

The Environment Law (enacted in 1983 and amended in 2006) is in-force as the major 
legislation regarding the environment. Based on the polluter-pays-principle, the law has  
several aims including the prevention and elimination of environmental pollution as well as the 
management of natural resources. In accordance with the objectives of the law and the EU 
accession process, three regulations have been issued regarding water and soil resources. 
Firstly, Water Pollution Control Regulation aims to prevent water pollution for the protection 
and best use of water resources. Two main measures are taken for this purpose: 1) the buffer 
zones and land use restrictions for the protection of water supply reservoirs and 2) the control 
on wastewater discharges. Secondly, Regulation for the Protection of Waters against Pollution 
Caused by Nitrates from Agricultural Sources sets the technical and administrative bases to 
determine, control and prevent the pollution of groundwater, surface water and soil due to 
agricultural nitrate releases. Thirdly, Soil Pollution Control Regulation targets point sources of 
pollution, whereas agricultural production is usually associated with diffuse pollution, which is 
the focus of the Regulation for the Protection of Waters against Pollution Caused by      
Nitrates from Agricultural Sources.  

The two laws on land use have provisions about irrigated agriculture, namely the Law on 
Agrarian Reform about Land Consolidation in Irrigation Regions (enacted in 1984) and the 
Soil Protection and Land Use Law (enacted in 2005). The law on agrarian reform defines the 
scope of the reform in terms of the changes in land property rights and the sustainable use of 
irrigable land. Soil Conservation and Land Use Law defines the authorities and responsibilities 
about the classification of land and soil, preparation of land use plans, prevention of misuse 
and the establishment of conservation measures, and refers to the provisions of the 
Environment Law regarding the monitoring and prevention of soil pollution. 

As irrigated agriculture expands across the country and intensifies with increasing input use, 
negative environmental impacts such as erosion, excessive water use and soil salinity have 
been experienced. The pollution of water and soil from agricultural inputs is not considered a 
significant threat since agricultural intensification is low (OECD, 2008). However, excessive 
use of water and inappropriate irrigation practices are among the key drivers of the negative 
impacts on both water and soil resources. At the national level, it is estimated that 12 per cent 
of irrigated land is affected by waterlogging, and yield limitation due to soil salinisation is 
experienced on 6 per cent of arable land (OECD, 2008).  

                                                 
17  Article 3, subclauses 4-d and 4-e of the Irrigation Associations Law, enacted on March 22nd, 2011. 
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A recent policy instrument was proposed to promote water saving, which can also contribute  
to alleviating waterlogging and soil salinisation. As Table 9 shows, flood irrigation is by far  
the most common method on both number and area basis compared to drip and sprinkle 
irrigation, which are the irrigation methods with high potential of water saving. 

Table 9  Agricultural holdings using irrigation and irrigated area by irrigation method 

Irrigation method Number of holdings Share (%) Irrigated area (ha) Share (%)

Flood irrigation 1,147,161 88.5 2,865,356 81.7

Sprinkle irrigation 110,895 8.6 582,414 16.6

Drip irrigation 37,620 2.9 57,978 1.7

Total 1,295,676 100.0 3,505,749 100.0

Source: TurkStat (2013) 

As water scarcity and drought became pressing issues for all water-user sectors since the 
2000s, the Ministry of Agriculture decided to promote the diffusion of drip and sprinkle 
irrigation in 2005. For this purpose, a subsidy was introduced in the form of no-interest credits 
for the purchase and installation of the irrigation equipment. Farmers are also offered trainings 
for the installation and practice of drip and sprinkle irrigation. 

3.2 Harran Plain  

Harran Plain is an agricultural area in the Şanlıurfa province, which is located in the 
southeastern region of Turkey. It has an area of approximately 225,000 hectares, average 
annual rainfall of 364 mm, evaporation of 1,884 mm and a topography with a low slope 
(Kendirli et al. 2005; Ministry of Agriculture, 2006). The size and the climatic and  
topographic conditions of the plain necessitate careful planning and decisions in irrigated 
agriculture. 

This vast semi-arid plain witnessed the rise and fall of many Mesopotamian civilisations that 
relied on irrigated agriculture for survival (Hillel, 2000). The abundant waters of the Euphrates 
and Tigris rivers and the fertile soils of Mesopotamia gave life to those civilisations. However, 
none of them could escape collapse due to the devastating consequences of their irrigation 
practices, particularly sedimentation and soil salinisation (Jacobsen and Adams, 1958; Postel, 
1999). Despite the disasters experienced after ignoring the negative impacts of irrigated 
agriculture, the developments in the previous three decades indicate that the farmers and the 
soils of Harran Plain can take the same undesirable path once more. 

The national policies concerning irrigated agriculture had major implications on the 
management and use of water and land resources in Harran Plain. These implications can be 
examined under two headings: 1) The shift from rainfed agriculture to irrigated agriculture,  
and 2) the introduction of PIM to involve the farmers in irrigation management. The 
milestones, major indicators and the impacts of these two changes are explained in the 
subsections below. 
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3.2.1 The Shift from Rainfed to Irrigated Agriculture 

After a long period of rainfed agriculture, extensive irrigation restarted in Harran Plain in 1978 
through extracting groundwater from wells (Aydemir et al., 2008). A more significant shift to 
large-scale irrigated agriculture was however triggered after two decades by the South-Eastern 
Anatolia Project (Güneydoğu Anadolu Projesi, hereafter GAP).  

GAP is a regional development programme operating in the southeastern Turkey since the 
1980s. Covering approximately 10 per cent of both the total area and population of Turkey,   
the southeastern region of Turkey was considered as less ‘developed’ than the other regions 
according to socio-economic indicators such as income per capita, literacy and infant mortality 
(Ünver 1997b; Kibaroglu, 2002). Therefore, closing the socio-economic development ‘gap’ 
with the other regions of Turkey was a major motivation behind GAP, which was designed to 
encourage large-scale intensive agriculture by state-driven technical change in multiple sectors 
(Morvaridi, 1990)18.  

Irrigation and hydropower development are the two key investment sectors that maintain the 
legacy of developmentalism in the GAP region. The other sectors covered in the GAP are 
agricultural production, rural development, urban infrastructure, forestry, healthcare and 
education (Ünver, 1997a). Major irrigation investments include 22 dams, the Şanlıurfa  
Tunnels (two 26.4 km long tunnels to transfer irrigation water from the Euphrates River) and 
large-scale irrigation systems throughout the region (Ünver, 1997b). Thanks to these 
investments, irrigated agriculture with surface water started in 1995, Harran Plain being the 
first area that received the irrigation water. Harran Plain is one of the 13 project locations in  
the GAP region (Kapurs et al, 2009). The ultimate goal is to construct infrastructure to irrigate 
1,058,000 hectares of land19, of which approximately 150,000 hectares is included in Harran 
Plain (Aküzüm et al., 1997). 

The water used for irrigation in Harran Plain is supplied from the Atatürk Dam on the 
Euphrates River, the largest dam in Turkey. The construction of Atatürk Dam was completed 
in 1992 and irrigation with surface water began in 1995, when the construction of Şanlıurfa 
Tunnels was completed. The water is distributed through a large-scale network of irrigation 
canals. The majority of irrigation canals are open concrete canals, despite the high evaporation 
rates in the region. However, starting from 2000, subsurface piped systems, which decrease  
the construction costs and improve water use efficiency, were constructed by DSI. The 
conversion of open systems to closed systems, however, might not be possible before their 
lifetime is complete. The most common on-farm irrigation methods are flooding and furrow, 

                                                 
18  A significant portion of the Kurdish and Arabic communities in Turkey lives in this region, while 

Kurds are the majority ethnic group (Akşit and Akçay, 1997; Harris, 2006). It is therefore argued 
that the Kurdish issue is also among the motives behind the GAP. For the sake of focus, however, 
the thesis does not elaborate on the relationship between GAP and the Kurdish issue, which has been 
extensively analysed, among others, by Harris (2002, 2012), 

19  In earlier references, the total area that is planned to be irrigated is stated as 1.8 million hectares, 
whereas it is declared as 1.058 million hectares in more recent references such as the GAP Action 
Plan (GAP-RDA, 2008) and DSI website (DSI, 2013b). 
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whereas few farmers installed drip and sprinkle systems after the Ministry of Agriculture has 
introduced the subsidized credits for these water-saving irrigation methods. 

With the introduction of large-scale irrigation, the crop pattern in Harran Plain changed 
dramatically. Prior to the spread of large-scale irrigation, the primary crops were wheat,  
lentils, and barley, and many farmers had supplemental or alternative sources of income such 
as herds of sheep and goats (Harris, 2008). While cotton was hardly cultivated before the  
large-scale irrigation was introduced (Ünver, 1997), it became the dominant crop, followed by 
wheat and maize. The planners of GAP have foreseen the share of cotton in regional 
agricultural production as 25 per cent (DPT, 1989). In practice, however, its share reached to 
90 per cent in some years, which implied significant increases in irrigation water demands as 
well as the use of fertilisers and pesticides.  

3.2.2 Participatory Irrigation Management 

The shift to large-scale irrigated agriculture in Harran Plain was accompanied by the 
introduction of participatory irrigation management. Starting from 1994, DSI stipulated the 
establishment of irrigation associations in order to co-manage the large-scale irrigation 
systems. It continued to support the irrigation associations through providing trainings,  
lending machinery and equipment, and giving technical advice. As of 2013, there are 27 
irrigation associations in Şanlıurfa, and new irrigation associations are established, as the 
irrigated areas are expanded in the region. 

The irrigation associations in Harran Plain act under the same legislative and administrative 
structure as the other irrigation associations in Turkey. They are responsible for operating and 
maintaining the irrigation canals, distributing water to the farmers and collecting the irrigation 
fee, which is intended to cover the expenses incurred by the WUOs. They also share a  
common aim with all the WUOs, which is implementing PIM. Their experiences however 
develop differently, as they take over the management responsibility of the brand new 
infrastructure in the newly-irrigated areas, whereas in the other regions DSI transferred the 
irrigation infrastructure built before the 1990s. DSI officers did not have any experience in 
managing the large-scale irrigation systems in Harran Plain, either. Thus, the transfers in 
Harran Plain are not part of the countrywide irrigation management transfer, but rather a novel 
approach to implement participatory irrigation management20.  

However, the social structure of Harran Plain, upon which the participatory mechanisms were 
introduced, was not a particularly enabling one. Two key features characterise this social 
structure: hierarchy and heterogeneity. Both features are the legacy of nomadic tribes (aşiret) 
that existed in the eastern and southeastern Anatolia for centuries and have been sedentarized 
in nineteenth century by the Ottoman Empire (Erhan, 1997). The potential implication of the 
tribal structure on irrigation is inequality related to land size and participation in decision-
making processes.  

 

                                                 
20 W. Scheumann, personal communication, 2012. 
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3.2.3 Social and Environmental Impacts  

The major changes that happened in Harran Plain are driven by the irrigation investments that 
were made within the scope of GAP. However, despite its technical and economic ambitions, 
there has been a lack of social, environmental and institutional objectives in GAP. It started as 
a water and land development project in the 1970s, and until the end of 1990s the major 
concern was on the economic dimension (GAP-RDA, 1999). This was demonstrated by the 
emphasis on the increasing income levels after the introduction of irrigated agriculture. 
However, social and environmental concerns such as public participation, creating  
employment opportunities, improving the living standards of local people, promoting land-use 
planning and protecting the environment found their places on the agendas after a decade of 
implementation (Ünver, 1997b). Developments in the last two decades show that these 
concerns are ‘issues at stake’ and deserve attention, particularly in Harran Plain.  

Studies conducted in the 2000s showed that income levels increased and social conditions 
improved at the regional level (Miyata and Fujii, 2007). There is also evidence that the tribal 
relations have been resolving with the introduction of large-scale irrigation, indicated by the 
increasing number of middle-size farmers and the decreasing number of landless farmers 
(Akşit and Akçay, 1997; Miyata and Fujii, 2007). However, there is also evidence that social 
differentiation has also increased after switching to large-scale irrigation (Harris, 2006, 2008). 
Furthermore, the contribution of large-scale irrigation and PIM to “democratisation” is 
questioned, for instance, due to a lack of involvement by disadvantaged groups such as   
women and smallholder farmers (Harris, 2005; Kadirbeyoğlu, 2008; Kadirbeyoğlu and Özertan 
2011). The social differentiation in terms of gender, ethnicity and landownership is  
particularly problematic due to the unequal distribution of the benefits from large-scale 
irrigation. Regarding the performance of the irrigation associations in Harran Plain, their 
institutional capacity is found to be low mainly due to lack of awareness among farmers, lack 
of coordination among higher level organisations and absence of qualified staff (Özerol,  
2007). The conflict between the notions of economic, social and environmental sustainabilities 
was also documented (Harris, 2002).  

As a result of the expansion and intensification of irrigated agriculture, negative   
environmental impacts were also experienced in Harran Plain. Regarding water and land 
resources, major problems include waterlogging and soil salinisation (Kendirli et al., 2005; 
Aydemir et al., 2008; Bahçeci and Nacar, 2009; GAP-RDA, 2010b). Recently groundwater 
pollution has also been reported (Yeşilnacar and Güllüoğlu, 2008). Even before the intensive 
irrigated agriculture that started in the 1990s, waterlogging and soil salinity problems existed  
in the central and southern parts of the plain, but both increased dramatically and rapidly 
(Kendirli et al., 2005). A recent assessment indicates that waterlogging affects 50,000 hectares 
of irrigated land, whereas salinisation threats the fertility in 17,800 hectares of land (GAP-
RDA, 2010b). Waterlogging and soil salinity bring also about economic losses for farmers 
since they reduce agricultural productivity. To solve the waterlogging and soil salinity 
problems by improving the drainage infrastructure, TRGM has been implementing on-farm 
drainage projects since 2008, particularly in Harran Plain. These projects are planned and 
implemented in coordination with DSI, which is responsible for the management of off-farm 
drainage systems.  



58 

Despite the agreement about the severity of waterlogging and salinity problems, there are 
diverse views about their causes and solutions. As also demonstrated by Harris (2009), the 
opinions and local knowledge of the farmers are undervalued against the technical knowledge 
of government officials and researchers, who repeat a never-ending rhetoric about the need to 
train the farmers and raise their awareness about “sustainability” (Adaman and Özertan, 2007, 
GAP-RDA, 2010a). This approach of blaming the farmers for being ignorant about irrigation 
practice is common in many cases, which neglect the technical, administrative and  
institutional obstacles that the farmers encounter (Merrey et al., 2007). A closer examination  
of the processes regarding irrigation management as well as water and land use can bring 
insights on the underlying causes of problems. 
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Chapter 4: Methodology 
 

 

This chapter explains the methodological choices that were made to design and conduct the 
thesis work in line with its objectives and overarching research question. As stated in Chapter 
1, the three objectives of the thesis are 1) assessing the degree of alignment 2) identifying the 
implications of the degree of alignment and 3) discerning the obstacles and opportunities to 
improve the degree of alignment. Several descriptive, evaluative and explanatory research 
questions were pondered on to answer the overarching research question and to achieve the 
objectives. To answer the research questions, it was necessary to examine in depth the 
contexts, processes and actors’ (inter)actions so that the complex relationships among the 
dependent and independent variables could be understood. For this purpose, an interpretive 
approach was adopted and a qualitative case study was conducted.  

The interpretive approach to research involves a bottom-up exploration of concepts by 
beginning with field observations and paying attention to how the meaning is constructed as 
the research progresses, while rejecting a strict underlying theoretical framework (Yanow and 
Schwartz-Shea, 2006). This approach was useful for answering the research questions without 
imposing any theoretical assumptions beforehand and by building on the empirical findings. It 
should be noted however that the analytical framework of the thesis draws on relevant 
theoretical frameworks, since the thesis also aims to contribute to those frameworks and thus  
to the theoretical foundation of natural resource governance. 

The interpretive approach entails a qualitative methodology, where “qualitative implies an 
emphasis on the qualities of entities and on processes and meanings that are not experimentally 
examined or measured (if measured at all) in terms of quantity, amount, intensity, or 
frequency” (Denzin and Lincoln, 2000:8, emphasis in the original). In line with the premises of 
the interpretive approach, a qualitative methodology involves studying the social phenomena 
under investigation in their natural settings, using multiple methods for data 
collection/generation and analysis, and working with concepts that emerge through the 
meanings given by the people rather than tightly prefigured definitions (Rossman and Rallis, 
2003:8-9; Denzin and Lincoln, 2005:3). Such a methodology is useful in analysing the 
multiplicities from the perspectives of different people involved in policy and resource use 
processes. 

A case-study based research design was chosen to answer the specific research questions and 
thus to achieve the objectives and the aim of the thesis. This choice relies on a qualitative case-
study methodology, which is characterised by two features. First feature is the lack of a 
predefined theoretical framework at the start of the research. In line with the interpretive 
approach, this lack of a priori theories is explained by the argument that which theories work 
best or make the most sense is unknown before the context is understood and the data is 
collected (Gillham, 2000:1). Such an approach implies conducting the case study in an 
inductive way to make sense of empirical findings to build theories, rather than a deductive 
way of testing the existing theories by collecting empirical data. As Yin (2003) argues, 
however, it is possible to design case study research by building a theoretical framework  
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before conducting the case study and following a deductive logic. The second feature of the 
case study methodology adopted in this thesis is the focus on people’s understanding of 
themselves and their context rather than on objective evidence such as records and people’s 
actions (Gillham, 2000:7). This concern to mainly focus on the process rather than the 
outcomes aims to reveal the underlying reasons that lead to the objectively observable results.  

The case that is studied in this thesis is the negative environmental impact of irrigated 
agriculture on water and soil resources. Before presenting the details of the case study design,  
a brief elaboration on what is meant by a “case” and “case study” is in order, since the concept 
suffers from a “definitional morass”, having at least eight different views to its meaning 
(Gerring, 2007:17). Following from Gerring (2007:19-20), case is defined as “a spatially 
delimited phenomenon (a unit) observed at a single point in time or over some period of time”, 
and the case study as “the intensive study of a single case where the purpose of the study is –  
at least in part – to shed light on a larger class of cases (a population)”. In this thesis, case 
study refers both to the process of analysing the case and to the product of the analysis   
(Patton, 2002:447). Since a major motivation of the thesis is to provide empirical and 
theoretical insights into natural resource governance, the iterative empirical and theoretical 
phases were followed to conduct and produce case studies. These phases respectively involved 
collecting and analysing data by using multiple data sources and methods, and interpreting and 
reporting the data to develop and refine an analytical framework that incorporated the relevant 
concepts that emerged through case studies of the different parts of the framework. Case 
studies were produced and the analytical framework was refined according to the theoretical 
insights that were drawn from the empirical findings of case studies. As explained further 
below, the elements of the analytical framework were revised several times until they took 
their final form towards the end of the thesis work. It should also be noted here that the thesis 
outline does not fully reflect this iterative process. The analytical framework is presented 
before the empirical chapters, since it depicts the “big picture” of how the multiplicities as  
well as the contexts, actors and processes are connected. Then each empirical chapter focuses 
on a certain type of multiplicity. 

Since the concepts included in the analytical framework relate to multiple levels (individuals, 
groups and organisations), an embedded case with multiple units of analysis and observation 
was necessary for studying the processes under investigation. Regarding the policy design and 
implementation processes, the units of observation were individuals that represented the 
collective and corporate actors (governmental organisations and irrigation associations), 
whereas the units of analysis differed according to the conceptual focus of the empirical 
chapters. Cross-sectoral alignment was analysed on the basis of sectors, and the scalar and 
institutional alignment were analysed by considering the multiple levels of each scale. For the 
resource use process, observations were made at the individual level, while the unit of analysis 
was the farm household, since the household is both the principle social unit of farming 
(Bernstein, 2010) and an appropriate unit of analysis for farmer decision-making (McGregor   
et al., 2001).  

Despite the existence of multiple units and levels of analysis, the major findings and 
conclusions of the thesis are based on a single case with two spatial levels: irrigated  
agriculture in Turkey and in Harran Plain. Given the lack of comprehensive data on the 
possible values that independent and dependent variables can take, findings cannot be 
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generalised statistically to the whole universe of natural resource governance cases. 
Nevertheless, an analytical generalisation was possible since concepts and relationships 
emerged from the empirical analysis of within-case variation by applying the novel  
perspective of ‘alignment’ through an in-depth study of purposefully selected cases. These 
empirical insights create practical and context-dependent knowledge as well as avenues for 
future research, which is seen as another strength of case study research (Flyvbjerg, 2006). 
Theoretical insights were also gained by comparing the emergent concepts and relationships 
with the relevant scholarly literature in policy studies and political ecology. 

As summarised in Table 10, specific methods for data collection and generation and for data 
analysis were tailored to answer the research questions of each empirical chapter.  

Table 10 Overview of the methods of empirical chapters  

Empirical chapter Data collection and generation  Data analysis 

5. Cross-sectoral 
alignment 

▪ Document and record reviews 
▪ Semi-structured interviews  
▪ Direct observation 

Qualitative content analysis based 
on the criteria of cross-sectoral 
alignment  

6. Scalar alignment  ▪ Document and record reviews 
▪ Semi-structured interviews  
▪ Direct observation 

Qualitative content analysis based 
on the spatial and temporal 
alignment of scales  

7. Institutional alignment ▪ Document and record reviews 
▪ Semi-structured interviews  

Qualitative content analysis based 
on the levels of institutional scale 
and alternative narratives 

8. Contested nature of 
participation  

▪ Document and record reviews  
▪ Semi-structured interviews  
▪ Direct observation 

Discourse analysis of multiple 
meanings and uses attributed to 
“public participation” 

9. Farmers’ alignment  ▪ Document and record reviews 
▪ Semi-structured interviews  
▪ Informal conversations  
▪ Direct observations 

Qualitative content analysis of 
farmers characteristics 

 

The following sections respectively summarise the main elements of the research design in 
terms of 1) the selection of case study sites, 2) the collection and generation of data, and 3) the 
analysis and reporting of data. Data collection/generation, analysis and reporting phases were 
followed in an iterative manner by focusing on a different type of multiplicity in each iteration 
and refining the analytical framework based on the findings from the iterations. 

4.1 Selecting the Case Study Sites 

To be able to analyse the policy and resource use processes of irrigated agriculture, the spatial 
boundaries of the case are defined at two levels. These include the national level, at which the 
policies concerning irrigated agriculture are designed, and the local level, at which the policies 
are implemented, the resource is used and the environmental impacts are experienced. To 
conduct this multi-level analysis, two study sites were selected. At the national level, Turkey 
was selected as the case study site, whereas the focus at the local level was on Harran Plain.  

Selecting a study site requires taking multiple criteria into account. According to Marshall and 
Rossman (2006:62), it should be a “realistic site”, where entry is possible; a high probability  
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of a rich mix of the processes, people, programmes, interactions, and structures of interest is 
present; the researcher is likely to be able to build trusting relations with the respondents; the 
study can be conducted and reported ethically; and reasonable data quality is assured. Under 
these criteria, both Turkey and Harran Plain are realistic sites for studying the environmental 
impact of irrigated agriculture and the associated policy and resource use processes. 

Turkey is an appropriate case study site, since irrigated agriculture in Turkey constitutes a key 
policy intervention that has widespread impacts and implications. Irrigated agriculture is 
extensively practiced in large areas, while its negative environmental impacts are reported 
(Morvaridi, 1998; Keskin, 2001; Yüksel, 2002; Çakmak, 2003; Tanrivermis, 2003; Oskam et 
al., 2004). The fact that Turkey is an ‘emerging country’, undergoing significant economic 
growth since the 2000s, also has implications on the water-agriculture-environment nexus. 
Such a nexus involves the linkages between irrigated agriculture and environmental 
sustainability, and particularly the sustainability of water and soil resources. Like many other 
countries in arid and semi-arid regions, the social and economic benefits of irrigated  
agriculture are promoted for development and irrigated areas are expanded by building  
massive irrigation schemes. This is particularly the case in the southeastern Turkey, where 
GAP, the largest regional development programme in Turkey, is being implemented towards 
agriculture-based development. There is however limited, if not none, empirical research that 
examines this nexus from a policy perspective. The empirical insights gained from Turkey can 
be useful for the governance of water and land resources in irrigated agriculture, and for 
designing polices that can alleviate, or ideally prevent, the negative environmental impacts, 
both in Turkey and in other countries that face similar sustainability trade-offs. 

In addition to the national-level, the thesis has a further focus on the local level. Harran Plain 
was selected as the study site at the local level. Many processes, people, interactions as well as 
the positive and negative outcomes of irrigated agriculture can be observed and analysed in the 
context of Harran Plain. Furthermore, the sustainability of large-scale irrigation and 
agricultural production in this area contributes to the “positive image” of the GAP by 
demonstrating the socio-economic change, since huge investments were made in order to 
introduce irrigated agriculture in Harran Plain. Thus, choosing Harran Plain as the local study 
site responds to the social and political relevance of irrigated agriculture in the GAP region. 

A case study in Harran Plain can also contribute to the empirical literature. The review of the 
scholarly literature on Harran Plain demonstrates that several scholars examined different 
aspects of the governance of water and land resources in irrigated agriculture. Leila Harris 
addressed the governance and environmental sustainability linkage from a political ecological 
perspective by examining several issues, which mainly include scales, gender and perceptions 
(Harris, 2002, 2005, 2006, 2008, 2009, 2012; Harris and Alatout, 2010). Zeynep Kadirbeyoğlu 
applied the policy science perspective to study the implementation of PIM and investigated the 
contribution of WUOs to democratisation (Kadirbeyoğlu, 2008) and the satisfaction of farmers 
with the performance of WUOs (Kadirbeyoğlu and Özertan, 2011). The relevant studies by 
Olcay Ünver and Ayşegül Kibaroğlu focused on the design of GAP and the effectiveness of 
policy interventions, particularly in irrigation development (Ünver, 1997a, 1997b; Kibaroglu, 
2002). There is, however, no earlier research that examines the multiplicities of governing 
water and land in irrigated agriculture in the context of Harran Plain.  
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Policies and practice of irrigated agriculture in Turkey and in Harran Plain are mostly 
contemporary, which also facilitated collecting data from multiple sources. Irrigated  
agriculture became a national policy issue in the 1970s; its practice in Harran Plain started in 
1995 and its impacts are still ongoing. It was therefore reasonable to choose the temporal 
extent of the study to cover the period between 1970 and 2011, when the data collection  
ended. Numerous policy- and practice-related documents from this period were accessible. 
More importantly it was possible to reach and talk to the actors that design and implement the 
policies or experience the institutional changes, both at the national and local levels. By 
selecting Harran Plain as the local study site and by conducting an in-depth study in its  
context, insights into the policy and practice linkages of the environmental impact of irrigated 
agriculture were also gained.  

One last, yet crucial, reason for choosing Turkey and Harran Plain as the study sites is my 
personal background, which makes it convenient to conduct empirical research in this region. I 
am from Turkey and have roots in the Eastern and Southeastern Anatolia Regions. I was born 
in Kısas, a former village, now a municipal district in Şanlıurfa, and come from Malatya, a  
city in Eastern Anatolia that neighbours, among others, Şanlıurfa. Given this background, it is 
inevitable that I have a personal interest in doing research in and for Turkey and Harran Plain. 
To prevent a positionality bias of being influenced by my social identity, I became aware of  
the methodological issues and acquired knowledge of the relevant epistemological debate 
(Marshall and Rossman, 2006:30). My personal background and previous experiences were 
useful in establishing contact with the respondents, particularly in Harran Plain. Through the 
fieldwork that I conducted for my previous MSc thesis (Özerol, 2005), I have acquired 
knowledge of irrigated agriculture in Harran Plain and established contacts with farmers, 
irrigation associations and other organisations in Harran Plain and with several respondents in 
Ankara. Having such as a network facilitated the fieldwork that I conducted through  
interviews and direct observations. However, although I was familiar with the social, cultural 
and political contexts, I was always open to new and different views to the topics that I 
examined. 

4.2 Collecting and Generating Data 

A key premise of interpretive methodology is that data is not only collected, but also 
(co)generated through research. Data collection and generation involves using multiple 
methods for watching, talking and reading through fieldwork. Using multiple methods 
facilitates data triangulation by collecting evidence that can be contradictory or discrepant 
(Gillham, 2000:13,29). Data collection and generation methods include documents and record 
reviews, questionnaires, interviews, focus groups, participant observation, direct (non-
participant) observation, physical artefacts and filming (Gillham, 2000:21; Marshall and 
Rossman, 2006:131-136). Each of these methods has strengths as well as weaknesses. For 
instance, interviews often generate in-depth data, while requiring great amount of time to plan, 
conduct and analyse. Similarly, observations can produce data on the context, while the 
presence of the researcher can affect the data. Selection of the data collection methods also 
depends on the type of information sought, since not all the methods are practical, efficient, 
feasible or ethical to collect certain types of data. Participant observation, for example, is an 
appropriate method to study personal histories, whereas interviews are useful to collect data on 
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institutionalised norms. By applying multiple methods, the weaknesses and strengths of 
different methods can be combined and a holistic view on the phenomenon under study can be 
achieved. 

To collect and generate data for this thesis, successive phases of desktop research and 
fieldwork were conducted and multiple methods were used. Desktop research mainly aimed to 
identify and examine the relevant documentation and records, whereas fieldwork was 
conducted to collect data about actors’ perspectives and experiences, which do not typically 
appear in the documents or records. Interviews and direct observation were the main data 
collection methods during the fieldwork, while some documents and records were also 
provided by the respondents.  

Five types of documents were examined to collect data on relevant processes, actors and 
contextual factors. Firstly, scientific reports and articles on relevant policy interventions and 
the management of water and land resources were reviewed. Secondly, local, national and 
international reports that were written by ministries, non-governmental organisations (NGOs) 
and funding agencies were examined. Thirdly, the relevant national legislation in the form of 
bylaws, regulations and decrees were identified and reviewed (See Appendix 1 for the list of 
relevant national legislative documents). Fourthly, the official documents of WUOs regarding 
irrigation planning, distribution and monitoring were collected from the WUOs and examined. 
Fifthly, other publicly available documents related to irrigated agriculture in Turkey and in 
Harran Plain (annual reports, newspaper articles, newsletters, press releases, etc.) were 
reviewed. 

In addition to documents, two types of records were examined with the purpose of gathering 
descriptive information regarding irrigated agriculture. Firstly, the statistics, maps and charts 
about the local conditions (water and land resources, climate, vegetation, irrigation systems, 
agricultural products, etc.) of irrigated agriculture were collected and reviewed. Secondly, the 
organisation charts and budgets of related organisations that were publicly available were 
collected to have an understanding on the functioning of those organisations. 

While desktop research has been conducted throughout the thesis work, most of the empirical 
data was collected through fieldwork, which was conducted between December 2009 and 
December 2011. The fieldwork included semi-structured interviews and informal  
conversations with actors and direct observations of actors’ actions and conversations.  

Semi-structured interviews and informal conversations aimed at identifying the perspectives of 
actors regarding the policies, practices and problems of irrigated agriculture. Informal 
conversations included general discussions on irrigated agriculture, whereas for semi-
structured interviews, an interview guide that listed the topics and the questions to be asked 
during the interview was designed. The concepts included in the relevant theoretical 
frameworks formed a basis for the topics and questions included in the interview guide. Three 
types of questions were included in the interview guide: 1) Opinions, judgments and values 
questions to understand the cognitive and interpretive processes of respondents by revealing 
their goals, intentions, desires and expectations, 2) Knowledge questions to elicit what the 
respondent’s factual information, for instance about the rules and regulations regarding a 
policy instrument, and 3) Background questions on age, education, occupation, ethnicity, etc. 
(Patton, 2002:350-353). 
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Respondents that would participate in research through interviews and informal conversations 
were selected using a purposive sampling strategy, which implies choosing the respondents 
that possess certain criteria (Miles and Huberman, 1994:28; Patton, 2002; Gerring, 2007:88; 
Marshall and Rossman, 2006:70). This was an appropriate strategy, since the population of the 
actors was known and the analytical framework required the elicitation of the views, 
knowledge and experience of different types of actors that were involved in the policy and 
resource use processes. The sampling strategy also implied making effort to reach a 
comprehensive number of respondents that were accessible, honest, non-manipulative, 
experienced and capable to express themselves (Wengraf, 2001:94). Thus, utilising the 
analytical framework of the thesis, respondents with a diverse and broad set of potential 
characteristics were identified.  

The respondents of the interviews were individuals, such as the farmers that represented their 
households and the representatives of collective actors at the national, regional and local  
levels. Although the interviews had many common themes, the interview guide included 
questions that were tailored to different actors, since multiple types of actors with different 
characteristics are involved in different processes of irrigated agriculture. For instance, farmers 
were asked different questions than the public officials and the staff of the irrigation 
associations. Furthermore the order and exact wording of the questions in the interview guide 
were decided upon during the interviews.  

In addition to individual interviews, a few group interviews were conducted with farmers and 
officials. Farmers were interviewed as a group, when it was impractical to individually 
interview each respondent due to logistical constraints. Group interviews with officials 
occurred during the breaks of collective meetings such as trainings, seminars, workshops, 
conferences, etc. The latter type of interviews was in the form of unstructured conversational 
interviews, whereas the interview guide was used for the former. 

Data about the content and implications of actors’ interactions were also collected by direct 
observation through visiting offices, villages and fields, and attending many collective 
meetings (such as trainings, seminars, workshops and conferences) organised by different 
actors of irrigated agriculture (See Appendix 2 for the list of meetings attended for direct 
observations). These observations contributed to a better understanding of the behaviour of 
different actors at collective settings. The observations made during the fieldwork in Harran 
Plain also provided opportunities to learn more about the physical environment and the 
conditions of water and soil resources as well as the management of irrigation systems. Thus, 
the method was useful for generating data about many topics, but especially for cross-sectoral 
and scalar alignment, in which the spatial level of analysis was the national level and 
understanding the relations between the multiple actors at the national level was necessary.  

Thus, participants from different levels and organisations (individual farmers, WUOs, NGOs, 
governmental agencies, research institutions) made varying contributions to the fieldwork by 
sharing their knowledge, perceptions and opinions that were elicited mainly through  
interviews and direct observations. These contributions were made possible through site visits 
to Ankara, where the national actors such as ministries have their central offices, and to 
Şanlıurfa. Table 11 summarises the timings of interviews and direct observations as well as the 
scope of the data collected and/or generated using these methods. 
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Table 11 Overview of interviews and direct observations  

 Interviews  

Data collected/generated 
Farmers  

Irrigation 
Associations 

Other local 
actors* 

National 
actors** 

Direct 
observations 

Actor characteristics 

October 
2010, 
December 
2010 

October 2010, 
December 
2010 

December 
2010,  
May 2011 
December 
2011 

March-
June 2011, 
November 
2011 

December 
2009, January 
2010, May 
2010, October 
2010, 
December 
2010, March-
May 2011, 
November 
2011 

Background data about the 
water and land resources of 
Harran Plain 

Irrigated agriculture practices 
in Harran Plain 

Functioning of irrigation 
associations in Harran Plain 

“Rules-in-use” and outcomes 
of irrigated agriculture in 
Harran Plain 

December 
2010 

October 2010 

Pilot interviews in December 
2009 and January 2010  

*  Chamber of Agricultural Engineers, DSI, GAP-RDA, Provincial Directorates of the Ministry of Agriculture 
and the Ministry of Environment, Regional Directorate of TRGM, Research Institute of the Ministry of 
Agriculture, Harran University 

** DSI, Ministry of Agriculture, Ministry of Environment, DPT, TRGM, Chamber of Agriculture, Central 
Research Institute of the Ministry of Agriculture 

 

For on-site data collection about Harran Plain, seven visits were conducted between December 
2009 and December 2011 to Şanlıurfa. Out of 27, a sample of 7 irrigation associations from 
various parts of Harran Plain was involved in the case study. Table 12 provides an overview of 
the features of the involved irrigation associations.  

Table 12 Overview of irrigation associations involved in the case study 

Code 
Location in 
the plain 

Location in the 
main canal 

Irrigation 
system 

Villages* 
(included/total) 

Farmers** 
(interviewed/total) 

IA-1 middle downstream open 3 / 14 11 / 600 

IA-2 northwest upstream open 4 / 9 13 / 800 

IA-3 west downstream open 5 / 19 9 / 400 

IA-4 north downstream open 5 / 22 12 / 1100 

IA-5 south downstream open 5 / 31 8 / 2700 

IA-6 east downstream open 6 / 18 10 / 650 

IA-7 north upstream closed 3 / 13 9 / 1600 

*  The values for the total number of villages are provided by the managers, and may not match with the 
exact figures. Several irrigation associations also include one or two towns, which are not separately 
listed for reasons of confidentiality. 

**  The number of interviewed farmers includes the staff and top management, since they are farmers at the 
same time. The values for the total number of farmers were provided by the managers, and may not 
match with the exact figures. 
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Between December 2009 and May 2010, a pilot study was conducted to get familiar with the 
current status of irrigated agriculture in Harran Plain and to identify the improvement areas in 
participatory irrigation management21. Meetings and interviews were held with the managers of 
four irrigation associations in Şanlıurfa. Three monthly meetings were attended where the 
managers of irrigations associations came together to discuss their irrigation management 
practices as well as the daily social and political issues. Informal conversations were made with 
several farmers in the town of Kısas. Documents about the functioning of irrigation 
associations and about relevant policies were also gathered during the visits to irrigation 
associations. 

After the pilot study, the managers of irrigation associations provided support to identify,  
reach and interview farmers with a diverse set of backgrounds and characteristics. A total of  
31 villages in various parts of the plain were selected and from each village, two to four 
farmers with diverse attributes in terms of age, farm size and location, land ownership and  
crop selection, were interviewed. Interviews with the farmers were mainly conducted during 
visits to villages and irrigation associations in October 2010 and December 2010. In total, 73 
farmers were interviewed either individually or in groups of up to four farmers.  

In addition to farmers, the opinions and knowledge of the chairpersons, managers and several 
members of each irrigation association were also elicited through interviews and informal 
conversations. Representatives from the DSI regional directorate, which is responsible for the 
co-management of irrigation systems in Harran Plain with the irrigation associations, and from 
other public organisations such as the Ministry of Agriculture and from NGOs such as the 
Chamber of Agricultural Engineers were also interviewed during the site visits in December 
2010, May 2011 and December 2011.  

Interviews with the representatives of the actors at the national level were held between March 
and June 2011 in Ankara. Individual interviews were conducted at the central offices of 
governmental and non-governmental organisations and at research organisations. After each 
interview, the interview notes were sent to the interviewees and their feedback was requested.  

Regarding the language of the data collected and generated, Turkish was the dominant 
language. All the interviews were conducted in Turkish; almost all the national reports and 
legal documents were in Turkish and most of the collective meetings were held in Turkish. 
Statements in the interview notes and documents were translated into English, in case they 
were used in reporting. Otherwise, no translations were made. 

4.3 Analysing and Reporting the Data 

To analyse and report the data, a layered case study approach was applied that involved 
multiple and nested levels of analysis (Patton, 2002:447-448). For instance, the alignment 
among the multiple policy sectors was analysed at the national level, whereas the local 
implications of specific policy instruments were examined to assess the alignment of farmers. 

                                                 
21 The pilot study was conducted as part of a training programme (International Training Programme on 

Regional Development in the Euphrates-Tigris Region) that I attended from November 2009 until 
June 2010 and reported in Özerol (2010). 



68 

The data collected and/or generated at multiple levels were analysed to answer the specific 
research questions that addressed different aspects of multiplicities. Marshall and Rossman 
(2006:156) list seven phases of data analysis and reporting, which have been, in principle, 
followed throughout the research: 

1. Organising and editing the data to prepare it for analysis 
2. Immersion into data by reading and rereading 
3. Generating categories and themes 
4. Coding the data 
5. Offering interpretations through analysis 
6. Searching for alternative understandings 
7. Writing through balancing description and interpretation 

Two data analysis methods, namely qualitative content analysis and discourse analysis, were 
applied for the first five steps, while the last two steps were realised by reporting the data 
through writing the empirical chapters and refining the analytical framework. 

Qualitative content analysis was the major method to analyse the field notes from the 
interviews and direct observations. The application of this method involved the steps of  
reading the field notes, highlighting substantive statements, going through the notes for the 
second time to detect the categories, or codes, which the substantive statements belong to, 
refining the categories to see whether they can be combined or split up, and finalising the 
analysis by assigning each substantive statement to a category (Gillham, 2000; Mayring, 2000). 
The elements of the conceptual model and the process model provided a high-level list            
of codes, whereas the concepts related to the assessment of alignment formed the more  
detailed codes. Since the units of analysis and observation differ among the types of 
multiplicities, different coding schemes were used to analyse the data related to different 
multiplicities. For instance, to assess the degree of cross-sectoral alignment, the five elements 
in the CIT governance model were used to develop the evaluative criteria (actor  
representation, issue boundaries and working procedures) and the data were analysed to  
extract the substantive statements related to these three criteria.  

Discourse analysis gives the opportunity to understand what shapes a social reality through 
examining the text and the context (Phillips and Hardy, 2002). The text includes the written  
and verbal communicative messages, whereas the context refers to the circumstances within 
which the text is generated. Analysis of discourses can be particularly useful for revealing the 
mechanisms through which the phenomena in the environmental domain are socially 
constructed and contested (Hajer and Versteeg, 2005). In this thesis, discourse analysis was 
applied to examine the contestation of “public participation”, a key social phenomenon of 
environmental decision-making. The method was appropriate to analyse contestation, which 
leads to a cognitive multiplicity due to the attribution of multiple meanings by different actors. 
For this purpose, the discursive data was examined to gain insights into the “bigger picture”, 
i.e. the context, rather than a microanalysis of individual texts (Phillips and Hardy, 2002).  
Such a contextual perspective to discourse analysis was also based on the assumption of 
intertextuality, implying that all texts are related since they refer to the same set of actors, 
events or arguments (Wodak and Krzyzanowski, 2008). Regarding the analysis of cognitive 
multiplicities, the level of observation was actors.  Therefore both written texts  and  interview  
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notes were examined to understand what the “text” constructs and how the constructions relate 
to actors’ actions (Phillips and Hardy, 2002:76). The discourses in written texts and interview 
notes were examined to reveal the definitions and uses that different actors attributed to public 
participation. Then the disagreements, uncertainties or ambiguities in the discursive positions 
of the actors were examined, which enabled to answer the questions of whether, how and why 
these attributions were contested. 

To report the findings from data analysis in a systematic manner, findings were reported by 
utilising case study and analytical framework approaches, which are among the options for 
organising and reporting qualitative data (Patton (2002:439).  

As mentioned above, in this thesis the term “case study” refers to both the process of   
analysing the case and the product of the analysis. The “Case Study” sections in the empirical 
chapters are the products of the case study analysis, which are obtained by applying the 
relevant parts of the conceptual model according to different types of multiplicities. The 
“Empirical Background” sections of the empirical chapters also follow the case study  
approach by describing the major events that happened during the case study period between 
1970 and 2011 and the key actors of irrigated agriculture at the national and/or local level.  

The analytical framework approach was applied to describe the relationships among the 
multiplicities, contextual layers, policy processes and actor characteristics. The framework was 
built on a conceptual model and an analytical model that incorporated the major relevant 
concepts into the premises of three theoretical frameworks in policy studies (CIT, IRR and 
IAD) and the political ecology of irrigated agriculture. The alignment of different types of 
multiplicities formed the basis of the specific research questions that addressed certain linkages 
in the analytical model. Since the data to be collected were identified based on the elements of 
the conceptual model, the findings from data analysis were utilised to refine the analytical 
framework by answering the research questions. Different elements of the analytical 
framework were developed as the writing process progressed and empirical chapters were 
written. The analytical framework took its final form towards the end of the thesis work. 

As mentioned in Chapter 1, this is an article-based thesis, meaning that its empirical chapters 
were written as independent publications. In addition to my two supervisors, who provided 
regular feedback for all the chapters, many people contributed throughout the writing process 
of empirical chapters. Their feedback substantially improved the quality of the analysis and 
enabled the consideration of alternative explanations and viewpoints. Draft versions of 
empirical chapters were subject to peer review in many occasions. As stated on the first pages 
of each empirical chapter, all empirical chapters were submitted to a peer-reviewed journal or 
an edited volume. The comments of editors and referees contributed to improving the analysis. 
Furthermore, earlier versions of several chapters were shared with experts and colleagues that 
have similar research interests. Their comments were also utilised while revising the draft 
versions. 
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Chapter 5: Alignment of Multiple Policy Sectors 
 

 

This chapter is based on: 

Özerol, G., Bressers, H., Coenen, F., 2012. Irrigated agriculture and environmental 
sustainability: An alignment perspective. Environmental Science and Policy, 23, 57-67. 

 

 

Abstract 

Irrigated agriculture is a key policy issue in many countries since it is the major user of water 

and land resources while it also threatens environmental sustainability due to the 

overexploitation, degradation and pollution of water and soil resources. Given its cross-cutting, 

unstructured and relentless nature, the negative impact of irrigated agriculture on 

environmental sustainability can be considered as a wicked problem. Building on the 

integrative approaches to governance, cross-sectoral alignment is introduced as a concept to 

analyse such wicked problems and operationalise it with three interrelated criteria, namely, 

actor representation, issue boundaries and working procedures. The concept is applied with 

empirical data about irrigated agriculture in Turkey, a country that relies on agricultural 

production in rural areas, expands irrigated agriculture and experiences increasing 

environmental problems due to irrigated agriculture. The analysis of cross-sectoral alignment 

in Turkish irrigated agriculture reveals various obstacles to a high level of alignment as well as 

opportunities to improve the level of alignment. Relieving the obstacles and benefiting from 

the opportunities is essential to improve cross-sectoral alignment and hence alleviate the 

negative impact of irrigated agriculture on the environment. 
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5.1 Introduction 

Irrigated agriculture is strongly associated with water and food security in both developing and 
developed regions of the world, and also with poverty reduction in developing countries 
(Rosegrant et al., 2009). Huge investments are made and infrastructures such as dams and 
irrigation canals are built to extend irrigated agriculture, which is expected to bring much 
higher yields and income compared to rainfed agriculture. Particularly in the arid and semi-arid 
zones, the majority of scarce freshwater and land resources are allocated to agricultural        
use. Irrigated agriculture is practiced on 20 per cent of all cultivated land and it generates  
about 40 per cent of global agricultural production, while constituting 70 per cent of total 
freshwater withdrawal (Siebert et al., 2005; Molden, 2007). Despite its positive economic and 
social impacts, the negative effects on natural resources, especially the overexploitation, 
pollution and degradation of water and soil are experienced inevitably and often remain 
uncompensated (Umali, 1993; Postel, 1999; Pimentel et al., 2004; Molden, 2007; Rosegrant et 
al., 2009).  

Water, energy, agriculture, land use, rural development and environment are the main policy 
sectors that interfere with irrigated agriculture. These sectors have different, and sometimes 
conflicting, objectives making them “rivals” regarding the use of institutional, financial, and 
more importantly natural resources. To be effective, all the policies should be integrated, i.e., 
designed and implemented coherently across relevant sectors (Knoepfel and Nahrath, 2005). 
The governance mechanisms of natural resource use in irrigated agriculture would alleviate, 
and ideally prevent, the negative impacts. However, experiences from various countries show 
that the fragmentation of policy sectors is among the major causes of environmental problems 
(Knoepfel, 1995; Duda and El-Ashry, 2000; Ananda and Herath, 2003; Bressers and Kuks, 
2004; Herrfahrdt-Pähle, 2010).  

The negative impact of irrigated agriculture on environmental sustainability can be considered 
as a “wicked problem”, since it is cross-cutting across multiple policy sectors and levels, 
unstructured due to uncertainty and disagreement about its causes and solutions, and relentless 
with never-ending issues at stake (Weber and Khademian, 2008). This chapter aims to  
improve the theoretical and empirical understanding about the wicked nature of such problems 
through analysing them from an alignment perspective. As explained further below, such a 
perspective implies the examination of the relative influences and pressures of multiple policy 
sectors on environmental sustainability. The focus is on the context of developing countries 
(including low- and middle-income countries and emerging economies), where social and 
political constraints as well as the lack of institutional capacity and financial resources 
challenge the relevance and feasibility of integration across multiple policy sectors. The 
concept of cross-sectoral alignment is proposed to examine the intertwined influences of  
policy sectors and their implications. The following research questions guide the conceptual 
framework and empirical analyses: 

1) What are the criteria to analyse the wicked problems in environmental governance, with 
particular relevance to the social and political contexts of developing countries?  

2) Based on empirical findings about the environmental impact of irrigated agriculture, to 
what extent are the multiple policy sectors aligned among each other?  

3) What are the obstacles and opportunities to improving cross-sectoral alignment? 
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The outline of the chapter is as follows: In section 5.2, the conceptual framework is developed 
that includes the propositions from the scholarly literature about integration and the 
operationalisation of cross-sectoral alignment. In section 5.3, the case study, which is a 
qualitative analysis of cross-sectoral alignment in Turkish irrigated agriculture, is presented. 
Conclusions are drawn in section 5.4. 

5.2 Conceptual Framework 

In this section, first the theoretical background about integrative ideas in water, land and 
environmental governance are presented. Then a conceptual model of governance is  
developed, on which the analysis scheme for cross-sectoral alignment is built. After reflecting 
on how the integrative approaches deal with the wicked nature of cross-sectoral issues, the 
concept of cross-sectoral alignment is proposed and the criteria to analyse it are introduced. 

5.2.1 Integration: The keyword in Natural Resource Governance  

The multitude of aspects regarding the governance of natural resources calls for approaches 
that transcend the fragmented single-sectoral approaches. Integrated approaches to manage 
water and land resources are favoured since they enable the recognition of political, social and 
ecological factors by emphasising cross-sectoral and broad stakeholder participation in 
planning and implementation of policies (Penning de Vries et al., 2003).  

The need for the integration of multiple issues and concerns into water management was 
acknowledged in the second half of twentieth century, whereas integrated water resources 
management (IWRM) became the dominant paradigm since 2000s (Biswas, 2008). Bossio et 
al. (2010:536) argue that “every land use decision is a water use decision”, and therefore 
integration cannot be realised without considering the policy-decisions about land resources. 
The definition of IWRM refers to the need to simultaneously manage water and land (GWP-
TAC, 2000). However, neither the definition nor the operationalisation of IWRM incorporates 
the view of scientific disciplines related to land resources (Biswas, 2008). 

A second point of concern about integration is the increasing pressure of policy interventions  
in different sectors. Without a specific consideration for environmental policies, the concept of 
policy integration was elaborated as early as 1980 by Underdal (1980), who proposed three 
requirements for an integrated policy, namely, the comprehensiveness of inputs such as the 
actors, issues and scales; aggregation to an overall perspective to process the policy options 
and to base the policy decisions; and consistency of the outputs across different departments 
and multiple levels of governance. These three requirements apply to IWRM too (Imperial, 
2009). 

Environmental policy integration (EPI) was proposed in particular for the European Union 
(EU) policy sectors (Lafferty and Meadowcroft, 2000; see also Jordan and Lenschow (2010) 
for a review of the EPI-related research). EPI incorporates a normative approach by making 
environment the core dimension – or the “principled priority” – of policy-making, but not the 
periphery of economic and social sectors (Lafferty and Hovden, 2003:9). 

Knoepfel and Nahrath (2005) suggest that in addition to the policies, the governance regime 
covers the property rights on the natural resource and hence regime integration becomes the 
broader goal to pursue within the realm of natural resource governance. The integration level 
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of a resource regime is assessed using two criteria, namely, the extent, which is the scope of 
resource uses recognised by the regime, and coherence, which indicates the degree of 
consistency and coordination within and between policies and property rights (Knoepfel and 
Nahrath, 2005). The regime approach has the advantage of explicitly dealing with the property 
rights, which are among the critical issues regarding natural resource governance in general 
(Poteete et al., 2010), and water governance in particular (Bressers and Kuks, 2004; Kissling- 
Näf and Kuks, 2004). 

5.2.2 Cross-Sectoral Alignment 

Cross-sectoral issues are at the intersection of multiple governance systems and policy sectors. 
Given this nexus nature, it is less likely that applying the comprehensive principles of IWRM 
and EPI can prove fruitful to analyse these issues. Discussing IWRM requires the  
consideration of all water user sectors, whereas irrigated agriculture is about the use of water 
and land in the agricultural sector. It is also argued that a full IWRM implementation is the 
“ideal”, which is infeasible under multiple conflicting objectives, and therefore context-
specific, practical approaches should be developed and applied (Jeffrey and Gearey, 2006; 
Biswas, 2008; Grigg, 2008; Butterworth et al., 2010). Similarly, the normative stance behind 
EPI requires the integration of all pillars of sustainable development, whereas the basic 
motivation of this chapter is to analyse the interactions and tensions among the policy sectors.  

‘Cross-sectoral alignment’ is proposed for the analysis of cross-sectoral issues in general, and 
the environmental impact of irrigated agriculture in particular. The concept is defined as “the 
relative positioning of multiple policy sectors that is conducive to sustainable governance of 
natural resources”. The ‘relative positioning’ refers to the manifestations of the governance 
sub-system of each policy sector in terms of their actors, levels, instruments and processes.  
The ‘conduciveness’ indicates the slightly-normative approach, which argues that aligned 
policy sectors bring about sustainable governance of natural resources through having similar 
positions in terms of their governance sub-systems. The conduciveness of alignment to 
sustainable governance is similar to the coherence criterion of regime integration (Bressers et 
al., 2004; Knoepfel and Nahrath, 2005). Empirical cases demonstrate that more coherent 
natural resource regimes, which incorporate complexity through productive combinations of 
goals, information and power, bring about more sustainable natural resource use (Bressers and 
Kuks, 2004; de Boer and Bressers, 2011). This chapter has a similar stance about the 
conduciveness of alignment, especially regarding the coherence of multiple policy sectors.  

To analyse cross-sectoral alignment, an analysis scheme is built based on the governance 
model that is proposed by Bressers and Kuks (2003) as part of the structural context of the 
Contextual Interaction Theory. The interrelated elements of the model grasp the multi-faceted 
nature of governance systems and provide a comprehensive framework to assess the alignment 
among the multiple policy sectors. An analysis within the social and political contexts of 
developing countries, however, requires further elaboration, since empirical studies about 
policy or regime integration are mainly carried out in developed countries, such as Canada, 
Germany, the Netherlands and Japan (OECD, 2002; Lafferty and Hovden, 2003; Bressers and 
Kuks, 2004), whereas there are few studies in developing countries such as Malaysia (Hezri 
and Hasan, 2006) and South Africa (Funke and Roux, 2009). This justifies the importance of 
reflecting on the relevance of integration-based concepts in developing countries, which often 
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have social and political contexts differing from the welfare economies and fully-functioning 
democracies of developed countries. For instance, the lack of financial or human resources   
and institutional capacity can become reasonable excuses not to take upon the long-term 
integration endeavour. It is also essential to observe that neither IWRM nor EPI elaborate on 
political issues such as the asymmetries in the distribution of power and the access of actors to 
natural and physical resources, whereas water management is inherently political and any 
elaboration on integration should explicitly address politics (Mollinga, 2008). Multiple sectors 
are rivals of each other for the fair and equitable allocation of scarce natural and physical 
resources. As a result, dealing with cross-sectoral issues like the environmental impact of 
irrigated agriculture becomes even more political and deserves paying attention to the tensions 
among the competitive policy sectors. In this respect, a parallel can be drawn with the “light 
IWRM” approach, which implies the application of IWRM principles to the projects or 
programmes of the sub-sectors, when a full-fledged implementation is impossible due to 
political, legal or institutional constraints (Moriarty et al., 2010).  

Three criteria are proposed to operationalise cross-sectoral alignment, namely, actor 
representation, issue boundaries and working procedures. The criteria touch upon different 
aspects of all governance elements, whereas each criterion relates more to a subset of  
elements, as summarised in Table 13. In the subsections below, the criteria are operationalised 
and their application to cross-sectoral issues in natural resources governance is explained.  

Table 13 Criteria of cross-sectoral alignment 

Criterion Related elements of the governance model 

Actor representation  Levels, actors and resources 

Issue boundaries  Problem definitions, objectives and instruments 

Working procedures Strategies, instruments, networks and responsibilities 

 

5.2.2.1 Actor Representation 

Analysing natural resource governance requires considering both the multi-level and multi-
actor character of governance (Bressers and Kuks, 2003; Rauschmayer et al., 2009b). An ideal 
combination of these multiplicities would be indicated by the representation of all actors at 
each governance level, which is usually impossible in practice. The presence of participatory 
mechanisms that effectively manage time, financial and human resources is one indicator 
(Özerol and Newig, 2008). However, even if the mechanisms and resources are in place, 
representation can become a collective action problem when some actors, such as the users of 
natural resources, lack the capacity to organise and further their collective interests at higher 
levels. 

Another indicator of actor representation is the distribution of power and resources. Certain 
actors can have more power or resources, which makes them dominant in the policy process 
regarding a given cross-sectoral issue. If there is such an actor shaping the discourse and 
affecting the policy process, the problem definition and objectives can become biased towards 
the interests of that actor (Bressers and Kuks, 2003). However, a single actor cannot assess all 
the available policy choices due to the ignorance of outcomes and the constraints of training, 
competence and authority (White, 1998). Dominance by a certain actor or the lack of 
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representation of one or more actor groups can hinder achieving a comprehensive 
understanding and making progress on the cross-sectoral issue. Involving actors from multiple 
policy sectors and non-governmental spheres can improve the alignment in terms of power   
and resources (Molle et al., 2009). 

5.2.2.2 Issue Boundaries 

The boundaries of cross-sectoral issues call for alignment through three aspects, namely, the 
governance levels at which the issue is dealt with; the problem definition in terms of the nature 
and size of the issue; and the prioritisation of sectoral goals within multiple dimensions. Cross-
sectoral issues can have implications at all governance levels. Therefore, the processes that 
occur at each level as well as the interactions among different levels need to be deliberated in 
every policy sector. An indicator of low alignment in terms of this criterion is the restriction of 
activities and argumentations to a certain level, whereas the other levels are ignored or 
excluded.  

Reaching a shared understanding about the nature and size of the cross-sectoral issue is crucial 
to identify either the improvement opportunities regarding a non-problematic situation or the 
potential solutions for a problematic situation. In both cases, the issue boundaries can be 
spanned by combining knowledge from multiple sectors, disciplines and data sources (Weber 
and Khademian, 2008; Bressers and Lulofs, 2010). Therefore, the establishment and 
maintenance of comprehensive and shared databases across all policy sectors would improve 
cross-sectoral alignment in terms of issue boundaries. Additionally, an actor can function as a 
boundary organisation that connects multiple governance levels and knowledge types (Lejano 
and Ingram, 2009). 

Prioritisation of sectoral goals with respect to multiple dimensions of sustainable development 
is a complicated task. At the national level, many sectors focus merely on economic 
development, which implies a lower priority for social and environmental dimensions. This 
unidimensional approach to development constitutes a fundamental barrier to cross-sectoral 
alignment, as it does to policy integration. It would be naïve to argue that all the related   
sectors should have the same objective, given the inevitable sectoral specialisation and the 
complexity of political systems. In some cases, the direction and level of policy objectives are 
contested too. For example, regarding the water scarcity problem, even if the supply and 
demand sides of water management are integrated, each water-user sector can set different 
temporal objectives, which can be impossible to reach under limited financial, physical and 
human resources (Imperial, 2009).  

5.2.2.3 Working Procedures 

An ‘optimum’ use of natural and physical resources implies that the instruments of multiple 
policy sectors do not cause any negative externalities. Such an ideal resource use is usually 
infeasible in practice since each sector designs and implements its own policy instruments, 
which cause overlaps (by re-doing what another policy instrument already did) and/or  
conflicts (by un-doing what another policy instrument already did) with the instruments of 
other sectors. Detecting and resolving the overlaps and conflicts can be difficult due to factors 
such as miscommunication among the actors in different policy sectors or lack of monitoring 
and evaluation at intersectoral level. Despite the high probability of disagreement across  
policy sectors, cross-sectoral issues should not be seen only as a source of dispute. For 
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example, resource-based monitoring and evaluation systems can enable the actors to 
comprehend the potential benefits of having similar targets. The alignment of targets requires 
the recognition of mutual benefits, and, once achieved, it can facilitate the mobilisation of 
resources towards the solution.  

Actors from different sectors can also collaborate to design and implement multi-sectoral 
policy mixes regarding a cross-sectoral issue. Intersectoral research initiatives and  
intersectoral bodies, which have authority and resources and function on a regular basis, are  
the two indicators of collaborative working procedures. They respectively require 
interdisciplinary research and broad participation, and contribute to problem solving capacity 
(Weber and Khademian, 2008). Collaboration is also important to reach better policy  
outcomes (Kallis et al., 2009). Working together for cross-sectoral issues does not necessarily 
mean that the actors create another entity to decide and act in their name. Since cross-sectoral 
issues constitute a subset of many policy issues that each actor has to deal with, the actors can 
preserve their identities in terms of working cultures, professional disciplines and operational 
contexts (Roux et al., 2008). The value of collaboration is also justified by the need to 
overcome the monodisciplinarity in water agencies against incorporating new concerns and 
knowledge from other disciplines (Mollinga, 2008). 

5.3 Case Study: Cross-Sectoral Alignment in Turkey’s Irrigated 
Agriculture 

This section empirically analyses cross-sectoral alignment by applying the criteria with data 
from the case of irrigated agriculture in Turkey. The data is collected from three sources, 
namely, interviews with respondents from governmental and non-governmental organisations; 
review of official and scholarly documents; and direct observations at workshops, conferences 
and seminars held by the various actors of irrigated agriculture. 

The case of irrigated agriculture in Turkey is relevant due to several reasons. Firstly, the 
country allocates most of its water resources to agriculture since irrigation is needed to  
improve of agricultural yields. Secondly, irrigated agriculture is expanding with increasing 
levels  of intensification in terms of input use and expansion with respect to the size of irrigated  
areas. Thirdly, there are observations that the negative environmental impact of irrigated  
agriculture is associated with the fragmented and complicated nature of related policy sectors 
and legislation (Çakmak, 2003; DPT, 2007a, 2007b; OECD, 2008). 

Turkey is a water-scarce country with per capita water availability of 1,652 m3/year, whereas 
the share of water resources allocated to the agricultural sector is about 75 per cent (DSI, 
2013b). In terms land use, 53 per cent of the total land is arable (OECD, 2008), of which 60  
per cent is irrigable (DSI, 2013a). The size of irrigated areas has been expanding substantially 
in the last three decades, reaching 5.1 million hectares through investments in irrigation 
infrastructure. There are approximately 3.1 million agricultural holdings and agricultural land 
is highly fragmented given that 70 per cent of agricultural holdings are smaller than five 
hectares (TurkStat, 2010). There is also unequal land distribution. Farmers that have more than 
15 hectares of land constitute the 5 per cent of holdings and own 35 per cent of the land 
(Çakmak, 2003). 
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The share of agricultural sector in national economy is significant, yet in a decreasing trend. 
Share of agricultural employment decreased from 50 per cent in 1980 to 25 per cent in 2009, 
whereas in the same period the contribution of agricultural production to Gross Domestic 
Product decreased from 23 per cent to 8 per cent, of which 75 per cent comes from arable 
farming (TurkStat, 2010). 

The pollution of water and soil due to agricultural inputs is not considered a significant threat 
since agricultural intensification is low (OECD, 2008). However, excessive use of water and 
inappropriate irrigation practices are among the key drivers of the negative impacts on both 
water and soil resources. At the national level, it is estimated that 12 per cent of irrigated land 
is affected by waterlogging, and yield limitation due to salinisation is experienced on 6 per cent 
of arable land (OECD, 2008). 

There are numerous actors of irrigated agriculture in Turkey. To present a more-focused 
analysis and for the sake of brevity, only the actors that have a potentially critical role in the 
governance of irrigated agriculture are included in the analysis, namely, the governmental and 
non-governmental organisations, and other types of actors such as the private organisations  
and research organisations are excluded. The water user organisations (WUOs), which manage 
irrigation water at the local level, have the legal status of public entities. However, since their 
members are farmers, they are included in the category of non-governmental organisations. 
Key governmental organisations are the Ministry of Agriculture, Ministry of Water, Ministry 
of Environment, DSI under the Ministry of Water, TRGM under the Ministry of Agriculture, 
and the provincial special administrations under the Ministry of Interior. DSI and TRGM are 
examined apart from their ministries, since they both carry out activities that are critical for the 
development and practice of irrigated agriculture and they are more independent as compared 
to the other directorate generals under their respective ministries. Although they were 
abolished, Directorate General (DG) Rural Services and DG Land and Water are also relevant, 
since both organisations worked about water and land management, particularly in rural areas. 
DG Land and Water was abolished in 1984 and overtaken by DG Rural Services, which was 
established to consolidate all the governmental bodies that work about rural development. 
However, DG Rural Services was also abolished in 2005, mainly due to its high personnel 
costs and the overlapping tasks with DSI, TRGM and provincial special administrations. Most 
of the tasks as well as the personnel of DG Rural Services were overtaken by provincial  
special administrations. 

5.3.1 Actor Representation 

5.3.1.1 Organisation of actors at multiple levels 

The actors of irrigated agriculture in Turkey have diverse organisational structures at national, 
regional and local levels. This diversity is an indication of different degrees of decentralisation 
and unaligned resources and opportunities to be involved in decision-making processes at 
multiple levels.  

All the governmental actors have central departments and provincial directorates at the 
provincial level. Besides, the Ministry of Agriculture has directorates at the township level and 
research institutes that undertake applied research at the provincial and lower levels.  None of  
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the governmental actors organise at the regional level, except DSI that has regional directorates 
responsible for the coordination of multiple provinces.  

The representation of non-governmental actors at the local and regional levels is low. 
Particularly, the environmental organisations do not have resources to organise at the levels 
other than the provincial level. The WUOs differ according to their representation at the 
provincial and regional levels. Irrigation associations and irrigation cooperatives are the two 
major types of WUOs. Irrigation cooperatives have unions that represent them at the 
provincial, regional and national levels. However, irrigation associations are not represented at 
provincial or regional levels; yet the Irrigation Associations Society (SUBIRDER) was 
established in 2008 as a non-governmental organisation at the national level. This organisation 
has the potential to act as a boundary organisation by bringing together the stakeholders at 
multiple levels and incorporating multiple knowledge types. 

A missing level of organisation is the river basin, which is promoted as the level to manage 
water, since multiple water and land uses can be integrated and the quality-quantity and 
upstream-downstream relationships can be better managed at this level (GWP-TAC, 2000). In 
the Turkish case, there are no actors at the basin level. The boundaries of river basins were 
taken into account when designing the regional directorates of DSI, although the jurisdictions 
of regional directorates are determined by the borders of provinces. Nevertheless, efforts are 
made to establish river basin districts in accordance with the requirements of the EU Water 
Framework Directive (DSI, 2010). 

5.3.1.2 Mechanisms for participatory decision-making  

Participatory mechanisms in the general realm of environmental decision-making, as well as in 
water management, are insufficient in Turkey (Özerol et al., 2013). This is demonstrated by  
the fact that, as of 2012, Turkey did not ratify the Aarhus Convention, an international policy 
document with diverse requirements about public participation in environmental decision-
making (UNECE, 1998). The situation is comparably promising in the irrigation sector. Since 
1990s, DSI has been implementing an IMT programme, which implies the transfer of the 
responsibility of irrigation management to the WUOs. These transfers make the WUOs a key 
actor of agricultural water management. The importance of farmers’ participation in land 
consolidation and on-farm development projects is also acknowledged by TRGM officials, 
who make efforts to involve the farmers in these irrigation planning projects. However, no 
evidence was found that DSI, TRGM and WUOs coordinate to improve participatory  
irrigation planning and management.  

With substantial input from DSI, the Irrigation Associations Law was enacted in 2011 to fill 
the legislative gap about the functioning of irrigation associations, which is the most common 
type of WUOs in Turkey. Article 4 of the law extends the scope of irrigation associations’ 
responsibility about the planning and realisation of crop patterns in their command area. On  
the other hand, the law has no mention of environmental protection, and gives the irrigation 
associations no authority or responsibility to take actions in terms of water and soil 
sustainability. Although they have a key role in participatory irrigation management, the 
irrigation associations focus on the operation and maintenance of irrigation canals and the 
collection of irrigation fees. As the role of irrigation associations increases, DSI mobilises less 
human and financial resources for local water management. However, the capacity of farmers 
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and their organisations to prevent the environmental impacts of irrigation is questionable 
(Özerol et al., 2013). 

5.3.1.3 Actor Dominance 

DSI is by far the dominant actor of water and hydro-energy sectors. Several factors make DSI 
such an actor. It is a huge organisation with a lot of power due to its investment budget for the 
countrywide projects. It undertakes large-scale irrigation investments, whereas small-scale 
irrigation is developed by provincial special administrations, which work in the name of the 
abolished DG Rural Services. DSI constructed 58 per cent of the total irrigation infrastructure, 
whereas 24 per cent was constructed by the DG Rural Services and 18 per cent by the farmers 
themselves (DSI, 2013a). The strong personnel and technical capacity of DSI is another factor 
(DSI, 2010), whereas the needs for competent personnel are mentioned by other actors, 
particularly at the provincial level. Although the Ministry of Agriculture is the main actor 
responsible for the implementation of agricultural and rural development policies, it has  
limited activities about agricultural water management and environmental protection, except 
the subsidies for water-saving irrigation technology. Hence, DSI has the relative leverage to 
shape the discourse about irrigated agriculture by arguing that agriculture should be shaped 
according to water, not the other way around. Consequently, it emphasises the importance of 
developing all the available water resources and expanding the irrigated areas to the maximum 
possible level of 8.5 million hectares until 2023 (DSI, 2013a). 

5.3.2 Issue Boundaries 

5.3.2.1 The size and nature of the environmental impacts  

Irrigated agriculture is a crucial policy issue for all levels of governance. At the national level, 
it is indispensable for increasing agricultural productivity, and thereby contributing to food 
security and poverty reduction (DPT, 2007b; DSI, 2013a). To ensure sustainable irrigated 
agriculture, the practices and problems need to be monitored at the local level and the results 
should be evaluated at all levels. Such a multi-level approach requires the actors’ capability in 
handling the local problems and responding to them through multiple measures. In that  
respect, the organisational structures of actors have implications for their actions at different 
governance levels. A striking example is the centralistic organisational structure of the 
Ministry of Agriculture, which reflects its lack of concern for policies at sub-national levels 
and for the monitoring of local social and environmental impacts. Similar arguments are valid 
for the Ministry of Environment, which lacks organisational structuring at the regional and 
basin levels.  

Except the regulatory efforts to control water and soil pollution, there is no national-level 
approach to monitor the status of water and land resources. Given the size of the country and 
the diversity of issues at local and regional levels, national targets and local practices need to 
be aligned. However, there is no mechanism to segregate the realisation of national policy 
targets to lower levels, or to aggregate the local practices and problems regarding the policy 
instruments that affect water and land resources. This situation can be attributed to the fact that 
there are no comprehensive and reliable databases to monitor environmental status. Lack of 
appropriate databases is considered among the obstacles to the establishment of an effective 
monitoring and evaluation system (DPT, 2007a; OECD, 2008). This also applies to the case of 
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irrigated agriculture, mainly due to the involvement of a multitude of actors with different 
styles and needs of data collection and analysis. Frequent changes in the overall organisational 
structure and division of responsibility create further gaps in the generation or collection of 
critical data. For instance, the national-level land surveys are not up-to-date given the fact that 
no comprehensive studies were carried out after the abolishment of DG Land and Water in 
1984 (DPT, 2007b). The lack of up-to-date data is among the reasons for the disagreements on 
the actual land use types and the size of land-related problems. In terms of agricultural land 
use, the Ministry of Agriculture makes efforts to improve the situation. The establishment of a 
country-wide farmer register and the use of geographic information systems and remote 
sensing to keep track of land use and crop patterns are the major initiatives in this respect 
(Ministry of Agriculture and Rural Affairs, 2010). 

5.3.2.2 Degree of multi-dimensionality in sectoral objectives and interventions 

Combined with the energy policy that emphasises electricity generation from hydropower,  
DSI invests in large-scale water development projects since 1960s. The investment decisions  
to build hydropower plants affect the amount of water allocated to irrigation, since the dam 
lakes of hydropower plants are also used as water reservoirs. It is a possibility that, if the 
governments did not rely on hydropower for energy supply, they would build fewer and 
smaller hydropower plants and the situation would be different in terms of the current  
emphasis on expanding the irrigated areas as a ‘by-product’ of energy investments. 

In the agricultural sector, there has been a tendency to favour financial and infrastructural 
instruments, mainly through funding from international agencies (OECD, 2011). Agricultural 
support instruments that generate additional income for the producers of certain products were 
used (Çakmak, 2003). Instruments with higher potential to improve resource efficiency, such 
as infrastructural services, quality control, crop insurance and extension services, were not 
adopted until recently. The existing income support system, based on crop type and production 
quantity, encourages crop monoculture and intensive agriculture, with excessive input use, 
particularly fertilisers and pesticides. The quantity and quality of fertilisers and pesticides used 
by the farmers is not effectively monitored, neither the impacts on soil and water resources. 
Government emphasises the increasing amount of subsidies and grants paid to the farmers and 
the majority of personnel at the local units of the Ministry of Agriculture are allocated to the 
implementation of instruments for agricultural support. 

Despite the earlier focus on economic efficiency and stability, the recent national planning 
documents refer to the simultaneous pursuit of economic, social and ecological goals. For 
instance, the Eighth Development Plan addresses the need to empower the producer 
organisations towards the diffusion of good agricultural practices, since the individual efforts 
of farmers are not sufficient (DPT, 2001). Similarly, the Ninth Development Plan foresees 
actions towards improving the competitiveness of agricultural sector through strengthening 
producers’ organisations and agricultural enterprises and the sustainable use of soil and water 
resources (DPT, 2006). 
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5.3.3 Working Procedures 

5.3.3.1 Coordination of multi-sectoral instruments 

Actors of irrigated agriculture express a struggle for the implementation of policy instruments 
that demand coordination among multiple sectors. Expansion of irrigated agriculture, diffusion 
of water-saving irrigation technologies, and the joint regulations towards the protection of 
water and soil quality are the three examples of such instruments. 

Expansion of irrigated agriculture requires several interventions in water and land 
development. TRGM officials state that land consolidation is necessary in almost all regions   
to benefit from economies of scale by increasing the size of agricultural holdings and 
decreasing the cost of irrigation investments. Similarly, on-farm development services are 
needed in many regions to extend irrigated agriculture; particularly subsurface drainage, which 
is vital for the sustainability of irrigated agriculture through decreasing the risk of  
waterlogging and soil salinisation. The off-farm and on-farm investments to extend irrigated 
agriculture are undertaken by DSI and TRGM, respectively. DSI undertakes the large-scale 
irrigation investments, whereas TRGM carries out the land consolidation, on-farm 
development and land distribution activities. According to DSI officials, the speed and the 
scope of land consolidation and on-farm development lag behind irrigation investments and 
this lag is among the reasons for low irrigation efficiency, the ratio of irrigation water used at 
the farm level to the water released from the water source. On the other hand, TRGM officials 
claim that the irrigation investments made before land consolidation cause division of land 
parcels and incur extra construction costs. Due to cuts in personnel and funding, land 
consolidation and on-farm development services slowed down after the DG Land and Water 
was abolished in 1984 and almost halted after the DG Rural Services was abolished in 2005. 
However, TRGM became legally authorised for the provision of on-farm development  
services with the amendment of the Soil Protection and Land Use Law in 2011. This change 
improves the authority of TRGM to implement on-farm development and creates an 
opportunity to align off-farm and on-farm irrigation development. 

Since water scarcity is a pressing issue for all water-user sectors, the diffusion of water-saving 
irrigation methods such as drip and sprinkle irrigation is promoted, especially by DSI and the 
Ministry of Agriculture. Successful implementation of this instrument depends on the farmers’ 
adoption, which is related to training and extension services, suitable irrigation infrastructure 
and economic incentives. Various organisations (ministries of agriculture and environment, 
DSI, TRGM, governorships, universities, chambers of agriculture, etc.) provide training to the 
farmers. There is, however, little evidence of communication and coordination among these 
organisations about the planning, implementation and evaluation of trainings. Regarding the 
infrastructure, 92 per cent of the irrigation infrastructure is open canals, which is not suitable 
for direct instalment of drip or sprinkle systems, since pressure is needed to transfer the water 
from the canals to the field (DPT, 2007b). Farmers need to buy a pump to pressurise the water 
and incur additional fuel or electricity costs to use the pump. The pricing of irrigation water by 
the WUOs does not support the diffusion of water-saving methods, either. WUOs collect 
irrigation fees to cover the operation, maintenance and administration costs; there is no charge 
for the amount of water used by the farmers. In many regions, the irrigation fee is based on the 
type of the cultivated crop and the size of the irrigated land. With the existing canal irrigation 
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systems, it is impossible to measure the water consumption at the farm level and to implement 
volumetric prices. Thus, the widespread adoption of water-saving technologies does not seem 
probable in the short-term due to the lack of an enabling combination of training, economic 
incentives and infrastructure. Since 2003, DSI has been constructing piped (pressurised) 
irrigation systems (DSI, 2010). If expanded on larger areas, these systems can facilitate water-
metering and contribute to the diffusion of water-saving irrigation methods by eliminating the 
extra energy costs.  

There are efforts to develop a legislative framework towards the protection of water and soil 
quality through the joint efforts of the Ministry of Agriculture and Ministry of Environment. 
The regulations about water and soil pollution enact that both ministries are responsible for 
preventing water and soil resources from pollution due to agricultural activities and that they 
have the authority to take preventive measures. However, the interviews conducted at the 
relevant departments of two ministries reveals that the presupposed coordination between  
these ministries is ineffective. The technical capacity of the departments responsible for 
implementation is low, particularly at the local level, where the provincial directorates of the 
Ministry of Agriculture and Ministry of Environment lack competent personnel and  
equipment. Despite the recent increase in capacity-building projects, which are mostly funded 
by the EU, the financial and human resources allocated to the implementation of the 
regulations are considered to be limited. 

5.3.3.2 The functioning of intersectoral bodies 

Many issues in irrigated agriculture call for the establishment of intersectoral bodies. Land 
protection councils are one of such bodies established at the provincial level after the 
enactment of Soil Protection and Land Use Law in 2005. The protection of agricultural land, 
particularly from urbanisation, is among the major tasks of these councils. The governor of the 
province is the head of the council and council members are the representatives from relevant 
governmental and non-governmental organisations, most of who are appointed by the 
governor. According to the relevant law, “public benefit” excuse can be used to change the 
land use status of agricultural land and allocate it to different uses such as mining, transport 
and settlement, which usually imply a higher economic benefit. Changing the status of 
agricultural land to a different use implies the degradation of good-quality land and in some 
cases the waste of irrigation investments. Deciding about land use changes became a major 
item on the agendas of the councils since the permission authority for deciding about the  
public benefit cases was delegated from the Ministry of Agriculture to the land protection 
councils. The decisions and actions of a land protection council are independent from both the 
land protection councils in other provinces and other issue-specific councils in the same 
province. Therefore, the efforts or problems of these provincial councils cannot be aggregated 
to higher levels. Council members from various organisations and provinces also argue that 
land protection councils are not effective in protecting the agricultural land. There is open 
voting to decide about changing the status of agricultural land for the public benefit. Since 
most of the council members are civil servants from the governmental organisations, it can be 
difficult for them to vote against the status changes. Even if the council members state their 
opposition, they run the risk of being excluded from the council and even being assigned to 
another province, since the governor has the authority to change the council members and to 
request the assignment of a civil servant to another province.  
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5.3.3.3 Monitoring and evaluation of policies  

A meta-problem about policy monitoring and evaluation in Turkey is that the prevailing 
objectives fundamentally shape whether, how and to what extent the effectiveness of policies  
is debated. For instance, the subsidies for certain crops and agricultural inputs (fertilisers, fuel, 
machinery, etc.) constitute an obstacle to evaluating the effectiveness of policy in terms of 
environmental sustainability. The ultimate goal becomes maximising the production  
quantities, which leads to intensive agriculture and monoculture of water-thirsty crops such as 
cotton, sugar beet and maize, even in arid areas. Consequently, indicators other than the 
amount of subsidies granted to the farmers, the inputs used and the crop production quantities 
are not regularly monitored.  

At the national level, the irrigation ratio, i.e., the percentage of irrigation infrastructure  
actually used by the farmers, is reported as 65 per cent, which is attributed to factors such as 
social and economic reasons, the reluctance of farmers to switch from rainfed to irrigated 
agriculture and the conversion of agricultural land to urban land (DSI, 2013a). The factors that 
lead to a low irrigation ratio are associated with multiple sectors, which transcend the water 
sector. Despite the low irrigation ratio, DSI targets to open all the irrigable land to irrigation, 
which implies tremendous amount of irrigation investments. The main argument of DSI with 
sticking to its target is that the economic benefits of irrigated agriculture justify the cost of 
investments. However, there is no mention to the negative social or environmental impacts of 
irrigation, which are also the ‘costs’ of irrigation. It is essential to evaluate and reflect on  
social and environmental factors so that the irrigation ratio can be improved. Then the 
rationality of the target to irrigate all the irrigable land can be revisited. The persistent 
emphasis of DSI on the need to develop all the available water resources is also an example of 
approaching the water scarcity problem from the supply side, which neglects the need for 
managing the demand. This approach leads to interventions to increase the supply to the full 
extent, not to improve demand management. 

5.4 Concluding Remarks 

The need for the integration of multiple aspects is prominent for sustainable natural resource 
governance. In this regard, irrigated agriculture is not an exception, given the fact that water 
and soil are vital natural resources, while the negative impacts on these resources threaten 
environmental sustainability. Furthermore, the impacts have a multi-sector, multi-actor and 
multi-level nature. The review of the literature about integrative approaches to natural   
resource policy and governance shows the importance of integration for such cross-sectoral 
issues. The social and political context of developing countries, however, call for “light” 
approaches that reflect the governance challenges, which are often more relevant for 
developing countries than developed countries due to the social and political limitations or  
lack of fully-functioning democracies. To address the wicked nature of cross-sectoral issues, 
the concept of cross-sectoral alignment is introduced and three governance-based criteria are 
proposed:  actor representation, issue boundaries and working procedures.  

The empirical analysis of cross-sectoral alignment for the case of irrigated agriculture in 
Turkey reveals that the degree of alignment is low in most aspects of all three criteria. Several 
obstacles and improvement opportunities are also identified. The internalisation of 
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environmental protection into the objectives and procedures of non-environmental sectors is 
particularly low. Water, energy, agriculture and rural development sectors mainly focus on 
economic growth, whereas the land use sector has both agricultural development and 
environmental conservation objectives. Although environmental protection is on the agendas  
of governments since almost two decades, the rhetoric about environmental protection is 
dominated by the argument “environment can come after development”, implying that 
developed countries polluted the environment for economic development and growth, then 
started to invest for environmental protection and restoration; hence Turkey can follow a 
similar path. Nevertheless, there is an agreement about the need to improve the current 
situation. The role of WUOs can be particularly critical to improve alignment in actor 
representation and working procedures. The WUOs have the potential to be the key actor of 
irrigated agriculture since, like any other farmer organisation, they can contribute to the 
sustainable governance of natural resources (Baland and Platteau, 1996; Poteete et al., 2010). 
Measures can be taken towards empowering the WUOs, for instance, through giving them the 
responsibility and authority for water and soil conservation. Establishing close relationships 
among each other and with other stakeholders is another step that the WUOs can follow.  

The chapter contributes to the integrative debate on wicked problems in natural resource 
governance by addressing the case of the negative environmental impacts of irrigated 
agriculture in Turkey. Giving voice to less powerful actors; capability to substitute between 
environmental and non-environmental priorities; and coordination among the procedures of 
different levels and sectors are the three key challenges that are identified and analysed using 
empirical data. These challenges can be more relevant for developing countries than   
developed countries. Within the context of developing countries, the art of aligning the actors, 
boundaries and procedures of multiple sectors can become a more rewarding task than forging 
all the elements of governance to be integrated at all costs. This would indeed imply a “light” – 
yet feasible – approach to integration in natural resource governance.  



86 

 



87 

 

Chapter 6: Alignment of Multiple Scales 
 

 

This chapter is based on: 

Özerol, G., Bressers, B., 2013. Exploring the role of scales in the governance of water   
and land resources: The case of irrigated agriculture in Turkey. Paper presented at the 
Symposium on Scale in Environmental Governance: Power Reconfiguration, Democratic 
Legitimacy and Institutional (Mis-) Fit, 7-8 March 2013, Berlin. 

 

 

Abstract 

The complexity of natural resource governance requires an improved understanding about the 

scale-related issues. In this chapter, the concept of scalar alignment is introduced to analyse 

these issues within and between the spatial and temporal scales and to identify implications of 

the degree of scalar alignment on the sustainable governance natural resources. The concept is 

applied to irrigated agriculture, a key user of global water and land resources, and the 

implications of scalar alignment in terms of the spatial (jurisdictional and agro-ecological) and 

temporal scales are examined by using empirical data from the case of irrigated agriculture in 

Turkey. The findings indicate that both spatial and temporal alignment have implications on 

the design, implementation and evaluation of policy instruments as well as the monitoring of 

environmental impacts. It is concluded that increasing the scalar alignment in irrigated 

agriculture can contribute to sustainable governance of water and land resources by supporting 

the alleviation of the negative impact on these resources and the prevention of further 

degradation.  
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6.1 Introduction 

Irrigated agriculture is strongly associated with global food security and with poverty  
reduction in developing countries. Since 1960s, the way that irrigated agriculture is practiced 
and managed has been fundamentally changing. The practice of irrigated agriculture becomes 
more extensive, as the areas of irrigated land continually expands, and more intensive at the 
same time, as increasing amounts of inputs such as labour, water, fertilisers, agrochemicals  
and fuel are used (Ramankutty et al., 2002; FAO, 2010). Additionally, the management of 
irrigation has been changing in many countries that have embarked upon institutional reforms 
to implement integrated water resources management, irrigation management transfer or 
participatory irrigation management (Meinzen-Dick, 1997, 2007; Vermillion, 1997; Garces-
Restrepo et al., 2007). Due to these changes, the sustainable governance of water and land, the 
two key natural resources used for irrigated agriculture becomes a challenging endeavour.  

A major concern rises due to the detrimental impacts of irrigated agriculture on water and land 
resources (Ananda and Herath, 2003; Cassman and Wood, 2005). The alleviation, let alone the 
prevention, of these impacts is not straightforward given the inherent complexity of governing 
water and land resources. Two key concepts that capture this complexity are scale and level, 
both of which are increasingly emphasised in natural resource governance (Lovell et al.,  
2002). Some scholars use “scale” as a synonym to “level”, particularly in the multi-level 
governance literature (Blomquist, 2009). These concepts are differentiated in this chapter by 
conceptualising scale as “a dimension of an object or process”, and level as “the unit of 
analysis on a given scale” (Gibson et al., 2000; Turner et al., 1989). 

The relevance of scales is also increasingly acknowledged in water governance literature. 
Scholars call for caution over the imposition of an “optimal solution” or “panacea” that 
promises to ensure sustainable water governance at a specific scale or level (Meinzen-Dick, 
2007; Molle, 2008, 2009a; Ingram, 2011). Instead, there is a need to better understand the 
phenomena that occur at multiple scales and the contextual factors that have affects at multiple 
levels (Bressers and Rosenbaum, 2003; Molden et al., 2010). The governance of water is 
sensitive to scales due to the crossing hydrological and jurisdictional boundaries (Huitema and 
Bressers, 2006; Moss and Newig, 2010; Molle and Mamanpoush, 2012). However, 
elaborations on scales and scale-related issues in water governance should go beyond the 
institutional fit between hydrological and jurisdictional boundaries since water governance 
spans over various policy sectors, mainly including water, energy, agriculture, land use and 
environmental protection. A multi-scalar and multi-sectoral perspective to water governance 
becomes more crucial since, in many countries, coupled water and land problems are 
experienced and the concerned policies are fragmented (Knoepfel, 1995; Ananda and Herath, 
2003; Hamdy et al., 2003; Tabara et al., 2008; Herrfahrdt-Pähle, 2010; Özerol et al., 2012). 
Recent scholarly literature points out that there is need to better understand the scale-related 
factors that affect the efficiency and effectiveness of water governance (Moss and Newig, 
2010). This chapter addresses such a need by specifically focusing on the scales of the 
governance of water and land resources in irrigated agriculture.  

A scale-based, or scalar, analysis of irrigated agriculture is relevant due to four interrelated 
reasons. Firstly, irrigated agriculture has a high impact on environmental sustainability since it 
is a major user of water and land resources, while the availability of these resources varies at 
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both spatial and temporal scales (Siebert et al., 2005; Molden, 2007). Secondly, the negative 
impacts of irrigated agriculture are rooted at multiple spatial and jurisdictional levels, such as 
excessive use of water at the plant and plot level, application of inappropriate irrigation 
techniques at the farm level, and lack of communication and coordination among the actors at 
all levels (Wichelns, 1999; Wichelns and Oster, 2006). Thirdly, the spatial and temporal levels 
of water and land problems resulting from irrigated agriculture, such as waterlogging and soil 
salinisation, do not always overlap, despite the fact that they influence each other (Pearson, 
2003). Fourthly, the policy responses to the negative environmental impacts of irrigated 
agriculture do not match the spatial and temporal levels of these problems due to a lack of 
spatially and temporally extensive data about the social, environmental and economic impacts 
of policy interventions (Scherr, 2000; Molden, 2007; Prager et al., 2011). Through 
contemplating on these reasons, this chapter aims to contribute to the scholarly debate on  
scale-related issues in the governance of water and land resources in irrigated agriculture. 
Three research questions are specifically addressed: 

1) How is the governance of water and land resources in irrigated agriculture 
characterised by multiple scales?  

2) What is the degree of scalar alignment among the scales of irrigated agriculture?  

3) What are the implications of the degree of scalar alignment on the sustainable 
governance of water and land resources in irrigated agriculture?  

Despite their common focus on a scalar analysis of irrigated agriculture, these questions have 
different theoretical and empirical focuses. Answering the first question can improve the 
theoretical foundation of scalar analysis in irrigated agriculture. Second and third questions, on 
the other hand, are more practice-oriented and they aim to reveal empirical findings from the 
case of irrigated agriculture. 

The chapter is organised as follows. In section 6.2, the key perspectives on the scales in natural 
resource governance are presented and those perspectives are utilised to operationalise the 
concept of scalar alignment. Section 6.3 is devoted to characterising the scales of irrigated 
agriculture and hence answering the first research question. In section 6.4, scalar alignment is 
assessed and its implications are analysed using empirical data from Turkey and thus the 
second and third research questions are answered. Finally, conclusions are drawn in section 
6.5.  

6.2 Conceptual Framework 

Knowledge and tools from social and ecological sciences need to be incorporated to  
investigate the mutual relations of social and ecological processes and thus to improve the 
understanding about the relevance and influence of scales in natural resource governance. 
Regarding the ecological sciences, common definitions and uses of scale-related concepts  
have been established (Gibson et al., 2000). The relevance of scales for social processes and 
the importance of dealing with the scale issues in social processes were pointed out even  
earlier (Tilly, 1984).  

As opposed to ecological sciences, there is a lack of common understanding about the scale-
related concepts in social sciences and different meanings are attributed to these concepts 
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(Gibson et al., 2000; Görg, 2007). In the sections below, first a review is presented regarding 
the two main perspectives on the understanding and use of scale and other related concepts in 
natural resource governance. Building on these perspectives, “scalar alignment” is proposed as 
a novel concept to assess the implications of multiple scales in natural resource governance. 

6.2.1 Analytical Perspective  

According to this perspective, scale refers to an objectively observable reality (Neumann, 
2009). This implies that the hierarchical levels of scales are given and they can be used to 
understand the interactions of human and environmental elements of social-ecological  
systems. Grain (resolution) and extent (size of the study area or the duration of the study) are 
the two elements that characterise a scale from an analytical perspective. Both elements are 
crucial to observe social and ecological phenomena as a whole and not to overlook the 
essential details (Turner et al., 1989; Allen and Hoekstra, 1990; Gibson et al., 2000). This does 
not exclude, however, the fact that both the grain and extent of analysis can be subject to 
critical analysis, since modifying the grain and extent can have both analytical and political 
implications.  

In ecology, space and time are accepted as the dimensions of an ecosystem; hence the spatial 
and temporal scales are the two key analytical scales. Cash et al. (2006) propose five more 
scales in the form of jurisdictional, institutional, management, networks and knowledge scales. 
However, Cumming et al. (2006) suggest that these are “functional” scales of social and 
ecological processes related to the production, consumption or management of natural 
resources. Cumming et al. (2006) also refer to “mismatch” in terms of spatial, temporal and 
functional scales. Mismatches address the problems that result from the lack of “appropriate 
alignment” between the scales of management and the scales of ecosystem processes. Table 14 
shows the definitions of these scale-related concepts.  

Table 14 Definitions of scale-related mismatches and alignment 

Concept Definition  

Scale 
mismatch 

The situation where the scale of environmental variation and the scale of the social 
organisation responsible for management are aligned in such a way that the 
functions or elements of the social-ecological system are disrupted, damaged or lost 

Appropriate 
alignment 

A relationship in which the functioning of the social-ecological system is affected by 
scale-related issues. The ways in which social and ecological hierarchies are aligned 
relative to one another 

Spatial 
mismatch 

Lack of appropriate alignment between the spatial scales of management and the 
spatial scales of ecosystem processes 

Temporal 
mismatch 

Lack of appropriate alignment between the temporal scales of management and the 
temporal scales of ecosystem processes 

Functional 
mismatch 

Lack of appropriate alignment between the functional scales of management and the 
functional scales of ecosystem processes 

Source: Adapted from Cumming et al. (2006:3) 
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Mismatch pinpoints the relationship between different scales and the scale-related problems 
regarding the governance of social-ecological systems. A concept that is used with a similar 
meaning is “functional misfit”, which implies the failure of governance institutions to 
internalise the nature, functionality and dynamics of the ecosystem (Ekstrom and Young, 
2009). A major result of functional misfit is governance gaps that hinder the recognition of the 
linkage between industry sectors and significant ecosystem properties. Another relevant 
concept from an institutional perspective is “institutional fit”, the alignment of institutions  
with the physical entities of social-ecological systems. The main argument of institutional fit is  
that if the degree of institutional fit is low, then sustainability problems are experienced at  the 
system level (Ostrom, 1990; Young, 2002)22. 

6.2.2 Critical Perspective 

The proponents of critical perspective argue that the meaning and levels of scale are 
continually redefined (Delaney and Leitneh, 1997; Marston, 2000). This implies that the levels 
of scales are not given, but instead socially constructed and contested through interactions 
among multiple actors with different ‒ and often competing or conflicting ‒ values and 
interests (Brown and Purcell, 2005; Neumann, 2009).  

In the water governance literature, the social-construction and contestation of scale is mostly 
elaborated on the basis of the mismatch within the jurisdictional scale and between the 
jurisdictional and hydrological scales (Lebel et al., 2005; Norman et al., 2012). From the 
critical realist perspective, the aim is not only to analyse the impacts of scales, but also to 
reveal the power dynamics and contestations during the construction of scales over time and 
space (Norman et al., 2012).  

From the critical perspective, the sanctioning of a hydrological or jurisdictional level as the 
“best” level of governance is also questioned (Meinzen-Dick, 2007; Molle, 2009a; Ingram, 
2011). Particularly, the presence of long-lasting jurisdictional boundaries is considered an 
obstacle to implement the hydrological boundaries, such as watersheds or river basins, as the 
governance unit. Cohen and Davidson (2011) argue that the use of watersheds as the 
governance unit constitutes challenges in terms of asymmetries within policy-sheds, i.e., the 
levels at which the policy decisions are made, and between watersheds and policy-sheds, and 
therefore watersheds should be seen as choices to support policy goals, rather than as 
unquestionable starting points for effective water governance. This argument does not deny 
that the boundaries of a watershed can be strongly justified or contested.  

6.2.3 Scalar Alignment 

Although the analytical and critical perspectives on scales are not conflicting, there is a 
research gap in terms of incorporating their premises and merits into the analysis of natural 
resource governance. The analytical perspective adopts a static view to the individual features 
and interwoven functioning of social and ecological systems. Therefore, this perspective 

                                                 
22 The concept of institutional alignment, which is introduced in Chapter 7, combines the institutional 

and scalar perspectives to analyse the multi-level institutions. 



92 

strongly addresses scale interactions such as scale mismatches and functional misfits. The 
critical perspective, on the other hand, embraces the dynamic nature of scale by dealing with 
the social and political construction processes. This firm grasp makes the critical perspective 
more suitable to explain the contestation of governance levels, the scaling up and down of 
governance processes, and the effects of modifying the grain and extent.  

To combine the static and dynamic aspects of scales, the concept of scalar alignment is 
proposed in this thesis. Scalar alignment is defined as “the relative positioning within and 
among spatial and temporal scales in such a way that it is conducive to sustainable 
governance of natural resources”. Despite building on both the analytical and critical 
perspectives, the “conduciveness” element in the definition indicates a slightly-normative 
approach, claiming that highly aligned scales contribute to sustainable natural resource 
governance through resolving, or preferably preventing, the scale mismatches and misfits.  
This proposition is supported by the fact that “alignment” is conceptualised as the antagonist  
of mismatch and misfit, which threaten natural resource sustainability by disrupting or 
damaging the social-ecological systems (Cumming et al., 2006).  

Scalar alignment is assessed by drawing on the criterion of internal coherence. This criterion is 
based on the five-element governance model that reflects the multi-faceted nature of the 
structural context: 1) Levels and scales 2) Actors and networks 3) Problem perceptions and 
objectives 4) Strategies and instruments 5) Resources and responsibilities (See Bressers and 
Kuks (2003) and Bressers and Kuks (2013) respectively for the initial and final versions of the 
model). Internal coherence is defined as the degree to which the aspects of a given element fit 
with one another, and the element as a whole fits with the other elements of governance 
(Bressers and Kuks, 2003). 

Since “levels and scales” constitutes the focal element, the aim is to assess the coherence of 
levels and scales within themselves and with other elements. Two indicators are proposed to 
assess the scalar alignment by applying the criterion of internal coherence to scales. First 
indicator is the spatial alignment between the levels of jurisdictional scale, on which the 
governance structure is organised, and the levels of agro-ecological scale, on which the 
agroecosystem of irrigated agriculture is organised. Second indicator is the temporal alignment 
between the temporal levels of policy and resource use processes and the temporal levels of 
ecological processes. 

6.3 Scales of Irrigated Agriculture 

This section describes the spatial and temporal scales of irrigated agriculture. The spatial scale 
of irrigated agriculture is described using the agro-ecological scale and the jurisdictional scale. 
These two scales respectively reflect the way that the agricultural system and the 
administrative system of irrigated agriculture are organised (Compare Cash et al. (2006) who 
define spatial scale and jurisdictional scales as separate scales). The agro-ecological, 
jurisdictional and temporal scales of irrigated agriculture can have various levels. Figure 7 
shows examples of the levels of these scales. 
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Figure 7 Possible levels of the scales of irrigated agriculture 

 
 

Changes that occur when different extents and grains are applied to observe the spatial and 
temporal scales constitute relevant scalar issues in irrigated agriculture (Lankford, 2012). For 
instance, limiting the spatial and temporal extent to very low levels obstructs the detection of 
environmental impacts at the ecosystem level. Long-term observations at different sections of 
the ecosystem can be more appropriate, since the severity of the impacts might not be the same 
in all areas due to topography, soil quality or vegetation pattern. Another related issue is        
the “average problem” that is experienced due to a too-large grain size. Indicators such as the 
average amount of water used or the average value of soil quality at the agroecosystem level 
can be misleading, whereas measurements at the plot level can be useful to detect the  
problems experienced by individual farmers. These issues should be taken into account while 
assessing the scalar alignment and identifying its implications. 

6.3.1 Agro-ecological Scale of Irrigated Agriculture 

A useful concept to describe the agro-ecological scale of irrigated agriculture is agroecology, 
which is defined as “the study of the interactions between plants, animals, humans and the 
environment within agricultural systems” (Dalgaard et al., 2003:42). Having roots in a variety 
of disciplines including, among others, ecology, agronomy, sociology and economy, the 
concept of agroecology possesses multiple understandings such as a discipline, practice, and 
even a social movement (Dalgaard et al., 2003; Francis et al., 2003; Wezel et al., 2009; 
Gliessman, 2011). The consideration of multiple levels that reflect the hierarchies of natural 
and agricultural systems is common to all these understandings. Thus, the spatial scales of  
both the natural system and the agricultural system matter. According to Dalgaard et al.  
(2003), the spatial scale of the natural system is the ecological scale, which ranges from a cell 
to the ecosystem level, whereas the levels of the agricultural system are plot, field, farm, 
community, state, region and globe.  

Regarding the spatial scale of the agricultural system, “agroecosystem” is used as a spatial 
level above the plot, field and farm levels (Dalgaard et al., 2003; Wezel et al., 2009). The 
spatial levels of the agricultural system that go beyond the agroecosystem level are the basin 
and the ecosystem. These levels overlap with the levels of the ecological scale, since beyond 
this level there is no space-based hierarchy in agricultural production systems. Agroecosystem 
also implies the modified ecosystem that favours production through agricultural activities 
(Falkenmark and Galaz, 2007; Gordon et al., 2010; Molden, 2007). Thus, the boundaries of  
the agroecosystem cover both natural and physical elements. The agroecosystem of irrigated 
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agriculture can incorporate both the water and soil resources as well as the other resources 
necessary for irrigated agriculture. Furthermore, the physical infrastructure (such as irrigation 
and drainage canals and water storage facilities) is also an important part of the agroecosystem 
of irrigated agriculture. This extended view on the agroecosystem of irrigated agriculture is 
necessary since the physical infrastructure is an essential modification to the aquatic and soil 
ecosystems that are vital to practice irrigated agriculture.  

6.3.2 Jurisdictional Scale of Irrigated Agriculture 

The levels of the jurisdictional scale reflect the administrative boundaries, within which the 
actors are organised, and they differ from country to country. These levels are hierarchically 
organised, starting with localities (such as villages and towns) at the bottom, and ranging to 
provinces, states and intra-state or inter-state regions at higher levels.  

The alignment between the levels of jurisdictional and agro-ecological scales can involve 
inefficiencies or obstacles that indicate a lack of scalar alignment. For example, if the 
objectives of national policies neglect the local needs or conditions of practices at the farm 
level, this is can be considered as an indication of low degree of scalar alignment.  

The implications of alignment within the different levels of jurisdictional scale are also 
relevant. This within-scale alignment refers to the degree with which actors’ characteristics 
(motivations, cognitions, capacity and power) at different levels are aligned with each other 
(Bressers, 2004). If the actors at different jurisdictional levels possess contradictory 
characteristics, this implies a low degree of alignment between the levels of jurisdictional 
scale. The reform processes in the irrigation sector and the long-term outcomes of those 
reforms can also have implications on governance levels. Such reforms create new 
jurisdictions, for instance through the establishment of WUOs at the local level, and reassign 
the responsibilities for the management of irrigation systems (Meinzen-Dick, 2007; Mollinga 
and Bolding, 2004). 

6.3.3 Temporal Scale of Irrigated Agriculture 

Both the agro-ecological and jurisdictional scales of irrigated agriculture involve events and 
actions that span a wide temporal spectrum (Dalgaard et al., 2003). Those events and actions 
include farmers’ crop choices and irrigation decisions on a short-term basis, as well as the 
jurisdictional cycles of the political system. The temporal extent of ecological processes, on the 
other hand, covers a very wide range, which can reach to centuries. Thus, it is often the case 
that the temporal scales of political systems and agroecosystems are not aligned, since the 
extents of these two systems do not overlap. 

Applying multiple temporal grains and extents can reveal the changes that occur on multiple 
spatial and temporal levels. Indicators about lower spatial levels, such as on-farm irrigation 
efficiency, can be better monitored by using a smaller temporal grain (days or weeks), since a 
large temporal grain (seasons or years), would oversee the changes in timing and frequency of 
irrigations (Burt, 1999). On the other hand, applying a larger extent of temporal scale can 
enable the detection of changes that occur in the long term. A typical case is the time lag 
between the individual decisions of farmers and the emergence of water and soil problems. If a 
shorter temporal extent is applied, the incremental signals such as the degradation of soil 
quality and the rise or fall of the groundwater table can be neglected.  
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6.4 Case Study: Scalar Alignment in Turkey’s Irrigated Agriculture 

This chapter assesses scalar alignment using data from irrigated agriculture in Turkey. Three 
methods were used to collect and generate data from the corresponding data sources: 
interviews with respondents from governmental and non-governmental organisations; reviews 
of official and scholarly documents; and direct observations at workshops, conferences and 
seminars held by the various actors of irrigated agriculture. Before the analysis of scalar 
alignment, brief background information on the role and actors of irrigated agriculture in 
Turkey is in order. 

Turkey is among the countries where the agricultural sector is the largest user of water (DSI, 
2013b). In terms of land resources, arable land is about 28 million hectares (30 per cent of the 
total area) and irrigable land is about 8.5 million hectares (DSI, 2013b). With the expectation 
that irrigated agriculture will boost rural development, substantial investments have been made 
in the last three decades to expand irrigated agriculture and the area equipped with irrigation 
infrastructure reached 5.5 million hectares (DSI, 2013a). The pollution of water and soil due to 
agricultural inputs is not considered a significant threat since agricultural intensification is low 
(OECD, 2008). However, excessive use of water and inappropriate irrigation practices are 
among the key drivers of the negative impacts on water and land. It is estimated that 12 per 
cent of irrigated land is affected by waterlogging and yield limitation due to salinisation is 
experienced on 6 per cent of arable land (OECD, 2008). 

Numerous actors are involved in the governance of water and land resources for irrigated 
agriculture. WUOs are the key actors at the village and district levels as they overtake the 
responsibility of irrigation management. The key governmental organisations at higher 
jurisdictional levels are State Hydraulic Works (Devlet Su İşleri, hereafter DSI), the Ministry 
of Agriculture, the Ministry of Water and the Ministry of Environment. Although it is general 
directorate under the Ministry of Water, DSI is treated as a separate actor, since it carries out 
crucial activities to develop and expand large-scale irrigated agriculture and it is more 
independent compared to the other departments under the same ministry.  

In the subsections below, the scalar alignment in Turkish irrigated agriculture is assessed and 
its implications on the sustainable governance of water and land resources are identified. Since 
river basin management is not yet implemented in Turkey, the management of irrigation water 
has no connection to the river basins either. Therefore, this chapter does not elaborate on the 
interactions of the river basin with other levels, neither on the rescaling of management to the 
basin level. However, as part of the European Union (EU) accession process, efforts are made 
to fulfil the requirements of the EU Water Framework Directive, including the adoption of 
river basins as the management unit (Ministry of Forestry and Water Affairs, 2012).  

6.4.1 Spatial Alignment between Agro-ecological and Jurisdictional Scales 

6.4.1.1 Protection of water and soil: national regulations and multi-level impacts 

Three national regulations include provisions regarding the protection of water and soil against 
pollution from agricultural activities. These regulations enact that the Ministry of Environment 
and the Ministry of Agriculture are jointly responsible for protecting water and soil resources 
from pollution by setting the standards and taking preventive measures regarding specific 
issues such as groundwater pollution, eutrophication and good agricultural practices. Both 
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ministries have directorates at the provincial level. The main task of the provincial directorate 
of the Ministry of Environment regarding irrigated agriculture is the protection of soil and 
water resources through monitoring the water and soil quality at the provincial level. The 
provincial directorate of the Ministry of Agriculture and its district-level branches are 
responsible for the implementation of agricultural policies, such as receiving and evaluating  
the subsidy requests, granting them to the applicants that fulfil legal requirements. These 
branches also have personnel to advise the farmers about crop protection and to train farmers 
towards adopting good agricultural practices.  

The implementation of regulations on water and soil protection is considered ineffective. In 
particular, there is limited monitoring of the chemicals and fertilisers used and their multi-level 
impacts on soil and water. Due to the emphasis on instruments such as subsidies for crops    
and agricultural inputs, the ultimate goal becomes maximising the production quantities at    
the national level. The indicators other than the amount of subsidies given to farmers and the 
crop production quantities are not regularly monitored (DPT, 2007b). This limited 
implementation is attributed partly to the insufficient organisational capacity in terms of 
technical equipment as well as the quality and quantity of personnel at the relevant ministries. 
Moreover, there is no national monitoring system to detect the level of soil or water pollution 
in a given river basin or at the national level. The pollution of water and soil from chemicals 
and fertilisers is often monitored and reported as part of local studies conducted by the 
provincial directorates of the Ministry of Environment and research organisations. However, 
there is little evidence about the monitoring of the impacts at the river basin or agroecosystem 
levels. In the recent years, both ministries have been conducting projects with partners from  
the EU member states to develop the organisational and technical capacity regarding 
implementation. These projects can contribute to the improvement of scalar alignment by 
closing the gap between the provincial level, at which the policies are implemented, and at all 
the spatial levels that the environmental impacts need to be monitored and evaluated.  

6.4.1.2 Water saving in irrigation: national policies and farm-level practices  

The prevailing objectives at the national level shape whether, how and to what extent the 
policy instruments are debated and monitored at the farm level. A low degree of alignment 
between the national level policies and farm level practices particularly influences the water 
use efficiency in irrigation. Since water scarcity is a pressing issue for all water-user sectors, 
water-saving irrigation methods such as drip and sprinkle irrigation are subsidised by the 
Ministry of Agriculture since 2005. The diffusion of these methods is influenced by the 
economic incentives and the irrigation infrastructure. Water pricing is not the only economic 
incentive that influences the amount of water used by farmers (Molle, 2009b). In the Turkish 
case, however, farmers have little economic incentive to save water at the farm level. Farmers 
pay an “irrigation fee” to cover the operation and maintenance costs of water distribution and 
the administrative expenses of WUOs. Thus, the irrigation water is subsidised and the  
resulting irrigations fees do not reflect the cost of irrigation investments. Furthermore, the 
amount of irrigation water used by individual farmers is neither monitored, nor used as a 
parameter to calculate the irrigation fees. Instead, in most of the regions, the irrigation fee is 
determined on the basis of the crop type and the size of irrigated area. Regarding the irrigation 
infrastructure, 92 per cent of the irrigation schemes consist of open canals, which are not 
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suitable for direct instalment of drip or sprinkle irrigation, since additional pressure is needed 
to transfer the water from the canals to the field (DPT, 2007b). So, the farmers need to buy a 
pump to pressurise the water and incur additional fuel or electricity costs to use the pump. The 
open canals are not suitable to implement volumetric prices, either. Since 2003, DSI has been 
constructing piped (pressurised) irrigation systems (DSI, 2010). If expanded on larger areas, 
piped systems can facilitate water-metering and contribute to the diffusion of water-saving 
irrigation methods by eliminating the extra energy costs. 

6.4.2 Temporal Alignment between the Jurisdictional and Agro-ecological Scales 

6.4.2.1 Timeframes of alternative agricultural policy instruments at the national level 

The agricultural policy decisions at the national level have implications due to the diverse 
timeframes of alternative policy instruments. The Turkish Law on Agriculture asserts that 
increasing the income from agricultural production is among the objectives of national 
agricultural policy. Accordingly, the Ministry of Agriculture has been implementing policy 
instruments such as direct income support, premium payments for crops with a supply deficit 
and compensation payments for crops with a supply surplus. These instruments mainly  
transfer income to the farm level, but do not improve resource efficiency at higher levels, 
which would be the case when instruments such as research, reduction of transaction costs, 
infrastructural services, quality and standard control, crop insurance and extension services 
were more effectively implemented (Çakmak, 1998). The political returns of the instruments 
that transfer income to farmers are recouped in the short term, whereas the returns of policies 
to improve resource efficiency are experienced in the long term, since they require  
institutional transformation and the use of public resources for effective organisation. 
Therefore, the governments usually choose to implement the income transfer policies whereas 
the instruments with longer timeframes are either allocated very limited resources or totally  
left out of the political agendas (Çakmak, 2003).  

6.4.2.2 Temporal levels of farmers’ decisions, environmental impacts and policy actions  

Farmers’ crop choice decisions at the plot, field and farm levels have a temporal dimension  
that is influenced by the government subsidies and marketing possibilities. Growing the 
perennial crops such as fruit trees takes at least four years, before they bear fruits. This implies 
that the farmer will not be able to harvest or benefit from government subsidies for three or 
more years. As a result, the farmers tend to choose the crops they will cultivate on an annual 
basis and the temporal level of their decisions remains relatively short. Perennial crops  
become less attractive also because they bring uncertain income each year, whereas various 
annual crops such as wheat, maize and cotton can be chosen every year given the government 
subsidies and secure markets. 

The impacts of farmers’ short-term decisions, however, are experienced in the medium or long 
term. In addition to their annual decisions about crop choice, farmers decide on the frequency 
with which they irrigate the crops and apply fertilisers and chemicals during the crop-growing 
season, which is even a shorter temporal level. The environmental impacts such as 
waterlogging, salinisation and erosion surface at a longer temporal level and they constitute 
sustainability problems at the agroecosystem level. The time that the government takes action  
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to solve these problems is even longer. It can take several years until an agreement is made 
about the nature and significance of the impacts and the financial resources are allocated to 
invest in solutions. This reactive, rather than proactive, approach to the environmental impacts 
of irrigated agriculture is characterised by the time lag between the identification of the 
problems and the implementation of solutions. The resulting low degree of alignment between 
the temporal levels of farmers’ cropping decisions at the farm level, the impacts at the 
agroecosystem level and the policy action at the national level indicates an increasing threat on 
the sustainability of water and soil resources. 

6.5 Concluding Remarks 

In this chapter the concept of scalar alignment is proposed and it is operationalised and 
assessed by answering three research questions that address the case of irrigated agriculture. 
Firstly, the characterisation of the governance of water and land resources in irrigated 
agriculture by multiple scales is explored. An examination of the governance structure and 
processes demonstrates that the levels of temporal, agro-ecological and jurisdictional scales 
characterise those structures and processes. Secondly, scalar alignment in irrigated agriculture 
is assessed on the basis of spatial and temporal alignment. Regarding spatial alignment, a low 
degree of alignment is observed between jurisdictional and agro-ecological scales. This is 
indicated by the design of policy instruments at the national level that do not correspond to the 
local conditions of water use in terms of infrastructure and metering in irrigated agriculture. 
Similarly, the implementation of national regulations on water and soil quality is hampered by 
the insufficient local capacity to monitor and detect the environmental impacts as well as the 
lack of a multi-level approach to monitoring and evaluation of policy impacts. Temporal 
alignment is also found to be low between the temporal levels of policy-making processes, 
farmers’ decision making processes and the occurrence of environmental impacts. The 
timeframes of alternative policies, which can alleviate the environmental impacts, do not 
overlap with the temporal levels of farmers’ decisions, environmental impacts and policy 
actions. These findings indicate that the low degree of scalar alignment is associated with 
negative implications on the design, implementation and evaluation of policy instruments 
regarding irrigated agriculture as well as on the monitoring and detection of the impacts on 
water and land resources. Similar to cross-sectoral alignment, the influence of scalar alignment 
on water and soil sustainability is not immediate, but rather through influencing the  
governance structure. Therefore, increasing the scalar alignment in irrigated agriculture can 
contribute to sustainable governance of water and land resources by supporting the alleviation 
of the negative impact on these resources and the prevention of further degradation. 
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Abstract 

This chapter examines the relationship between farmer participation and environmental 

sustainability from an institutional perspective in the context of Harran Plain, one of the  

newest and largest irrigated areas in Turkey. Harran Plain undergoes social, economic and 

institutional change due to the expansion of large-scale irrigation and the establishment of 

irrigation associations. These changes, however, trigger an environmental change in the form 

of waterlogging and soil salinisation. The concepts of ‘institutional scale’ and ‘institutional 

alignment’ are applied to critically analyse the narratives regarding the causes of excessive 

water use, which is a collective action problem playing a significant role in increased 

waterlogging and soil salinity in Harran Plain. Empirical findings demonstrate that a low 

degree of institutional alignment among the rules at different levels constitutes an obstacle 

against taking actions to prevent excessive water use. Major issues are identified as the lack of 

water rights at plot and district levels; the exclusion of farmers from the planning of irrigation 

seasons; the inefficient monitoring of irrigation frequencies and fee collections, and the lack of 

mechanisms to monitor the operations of irrigation associations. The application of institutional 

scale and institutional alignment also contribute to the understanding of social-           

ecological systems by facilitating the systematic analysis of institutions and the identification 

of areas for institutional change. 
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7.1 Introduction 

Since the 1950s, many countries have been investing in large-scale irrigation with the main 
objectives of economic growth, food security and poverty alleviation (Molden, 2007). Despite 
the considerable success in achieving these economic and social objectives, irrigation also 
resulted in negative environmental impacts such as the pollution and degradation of water and 
soil resources (van Schilfgaarde, 1994; Pimentel et al., 2004; Falkenmark and Galaz, 2007; 
Molden, 2007). The coupled problems of waterlogging and soil salinisation constitute a major 
negative impact that threatens environmental sustainability (Umali, 1993; Dougherty and Hall, 
1995; Postel, 1999). A well-maintained drainage infrastructure is vital particularly for large-
scale irrigation systems in arid and semi-arid areas that are prone to waterlogging and soil 
salinisation (Scheumann and Freisem, 2002; Pimentel et al., 2004, Abdel-Dayam et al., 2005). 
The alleviation of negative environmental impacts require integrated approaches to irrigation 
management that both incorporate economic, social and environmental objectives, and  
consider drainage requirements in the planning and management of irrigation systems. 

Irrigation systems are, in most cases, common-pool resources (Ostrom, 1992; Tang, 1992). 
They are characterised by the need of users to engage in ‘collective action’ (Ostrom et al., 
1994), which implies “the activities that require the coordination of efforts by two or more 
individuals” (Sandler, 1992: xvii). However, collective action problems often arise due to the 
three attributes of common-pool resources: 

- Excluding the potential users might be costly, not only in economic or social terms, but 
also due to technical or institutional constraints.  

- Since the resource is subtractable (the units withdrawn by a user cannot be used by 
others), over-extraction of resources by a user group might cause availability problems for 
other users. 

- The public infrastructure, i.e., the physical components that support the provision of 
irrigation water to the users, should be maintained to ensure continuous water supply. 

Subtractability of the resource and difficulty of exclusion may cause the users to have 
incentives to extract the resource excessively and to free ride about the maintenance of the 
infrastructure. As a result, the system may become prone to deterioration and even extinction.  

Farmers are the major users of the irrigation systems and the environmental resources used for 
irrigation, which mainly include water and land. Therefore, the collective action of farmers is 
needed to ensure the sustainability of the irrigation system and environmental resources. In the 
recent decades, farmers have acquired a more significant role through their increasing 
involvement in irrigation management. Water user organisations (WUOs) are established as a 
collective actor of farmers in many countries where participatory irrigation management (PIM) 
or irrigation management transfer (IMT) programmes are implemented (Meinzen-Dick, 1997; 
Garces-Restrepo et al., 2007). The functions of WUOs involve processes such as      
distributing the irrigation water, setting and collecting the irrigation fees, enforcing sanctions 
against the violation of collective rules, and operating and maintaining the irrigation system. 
Farmers can participate in these processes individually through direct involvement in  
operation and maintenance and/or financial contribution, or collectively by being involved in 
the decision-making processes of WUOs. 
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Benefits expected from farmers’ participation in irrigation management include fostering 
collective action through individual and collective learning, building a sense of resource 
ownership, incorporating local knowledge to devise equitable and efficient rules and  
improving rule compliance (Ostrom, 1990; Ostrom et al., 1994; Baland and Platteau, 1996; 
Meinzen-Dick, 1997). Achieving these benefits can also contribute environmental 
sustainability by solving the collective action problems regarding resource use and thereby 
alleviating the negative impacts on environmental resources. However, investigating the 
linkage between farmers’ participation in irrigation management and environmental 
sustainability is a cumbersome task, particularly for large-scale irrigation systems that involve 
multiple actors and complex physical and institutional structures. This chapter aims to   
improve the understanding of this linkage by analysing the relationship between farmers’ 
participation in irrigation management and the impact of large-scale irrigation on 
environmental sustainability. The theoretical background of the chapter builds on the 
institutional design principles of common-pool resource management (Ostrom, 1990, 2005) 
and the conceptual framework of social-ecological systems (Anderies et al., 2004). The 
framework is applied in the case of Harran Plain, a large-scale irrigated area in southeastern 
Turkey. Harran Plain constitutes a relevant case, as the introduction of large-scale irrigation 
and farmer participation in the 1990s has been accompanied by negative environmental 
impacts, mainly in the form of waterlogging and soil salinisation. 

Several scholars examined the relationship between irrigation management and environmental 
sustainability in Harran Plain, or in the general context of the southeastern region of Turkey. 
The topics examined include the awareness of farmers about soil salinity (Adaman and 
Özertan, 2007), the conflict between the notions of economic, social and environmental 
sustainabilities (Harris, 2002), and the implications of diverging narratives about the causes of 
environmental problems (Harris, 2009). This chapter contributes to these studies by analyzing 
farmer participation from an institutional perspective and examining its relationship with the 
environmental impact of large-scale irrigation. Three research questions are answered through 
this analysis:  

1) How are the multiple institutions of farmers’ participation in irrigation management 
characterised on the multiple levels of the institutional scale? 

2) What is the degree of alignment between the multi-level institutions of farmers’ 
participation in irrigation management? 

3) What are the implications of the degree of institutional alignment on the environmental 
impact of large-scale irrigation? 

To answer the first question, the concept of ‘institutional scale’ (Kiser and Ostrom, 1982) is 
further developed for the case of farmer participation, and the novel concept of ‘institutional 
alignment’ is proposed. Both concepts are applied with empirical data from Harran Plain by 
reflecting on the multi-level rules that exist in the participatory management of the large-scale 
irrigation system in Harran Plain. The findings from this case study can contribute to the 
alleviation of the negative environmental impacts in Harran Plain, and to the prevention of 
similar impacts in the to-be-irrigated areas in Turkey and elsewhere. 
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7.2 Conceptual Framework  

7.2.1 Social-Ecological System 

Anderies et al. (2004) define social-ecological system as “a subset of social systems in which 
some of the interdependent relationships among humans are mediated through interactions 
with biophysical and non-human biological units”. Given the interdependency of and the 
interactions among the resource and the users, an appropriate approach could be to discuss 
common-pool resources on the scale of a social-ecological system and to explore the 
achievability of collective action within a single system. Such a system would be comprised of 
the common-pool resource, resource users and other elements that enable the interaction 
between the users and the common-pool resource.  

The basic elements of a social-ecological system are the resource, resource users and public 
infrastructure. Anderies et al. (2004) identify public infrastructure providers and external 
environment as the two other elements. Public infrastructure providers (such as the officers 
from public agencies) are responsible for the appropriation and provision of the resource to the 
users and they constitute a crucial element for studying public participation. External 
environment includes the sources of disturbance to the resource and infrastructure (e.g., 
weather and geological events) and to the users and providers (e.g., economy and political 
system).  

7.2.2 Design Principles and Actions 

Actions enable the interaction of resource users and providers within the underlying formal  
and informal rules. To reach a compact set of actions, Ostrom’s (1990) design principles of 
institutions for sustainable common-pool-resource management are utilised. Table 15 shows 
these principles and the basic actions that can be inferred from each principle. 

Table 15 Design principles for institutions and related actions 

Design Principles Related Action(s) 

▪ The individuals or households who have right to use 
resource are clearly defined. 

▪ Users use the resource. 

▪ There is a proportion between the amount of 
resource used and the effort devoted to infrastructure 
maintenance. 

▪ Users use the resource. 
▪ Users maintain the infrastructure. 

▪ Monitors are the users themselves or accountable to 
the users. 
▪ Users who violate the rules are sanctioned by the 

monitors and/or the users. 

▪ Monitors monitor resource use. 
▪ Monitors monitor infrastructure maintenance. 
▪ Users organise to assign monitors. 
▪ Users organise to sanction violation. 

▪ The users who are affected by the rules about 
resource use can modify those rules. 
▪ There are low-cost, local arenas for conflict resolution 

among users or between users and providers. 
▪ Users have the rights to devise their own institutions. 
▪ Activities for above principles are organised in 

multiple layers of nested enterprises. 

▪ Users/providers regulate resource use. 
▪ Users/providers regulate infrastructure 

maintenance. 
▪ Users organise to change existing rules. 
▪ Users organise to devise new rules. 

Source: Own table adapted from Ostrom (1990) 
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Based on the actions defined in Table 15, the actions of users and providers can be categorised 
under five main groups: 

- Users use the common-pool resource 

- Users maintain the public infrastructure 

- Providers or organised users monitor and regulate the use of common-pool resource 

- Providers or organised users monitor and regulate the maintenance of public 
infrastructure 

- Users organise to become providers and take their actions  

7.2.3 User Participation in Common-Pool Resource Management 

Resource users are increasingly participating in the processes of common-pool resources 
management. This can be explained by the benefits that are expected from participation 
(Johnson, 1997; Marshall, 1999; Ostrom et al., 1994; Ostrom, 1999): 

- Providing opportunities for learning individually and collectively: Users can learn from 
the experiences of other users and ascertain the impacts of individual actions (both by 
themselves and by other users) on resource sustainability. They can also comprehend    
the costs and benefits of breaking and following the rules. 

- Building a sense of ownership: Participation demonstrates to the users that each of them 
has a stake in the state of the resource that they use and that their knowledge and 
perspectives are important for the sustainability of the resource. Thus it becomes more 
probable that the users adopt the rules and adapt them to local circumstances. 

- Improving compliance: Through participation, users can keep track of their own actions 
as well as the actions of other users and make sure that collective commitments are kept 
by everyone. Participation also enhances the perception of the users that the sanctions   
are imposed on those who violate the rules. 

Above benefits can reinforce each other as participation processes occur in time. When the 
users participate in the decision-making processes, they have more opportunities to understand 
and adopt the rules by learning from each other, to provide their local knowledge for devising 
equitable and efficient rules and to follow those rules effectively (Baland and Platteau, 1996). 
Hence, it can be suggested that users’ participation fosters collective action in common-pool 
resource management and building participatory institutions contributes to collective action.  

Given the connection of public participation and collective action to sustainable water 
management, it is relevant to evaluate the institutional elements of participatory mechanisms 
that can contribute to establishing institutions of collective action. In the scholarly literature, 
there are various approaches to evaluating public participation (See section 2.4.2.1 for a  
review of these approaches). However, no institutional approaches have been developed to 
evaluate the degree that participation fosters collective action in common-pool resources 
management. In the next section, such an institutional approach is developed particularly for 
the case of farmers’ participation in irrigation management. 
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7.3 Institutional Scale 

In this chapter farmer participation is analysed on the basis of institutions, or rules-in-use, by 
building on the conceptual framework presented in the previous section. The existence of 
participatory institutions indicates users’ involvement in the decision-making processes 
regarding the definition, enforcement and revision of rules. All the institutions related to the 
five actions (use, maintain, regulate, monitor and organise) constitute the institutions of 
participation. The institutions of farmer participation are operationalised using a three-tier 
institutional scale with zero-order, first-order and second-order levels. As Table 16 shows, the 
zero-, first- and second-order levels follow the institutional scale that includes the hierarchical 
levels of operational, collective-choice and constitutional-choice levels proposed by Kiser and 
Ostrom (1982).  

Table 16 The institutions of farmer participation in decisions about water use 

Level  Questions Rules about water use 

Zero-order  What? 

▪ Requirements to have permission to use water 
▪ Periods that the water can be used 
▪ Irrigation methods that the users are permitted (or obliged) to use 
▪ Basis to determine the amount of water to be used 
▪ Basis to determine the irrigation fee to be paid 
▪ Prohibited actions 
▪ Sanctions for prohibited actions 

First-order  
Who decides? 
How? 
 

▪ Permissions to use water  
▪ Periods to use water 
▪ On-farm irrigation methods 
▪ Basis to determine the irrigation fee 
▪ Prohibited actions 
▪ Sanctions for prohibited actions 
▪ Monitoring of compliance to rules 

Second-order What? 

(For each first-order rule) 
▪ Possible reasons to change the rule 
▪ Type and proportion of users that participate in changing the rule  
▪ Proportion of rule changes that involve the users 
▪ Phase(s) of the rule-changing process that the users participate in 
▪ Timing that non-participant users are informed about the changes 
▪ Means to inform the non-participant users about the changes 
▪ Means to take and respond to non-participant users’ inquiries  

 

The institutions of farmer participation are examples of nested-rules, i.e. higher-level rules 
shape how the lower-level rules are devised and changed (Ostrom, 1998). Zero-order 
institutions are the operational rules regarding the farmers’ actions about water use. First-order 
institutions include the collective-choice rules about farmer participation in the definition, 
enforcement and monitoring of the operational rules. Finally, second-order institutions are 
about the involvement of farmers in changing the first-order rules. The second-order rules are 
defined for each first-order rule. 
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7.3.1 Zero-order Institutions  

Some of the rules about resource use and infrastructure maintenance exist, whether or not the 
users participate in decision-making processes. These rules form the basis for the ‘use’ and 
‘maintain’ actions linking users to resource and infrastructure, respectively. In other words,   
the users cannot engage in collective action without the establishment of these rules. Such  
rules can be called the ‘zero-order institutions of participation’.  

Zero-order institutions can have direct impact on the sustainability the common-pool resource 
and the infrastructure, since they are the underlying institutions that shape how the resource is 
used and how the infrastructure is maintained. If there is a problem with the definition and 
enforcement of these rules, it is likely that there is a collective action problem, too. So, the 
zero-order institutions should be tailored according to the attributes of the resource and the 
infrastructure. For instance, if the resource is highly subtractive, attention must be paid to the 
efficiency, fairness and enforceability of the rules (Ostrom, 1990; Ostrom et al., 1994). 

7.3.2 First-order Institutions  

The actions ‘use’ and ‘maintain’ are not directly related to the decision-making processes of 
irrigation management, but rather to the inputs, outputs and boundaries of the processes of 
water use and infrastructure maintenance. Participation of users in the decision-making 
processes can be assessed by investigating whether or not the actions assigned to providers, 
i.e., ‘regulate’ and ‘monitor’, are taken by the users, too. When the users participate in the 
definition and enforcement of the zero-order institutions, they have the opportunity to make 
rules during two basic processes, namely regulation of resource use and infrastructure 
maintenance and monitoring of resource use and infrastructure maintenance. Accordingly, the 
rules related to regulation and monitoring shape the way that rules about use and maintenance 
are defined, enforced and monitored. This higher level of rules also includes those about the 
participation of users in the processes for the definition, enforcement and monitoring of the 
rules about resource use and infrastructure maintenance. Such rules are called the ‘first-order 
institutions of participation’. 

Answering the two questions for each zero-order institution reveals the first-order institutions 
of participation. First, ‘by whom’ questions identify the actors that are permitted or obliged to 
regulate and monitor resource use and infrastructure maintenance. Second, the 
(non)participatory mechanisms, which are used for the rule-making processes, are found out  
by answering ‘how’ questions.  

Participation of users in regulation and monitoring implies that users are involved in actions 
that are assigned to the providers in the framework. First-order institutions lay out the scope of 
participatory mechanisms that enable such actions and the answers to ‘by whom’ and ‘how’ 
questions reveal the extent to which users participate in the rule-making processes. In this 
respect, two significant attributes of the system are the size and homogeneity of the user-group. 
When the number of users is high, it can become difficult and time-consuming to agree on   
rule definition and to enforce the rules (Baland and Platteau, 1996; Ostrom et al., 1999). As  
the size of the group increases, involving representative users in the rule-making processes 
might be preferred. However selecting the adequate number of representatives might not be 
straightforward and it can bring about the issues about fairness and equity, particularly for 
heterogeneous groups. If there are ambiguities about the definitions of rules or if the rules are 
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not effectively enforced, the ‘regulate’ and ‘monitor’ actions can result in problems with 
resource use and infrastructure maintenance.  

7.3.3 Second-order Institutions  

Although necessary, the observation of extensive participation is not sufficient to conclude  
that participation is effective in contributing to sustainable common-pool resource 
management. For instance, the self-interest of participants can be a barrier before effective 
participation. Some participants might manipulate the participation situations to fulfil their  
self-interests, which can even contradict collective interests and threaten resource 
sustainability. Definition of sanctions is an example of such situations. Participation can lead  
to a decision to sanction excessive water use only with monetary fines, which can decrease the 
financial burden caused by irrigation fees. However continuing excessive water use can cause 
long-term problems on soil quality, decrease the water available to other users, and create 
conflicts between upstream and downstream users.  

Above considerations can be incorporated into the analysis by investigating the institutions at a 
higher level. Since these institutions will be about the institutions of participation, they can be 
called ‘second-order institutions of participation’. Second-order institutions shape the       
action ‘organise’ in the framework and have outcomes in terms of revision of the existing    
rules and definition of new rules. The evaluation of second-order institutions facilitates 
answering the question of ‘How are the users organised to change the rules towards  
sustainable common-pool resource management?’.  

Similar to the first-order institutions, the number of users within the system has an impact on 
organisedness, too (Ostrom et al., 1999; Anderies et al., 2004). It affects the type and number 
of participant users as well as the timing and frequency of participation. If the users constitute  
a small group, each actor can act both as a user and a provider. However within a large group, 
it would be necessary to form multiple organisations or to assign different tasks to different 
users. If some users cannot be actively involved in the rule-making process, information 
channels and feedback mechanisms should be established and effectively used for ensuring 
healthy communication. Informing all the users about the decisions and employing feedback 
mechanisms increase the transparency of the rule-making processes, too. Additionally, the 
abovementioned benefits from public participation, namely learning, ownership and 
compliance, are correlated with, among others, the effectiveness of communication.  

7.3.4 Institutional Alignment  

The concept of ‘institutional alignment’ is introduced to address the alignment among the   
rules at different levels of the institutional scale. The degree of institutional alignment is a 
result of the top-down and bottom-up interactions of rules. If higher-level rules inhibit the 
application or revision of lower-level rules, this implies a low degree of alignment. For 
instance, regarding the first-order rule about “monitoring of compliance to rules”, if a second-
order rule envisages that “only the top management of the WUO can change the rule”, this 
implies a low degree of alignment since the farmers that do not have the power to be involved 
in the top management cannot revise the first-order rule. On the other hand, a high degree of 
alignment is associated with the solution (or prevention) of collective action problems. For 
instance, problems with the application of a lower-level rule can trigger a new rule or a rule 
change at higher levels towards solving the collective action problem. 
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It is argued that a low (high) degree of institutional alignment is among the factors that can 
cause (solve) sustainability problems in social-ecological systems. This argument builds on 
‘institutional fit’, which calls for the alignment of institutions with the physical entities of 
social-ecological systems (Ostrom, 1990; Young, 2002). If the degree of institutional fit is low 
(i.e. institutions are not aligned with the dynamics of social and ecological entities), problems 
are experienced at the system level. Institutional alignment extends this argument to the 
alignment between the rules at different levels. The influences of rules and their alignment on 
environmental sustainability can be explained based on the institutional design principles. 

Zero-order rules affect environmental sustainability by regulating who is permitted to use 
water, how much, when and with which irrigation methods, whereas first-order rules describe 
the scope (‘by whom’) and mechanisms (‘how’) of participation in the definition and revision 
of zero-order rules. The influence of first-order rules on environmental sustainability relies on 
the effectiveness of monitoring and sanctions, which are among the design principles of 
sustainable irrigation systems (Ostrom, 1992). Community structure is a key factor regarding 
the enforcement of monitoring and sanctioning. For instance, a non-hierarchical and 
homogeneous community can enforce monitoring and sanctioning by facilitating the equal 
distribution of the costs and benefits of collective action (Ostrom, 1992; Bardhan and Dayton-
Johnson, 2002). On the other hand, the heterogeneity in terms of cultural, social and economic 
conditions can have implications for the collective action problems (Baland and Platteau, 
1996). Disadvantaged groups such as landless and smallholder farmers, tail-end water users 
and women often suffer from the unequal distribution of benefits and costs. However, these 
groups lack the power and resources to enforce or change the rules (Tang, 1992; Bardhan and 
Dayton-Johnson, 2002). The accountability of farmer organisations to their farmers is another 
factor of effective sanctions, particularly in large-scale irrigation systems (Merrey, 1996). 

As compared to the zero- and first-order rules, the second-order rules have a less direct, yet 
crucial, effect on environmental sustainability. In the existence of environmental problems, if 
the users can apply second-order rules to change the lower-level rules, the threat on 
environmental sustainability can be relieved. However, the second-order rules are prone to a 
second-order collective dilemma: All the users can benefit from the new rules, even if they are 
not involved in the crafting of the rules (Ostrom, 1990). Long-term interactions among the 
users can solve this dilemma by establishing trust and reciprocity, whereas path dependency 
can function as an historical-institutional variable (Heinmiller, 2009), which limits the future 
choices about higher-level rules that can solve the collective action problems by modifying the 
lower-level rules. 

7.4 Empirical Background and Methods  

7.4.1 Large-scale Irrigation in Harran Plain 

Harran Plain is a semi-arid agricultural area in the Şanlıurfa province of Turkey. The Plain is in 
the southeastern region of Turkey, which is home to the South-Eastern Anatolia Project 
(Güneydoğu Anadolu Projesi, hereafter GAP), the country’s largest regional development 
programme. Covering approximately 10 per cent of both the total area and population of 
Turkey, the southeastern region is less developed than the other regions according to key  
socio-economic indicators such as income per capita, literacy and infant mortality (Ünver, 
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1997). Through projects in multiple sectors, the major goal of the GAP is to improve the   
social and economic conditions of the region, which is accomplished to a certain extent  
(Ünver, 1997; Miyata and Fujii, 2007). Irrigation is one of the two key sectors of the GAP, the 
other one being hydropower development. Since the 1980s, investments were made with the 
ultimate goal of irrigating 1,058,000 hectares of land, of which Harran Plain contains 
approximately 150,000 hectares (DSI, 2012). 

In the last two decades, the nature of irrigation management and practice fundamentally 
changed in Turkey. For Harran Plain, this change occurred through two major interventions: 
Switching from small-scale irrigation with groundwater to large-scale irrigation with surface 
water, and the introduction of participatory irrigation management to involve the farmers in 
irrigation management. Starting from 1994, the Directorate General of State Hydraulic Works 
(Devlet Su İşleri, hereafter DSI) stipulated the establishment of irrigation associations. The 
right to manage irrigation systems were transferred to the irrigation associations, which  
became responsible for the distribution of water to the farmers, the operation and maintenance 
of irrigation canals and the collection of irrigation fees. Irrigation associations are legal entities 
comprising local authorities and the representatives of farmers. The decisions of irrigation 
associations are made by the top management that consists of a council and a board. Farmers 
can participate in the decision-making processes indirectly through voting at irrigation 
association elections and directly by being elected as a council member. As discussed further  
in the following sections, the farmers also participate in the management of the irrigation 
system, for instance by distributing the water at the tertiary level. 

The social structure in Harran Plain is characterised by two key features: hierarchy and 
heterogeneity. Both features are the legacy of nomadic tribes (aşiret) that existed in the eastern 
and southeastern Anatolia for centuries and have been sedentarized in nineteenth century by 
the Ottoman Empire (Erhan, 1997). The potential implication of the tribal structure on 
irrigation is inequality related to land size and participation in decision-making processes. 
Several scholars argue that the tribal relations in southeastern Turkey have been resolving   
after the introduction of large-scale irrigated agriculture and participatory irrigation 
management (Akşit and Akçay, 1997; Miyata and Fujii, 2007). However, there is also 
scepticism regarding the contribution of large-scale irrigation and participatory irrigation 
management to “democratisation”, for instance, through involving women and smallholder 
farmers in decision-making processes (Harris, 2005; Kadirbeyoğlu, 2008; Kadirbeyoğlu and 
Özertan, 2011). The differentiation in terms of gender, ethnicity and landownership is seen 
particularly problematic due to the unequal distribution of the benefits from large-scale 
irrigation (Harris, 2008). 

In addition to the social, economic and institutional changes in the last two decades, Harran 
Plain witnesses environmental change too. This change is, however, mainly in the form of 
negative environmental impacts of irrigation on water and soil resources. Major impacts are 
waterlogging and soil salinisation (Kendirli et al., 2005; Aydemir et al., 2008; Bahçeci and 
Nacar, 2009; GAP-RDA, 2010b), whereas groundwater pollution has been recently reported 
(Yeşilnacar and Güllüoğlu, 2008). Even before the intensive irrigated agriculture started in the 
1990s, waterlogging and soil salinity existed in the central and southern parts of the plain, but 
they increased dramatically in less than a decade (Kendirli et al., 2005). A recent assessment 
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indicates that waterlogging affects 50,000 hectares of irrigated land, whereas salinisation 
threats the fertility of approximately 17,800 hectares of land (GAP-RDA, 2010b). 

7.4.2 Data Collection and Analysis 

Farmers’ irrigation practices and participation in the management of irrigation systems in 
Harran Plain were examined through an in-depth case study. Data sources included documents 
and semi-structured interviews. The documents constituted the main source of data about the 
rules “on paper”. The major types of documents included the laws, bylaws and regulations 
about irrigation management and reports of relevant public organisations about the 
development and outcomes of irrigated agriculture in Harran Plain. The fieldwork was 
conducted between December 2009 and December 2011, and involved semi-structured 
interviews with respondents that represent various types of actors. Semi-structured interviews 
aimed at identifying the perspectives of actors regarding the practices and problems about 
water and soil resources, and the rules about (participatory) irrigation management. 

Out of the 27 irrigation associations in Şanlıurfa, 7 irrigation associations from various parts   
of Harran Plain were included in the analysis. Interviews with the farmers were mainly 
conducted during the author’s visits to villages and the offices of irrigation associations. In 
addition, the manager of each irrigation association and several members of staff and top 
management were interviewed. In total, 72 farmers from 31 villages were interviewed. 
Representatives from the DSI’s regional directorate, which is responsible for the co-
management of irrigation systems in Harran Plain with the irrigation associations, were also 
interviewed. Based on the data collected through the interviews and examination of  
documents, the multi-level rules of farmer participation in irrigation management were 
described, the degree of alignment among multiple rule levels was analysed and the 
implications of institutional alignment on water and soil sustainability were investigated. 

7.5 Case Study: Excessive Water Use and Institutional Alignment in 
Harran Plain 

Excessive use of irrigation water is a major collective action problem of irrigation  
management in Harran Plain and a key reason for waterlogging and soil salinisation23. In 
relation to the actions of farmers and irrigation associations, the following narratives regarding 
the causes of excessive water use are voiced by many respondents and observed by other 
scholars (Adaman and Özertan, 2007; Kadirbeyoğlu, 2008; Harris, 2009): 

- “Farmers apply inappropriate irrigation practices.” 

- “Farmers do not adopt water-saving irrigation methods.” 

- “Irrigation associations do not use irrigation fees to reduce water use.” 

- “Irrigation associations do not enforce sanctions against excessive water use.” 

                                                 
23 The semi-arid climate, low-slope topography and lack of drainage infrastructure are also key factors 

that cause waterlogging and salinisation in Harran Plain (Kendirli et al. 2005; Aydemir et al. 2008). 
However, for the sake of focus and brevity, this paper focuses on excessive water use and elaborates 
on these factors only when they are directly related to the institutions of farmer participation. 
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These four interrelated narratives address the farmers’ decisions at individual and collective 
levels. On the one hand, the first and second narratives are on the individual decisions of 
farmers regarding their irrigation practices. On the other hand, the third and fourth narratives 
are related to the decisions made by the irrigation associations, which are the collective   
entities formed by the farmers. Table 17 summarises these narratives and the related zero-, 
first- and second-order rules of farmer participation in water use decisions. In the subsections 
below, each narrative is discussed by further explaining the rules and the alignment between 
the rules at the same or different institutional levels. 

Table 17 Narratives about excessive water use and related rules of farmer participation 

Narrative about 
excessive water use 

Rules of farmer participation in water use decisions 

Zero-order First-order Second-order 

“Farmers apply 
inappropriate irrigation 
practices.” 

Farmers that cultivate 
land in an irrigation 
district are permitted to 
use water. 

The Irrigation 
Associations Law 
defines the ‘water user’ 
status. 

Farmers cannot secure 
any water rights at plot or 
district level. 

Farmers are permitted 
to withdraw water from 
the tertiary canals 
during the irrigation 
season. 

DSI and irrigation 
associations plan the 
irrigation season. 

Farmers implement the 
irrigation turns, but 
cannot plan the irrigation 
seasons. 

“Farmers do not adopt 
water-saving irrigation 
methods.” 

Farmers are permitted 
to apply the irrigation 
method that they prefer. 

Irrigation associations 
charge lower irrigation 
fees for water-saving 
technologies. 

Farmers cannot switch to 
water-saving irrigation 
methods due to open 
canals. 

“Irrigation associations 
do not use irrigation 
fees to reduce water 
use.” 

Irrigation fee is based 
on the crop type and the 
size of the irrigated 
area. 

Top management of 
the irrigation 
associations set the 
parameters and the 
level of irrigation fee. 

Irrigation associations 
cannot introduce ‘water 
quantity’ or ‘irrigation 
frequency’ as a fee 
parameter. 

“Irrigation associations 
do not enforce 
sanctions against 
excessive water use.” 

There are sanctions for 
prohibited actions. 

The irrigation 
associations define the 
sanctions with little 
monitoring and 
sanctioning. 

Disadvantaged farmers 
cannot participate in 
management nor can 
they ‘audit’ irrigation 
associations. 

 

7.5.1 “Farmers apply inappropriate irrigation practices” 

When irrigated agriculture results in negative environmental impacts, it is common to attribute 
them to the inappropriate irrigation practices of farmers such as irrigating the crops too 
frequently or withdrawing excessive water. An easy explanation for these practices is the 
ignorance or illiteracy of farmers. The need to train the farmers and raise their awareness  
about “sustainability” is an ongoing rhetoric in the southeastern region of Turkey (Adaman and 
Özertan, 2007). This approach is persistent in many irrigation projects, which neglect the 
technical and administrative obstacles that the farmers encounter and blame the farmers for 
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being ignorant about irrigation practice (Merrey et al., 2007). However, as also demonstrated 
by Harris (2009), the opinions and local knowledge of the farmers in Harran Plain are 
undervalued against the technical knowledge of government officials and researchers.  
Findings from this case study confirm that most of the farmers are aware of the problems as 
well as the underlying causes. Most of the farmers, who talked about the causes of 
waterlogging and soil salinity, mention excessive water use as one of the major causes of 
waterlogging and soil salinity, regardless of whether they experience a problem or not. Many 
farmers also acknowledge that they used water excessively when they first had irrigation water 
in the 1990s, and learnt in time by observing what the other farmers do or by experiencing the 
waterlogging or salinity problems themselves. The examination of rules regarding water use 
shows that the low degree of alignment between the rules at different levels also results in 
“inappropriate” irrigation practices. 

The major zero-order rule regarding water use is the boundary rule about ‘the requirements to 
have permission to use the irrigation water’. This rule is defined for two levels, namely the 
irrigation districts and the farming plots. Water in the main canal is shared among irrigation 
districts that cover the plots to be irrigated with water conveyed through secondary and tertiary 
canals. DSI identifies the boundaries of each irrigation district, which is managed by one 
irrigation association. The plots in the irrigation districts are owned or rented by farmers. The 
boundary rule at the plot level is that every farmer cultivating land in an irrigation district is 
permitted to use water. This permission is granted through a “water user” status in the 
Irrigation Associations Law, which defines the water user as “a natural or legal person that 
irrigates or will irrigate land in the irrigation district”24. According to this definition, the 
farmers do not have to be the landowners to use water; farmers that rent the land can also be 
water users. Thus, the first-order rule regarding the “permissions to use water” is defined by 
the law, which has been enacted and implemented by DSI. Although not explicitly mentioned 
in the law, farmers are permitted to withdraw water only from tertiary-level canals and both 
DSI and irrigation associations prohibit withdrawing water from the main or secondary canals 
as well as the drainage canals. However, the farmers that have land outside the irrigation 
district pump water directly from the main or secondary canals. Respondents mention that 
although this is a rare case, it is experienced in high-slope areas where the water cannot be 
transmitted through the gravity-fed irrigation canals. Water distribution between upstream and 
downstream users is more problematic, since the farmers at the tail-end have difficulty in 
accessing water during the irrigation season. The tail-end farmers sometimes withdraw 
drainage water by installing pumps, which is forbidden since drainage water is brackish, 
causing soil salinisation and pollution. Nevertheless, irrigation associations cannot stop the 
farmers from using drainage water, since allowing the farmers to use the polluted water is 
better than supplying no water at all. 

Having a water user status does not grant farmers or irrigation associations any “water rights” 
that can be applied as a second-order rule to change the relevant lower-level rules such as the 
periods to use water and the basis to determine the amount of water to be used. Irrigation 

                                                 
24  Article 2, subclause 1-i of the Irrigation Associations Law enacted on March 22, 2011. 
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season, the period during which the farmers can irrigate their land, is annually planned by DSI, 
which can be understood both as a continuation of state intervention in irrigation management 
(Harris, 2009) and as co-management by DSI and irrigation associations. The irrigation season 
is usually between April and September, i.e. the dry period in Harran Plain. Before irrigation 
seasons start, DSI requests water demand estimations from each irrigation association. The 
irrigation associations request from the farmers to declare the area of the land that they will 
irrigate and the type of crops that they will cultivate. According to the size of land and the   
crop water requirements, each irrigation association calculates how much water would be 
needed during the irrigation season. This irrigation plan, however, is not entirely recalled 
during the irrigation season since the actual amount of water withdrawn at the secondary and 
tertiary canals is not monitored. Furthermore, the farmers can change their crop decisions, 
which can significantly change their water demand. When the irrigation season starts, the 
irrigation associations are allocated water, starting from the upstream canals. The water 
diverted to the main canal is transmitted to the secondary and tertiary canals. At the tertiary 
level, the irrigation associations allow the farmers to plan how to share the water. So, the 
farmers that use water from the same tertiary canal plan and implement “irrigation turns”. 
When the water is available in the tertiary canal next to their field, farmers can withdraw water 
by turns. Regarding the monitoring of water withdrawals, the existence and enforcement of 
rules differ between the main and secondary levels and the tertiary level. DSI monitors the 
quantity of water diverted to each main and secondary canal, whereas it is technically 
impossible to meter the usage from secondary to tertiary level. Therefore, neither DSI, nor the 
irrigation associations know how much water each farmer uses. Consequently, individual  
water use is not metered, neither aggregated to monitor the water use at the district level. As a 
result, the frequency and duration of irrigation are not arranged according to crop water 
requirements, which are included in the plans made prior to the irrigation season. Thus, the 
second-order rules that do not grant the farmers water rights and allows only DSI to plan the 
irrigation seasons are not aligned with the first- and zero-order rules regarding water 
withdrawal from irrigation canals. Furthermore, the lack of second-order rules that could 
involve the farmers in planning the periods of water use and monitoring the amount of water 
use reduces farmers’ incentives to be more cognizant about their water use practices. 

7.5.2 “Farmers do not adopt water-saving irrigation methods” 

There is no zero-order rule that obliges the farmers in Harran Plain to apply a certain irrigation 
method at the farm level. Like all other regions of Turkey, most of the farmers choose to apply 
surface (furrow or flood) irrigation in Harran Plain (DSI, 2012). Farmers prefer surface 
irrigation since it is a simple method, and requires farm levelling but no on-farm investment  
by the farmers. There is an ongoing debate about the low water use efficiency caused by 
surface irrigation and the need to switch to methods such as drip or sprinkle irrigation, which 
save water substantially as compared to surface irrigation. Accordingly, the diffusion of water-
saving irrigation methods has been promoted in the recent years. The incentives of the  
ministry of agriculture and irrigation associations intend to facilitate farmers’ adoption of  
these methods. The ministry of agriculture provides grants and no-interest credits to subsidise 
the cost of installing drip or sprinkle irrigation. Furthermore, as a first-order rule regarding the 
basis to determine the irrigation fee, irrigation associations charge lower irrigation fees to  
those farmers who install these technologies. However, neither the ministry of agriculture nor 
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the irrigation associations interfere with the individual decisions of farmers through proactively 
informing them about these methods. 

Despite these economic incentives to use water-saving irrigation methods, the open canal 
system creates a path dependency in terms of the irrigation method that the farmers can 
actually choose. In the 2000s, DSI started to construct closed (piped) systems, which can 
facilitate the use of water-saving methods by eliminating the extra energy costs. However, 
almost all the irrigation canals in Harran Plain are open (gravity-fed) canals, which were built 
by DSI in the 1980s and 1990s25. With the open canal system, farmers find it too costly to 
switch to drip or sprinkle irrigation, since both methods require pressurised water, meaning that 
the farmers have to incur extra electricity or fuel costs to pump the water from the open canals. 
Consequently, most of the farmers feel constrained to surface irrigation although they know 
that this method often implies excessive water use and lead to waterlogging and soil 
salinisation. 

The open canal system is a reasonable excuse for the lack of the diffusion of water-saving 
methods. Due to other obstacles, however, the situation is not different with closed (piped) 
systems, either. One of the irrigation associations included in the case study was established in 
2004 and has a closed system. However, the farmers of that irrigation association do not  
switch to drip or sprinkle irrigation, and prefer to use the surface irrigation methods. The crop 
pattern is also an obstacle, since the crops that the farmers know how to cultivate (cotton, 
wheat and maize) are difficult to irrigate with drip irrigation. A final important determinant of 
farmers’ water use decisions is, as discussed below, the basis to determine the irrigation fee. 

7.5.3 “Irrigation associations do not use irrigation fees to reduce water use” 

This narrative builds on the assumption that as long as irrigation fees are set high enough, the 
farmers will use water efficiently by withdrawing less water or by switching to water-saving 
methods26. In Harran Plain, it is stated by many respondents that the irrigation fees are too low 
(about 3-5 per cent of farmers’ total costs) to reflect the investment and operation costs 
incurred to bring the water to the fields. However, even if the irrigation associations set 
reasonable irrigation fees, turning the irrigation fees into an instrument to reduce water use is 
not straightforward. 

Like in many other regions of Turkey, the irrigation fee that each farmer has to pay is accrued 
based on two parameters, namely the crop type and the area of irrigated land. Irrigation 
associations cannot set “the quantity of water used” as a parameter of irrigation fee since it is 
difficult for them to monitor the water use at the plot and farm level. Although the amount of 
water released from the dam reservoir and diverted to the main and secondary canals is 

                                                 
25  The semi-arid climate of Harran Plain brings about high evaporation rates during the irrigation 

season. A respondent from DSI regional directorate in Şanlıurfa states that approximately 15% of 
the water evaporates during the transmission of water from the dam reservoir to main and secondary 
canals. These evaporations further reduce water use efficiency at the system level. 

26  See also van Steenbergen et al. (2006) for the factors that need to be taken into account in setting 
and applying irrigation fees and Molle (2008, 2009) for a critique of the supposed influence of 
pricing on the efficient use of water. 
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known27, water-metering is not possible from secondary to tertiary level. Therefore, crop type 
is used as a proxy for the quantity of water used per hectare. For example, irrigation fee is 
higher for cotton than for wheat or maize, since cotton is a more water-demanding crop. Some 
respondents suggest that “the frequency of irrigation” can be added as a third parameter. This 
parameter is, however, also difficult to use for the irrigation associations in Harran Plain.  
Since the system is large-scale, monitoring how many times each farmer irrigates her/his land 
is costly. More importantly, the farmers do not trust the irrigation associations that they would 
effectively monitor the irrigation frequency. As explained in the next subsection, this lack of 
trust is associated with the weak administrative management that the irrigation associations 
suffer from. 

The collection of irrigation fees from their farmers is crucial for a strong financial  
management of the irrigation associations. As the irrigation associations are non-profit 
organisations, each year they set the irrigation fees just to cover the administrative expenses  
for personnel and other overhead, and the costs of operation and maintenance of the irrigation 
canals. The operation and maintenance costs accrue due to the use of inputs such as labour, 
machinery, equipment and fuel for the activities such as monitoring, cleaning and repairing the 
canals. Since the irrigation systems are large scale, the irrigation associations do not rely on  
the individual contributions of farmers for the operation and maintenance of canals. The 
necessary workforce for operation and maintenance is supplied by seasonal workers that are 
hired by the irrigation associations, whereas the farmers contribute to the operation and 
maintenance by paying the irrigation fee. However, many respondents have doubts as to how 
much irrigation fee is accrued and collected from the farmers and how the collected fees are 
spent by the top management. Indeed, most of the irrigation associations in Harran Plain have 
tax and social insurance premium debts due to the personnel that they employ. Some 
respondents also claim that the actual spending, especially for the repair of the irrigation  
canals and the cleaning of the drainage canals, is much lower than the budgeted levels,  
whereas the costs shown on the budget are sometimes not actually incurred, such as the fuel 
costs for the machinery and equipment. These financial accountability problems are 
exacerbated by the improper functioning of irrigation associations in terms of enforcing 
mechanisms against rule violence. 

7.5.4 “Irrigation associations do not enforce sanctions against excessive water 
use” 

The monitoring and sanctioning mechanisms of the irrigation associations in Harran Plain are 
limited. The major monitoring activity is done by the “water distribution technicians” that are 
temporarily hired by the irrigation associations to monitor the distribution of water among the 
farmers. The manager of the irrigation association oversees the water distribution technicians. 
However, the farmers themselves resolve most of the conflicts at the tertiary level, since they 
implement the above-mentioned irrigation turns at this level. If the conflict cannot be resolved 

                                                 
27  Each main and secondary canal has a certain capacity, and several respondents state that the canals 

usually work full capacity when the water is diverted during the irrigation season. 
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by the involved farmers, there is tendency to consult the elderly in the villages or the manager 
of the irrigation associations. 

Despite the efforts made for monitoring, the enforcement of sanctions is not effective. The 
irrigation associations have sanctions for prohibited actions, such as failing to pay the  
irrigation fee, violating the irrigation turns, damaging the infrastructure and stealing water. 
However, they cannot enforce the sanctions, including those against excessive water use. One 
reason is the heterogeneous and hierarchical community structure and the heterogeneity 
regarding land ownership. The landless and smallholder farmers, who are among the 
disadvantaged groups along with women, express their struggle with inequality in terms of 
access to political, financial and physical resources to participate in the management of 
irrigation associations. The heterogeneous and hierarchical structure manifests itself also 
through nepotism and elite capture. 

Nepotism is observed because of the unwritten tribal rules that continue infusing into   
irrigation management (Harris, 2005). Powerful tribe members prioritise kinship and  
friendship ties over formal relationships, and exploit these ties to get things done, not only by 
the irrigation associations but also by other organisations. Such relations obstruct the 
enforcement of sanctions on the farmers that engage in prohibited actions, and leads to feeling 
of injustice, as expressed by disadvantaged farmers. Elite capture, on the other hand, is a result 
of the occupation of the top management of irrigation associations by the local elites, such as 
the local administrators (headmen in villages and mayors in towns) and the powerful large 
landowners, who are usually tribe leaders. As opposed to the disadvantaged groups, the local 
elite can mobilise resources to influence the decisions and inhibit the enforcement of sanctions 
(Harris, 2005; Kadirbeyoğlu and Özertan, 2011). 

Due to inequality, nepotism and elite capture, the disadvantaged groups do not trust in the 
fairness of the decisions of the top management. However, there are no second-order rules that 
could enable the disadvantaged groups to examine – or “audit” − the operations of irrigation 
associations that neglect the relevant first-order rules (e.g. about monitoring the distribution of 
water and the maintenance of canals). This situation is also attributed to the fact that the top 
management of irrigation associations is not accountable to individual farmers, but to DSI and 
the ministry of interior. 

The newly-enacted Irrigation Associations Law seems to decrease, at least, the elite capture by 
changing the legal status of irrigation associations from local administration associations to 
public legal entities. This implies that local administrators can no longer be the “natural” 
members of the council. However, the law also contains an article that worsens the inequality 
between smallholder and large-scale farmers in terms of voting rules. According to the law,  
the size of the (rented or owned) land will determine how many votes each water user will  
have during the irrigation association elections. If their land is larger than the average (total  
irrigated area/number of water users), the water users will have up to five votes28. Hence,  
additional questions are raised about “democracy”, which was supposed to be brought to the  
region through the establishment of irrigation associations (Ünver, 1997). 

                                                 
28  Article 6, subclause (6) of the Irrigation Associations Law enacted on March 22, 2011. 
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7.6 Concluding Remarks 

In this chapter the relationship between the multi-level institutions of farmers’ participation in 
irrigation management and the impact of large-scale irrigation on environmental sustainability 
is examined in the context of Harran Plain. Based on the premises of institutional approaches  
to collective action, it is proposed that public participation in the rule-making processes about 
common-pool resource management can contribute to collective action towards resource 
sustainability. For investigating the relevance of the proposition, a conceptual framework 
depicting common-pool resource management is developed and applied by elaborating on the 
interaction of actors with other elements through the institutions of collective action and by 
formulating questions that facilitate the assessment of the institutions of participation under 
three nested categories. 

For a given social-ecological system, studying the institutions at three levels has two major 
implications in terms of participation. On the one hand, the zero-order institutions exist in all 
systems, whether or not participatory mechanisms are in place. On the other hand, the 
existence of participatory rules in first and second levels is an indication about the users’ 
organisedness, which is manifested directly by the second-order institutions. If the users are 
organised in order to change the rules about regulation and monitoring, they would have 
second-order institutions in use. It can be expected that, the more the users are organised, the 
more they participate in the rule-making processes and in turn the more effective the rules 
become. 

As demonstrated by the critical analysis of the four narratives regarding the collective action 
problem of excessive water use in Harran Plain, the degree of institutional alignment among 
the rules of farmers’ participation is low in most respects and this has implications on 
environmental sustainability. Farmers’ participation in irrigation management is mostly  
limited to the application of zero- and first-order rules such as voting at irrigation association 
elections, paying the irrigation fee and distributing water at the tertiary level. Most of the 
farmers have either no opportunity or unequal opportunities in participating to devise or  
change the first- and second-order rules. Main areas of concern are the lack of water rights at 
plot and district levels, the exclusion of farmers’ from the planning of irrigation seasons, the 
inefficient monitoring of irrigation frequencies and fee collections, and the lack of  
mechanisms to monitor the operations of irrigation associations. Involving the farmers in 
crafting and changing the first- and second-order rules can improve the degree of institutional 
alignment and alleviate the problem of excessive water use. Being the collective actor that 
represents the farmers, irrigation associations can play a better role in fulfilling the 
“democratisation” objective, by introducing rules that give voice to disadvantaged groups,  
who are under-represented in the top management of irrigation associations. This institutional 
change, however, is difficult to realise since the advantaged farmers have been enjoying the 
benefits of the existing institutional structure. 

The findings from Harran Plain can also be explained in terms of the design principles and the 
entities of the social-ecological system. On the one hand, the degree of institutional alignment 
is high in three principles, namely the boundaries of the resource system, conflict-resolution 
mechanisms and the rights to organise. The boundaries of the resource system are clear and 
agreed upon by all the actors. Similarly, the conflict-resolution mechanisms are limited yet 
functioning. The rights of farmers to organise are also recognised, despite the recent 
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development that favours the large-scale farmers in voting rights. On the other hand, the  
degree of institutional alignment is low and can be improved in terms of the other five 
principles, namely, the equivalence between benefits and costs, collective-choice agreements, 
monitoring, graduated sanctions and nested enterprises. Except the nested enterprises, the 
common factor that explains the low degree of alignment in four principles is the social 
structure that excludes the disadvantaged groups from the decision-making processes and 
limits their opportunities to monitor the activities of other users as well as the operations of the 
irrigation association. Regarding the nested enterprises, the low degree of alignment is due to 
the lack of organisations that could act at higher jurisdictional levels than the irrigation   
district. Since the contemporary history of large-scale irrigation in Harran Plain dates back to 
only 1994, this period can be seen as a learning phase. 

The concepts of institutional scale and institutional alignment contribute to the understanding 
of social-ecological systems in two ways. Firstly, the multi-level character of institutional  
scale and institutional alignment facilitates the systematic analysis of the interactions among 
institutions and the implications of those interactions on environmental sustainability. 
Secondly, by incorporating the characteristics of resource users and natural resources at 
multiple institutional levels, the identification of areas for institutional change in the social-
ecological system are facilitated. Thus, both concepts can be appropriate for the analysis of 
other social-ecological systems. 
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Abstract 

Water management in Turkey is undergoing fundamental changes in the recent decades with 

the influence of such external driving forces as the European Union negotiation process, the 

pressure from the international actors towards the liberalisation of the water sector and a 

coupled debate on water, food and energy security. This chapter focuses on public 

participation, i.e., the involvement of non-governmental actors in the decision-making 

processes of water management. A discourse analysis is conducted to understand whether,  

how and why public participation is contested in the sense that different actors assign different 

meanings and uses to it. Three local cases are examined, and the contestedness of public 

participation in these cases is investigated through utilising the Contextual Interaction Theory 

for the systemic elaboration of contextual factors and actor characteristics. The chapter 

concludes with a discussion on to what extent it is possible to transfer the idea of public 

participation to water management in Turkey. 
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8.1 Introduction 

Many countries undertake efforts towards participatory water management that consist of 
replacing top-down institutional structures with bottom-up and networked structures. These 
efforts can be explained by the instrumental and normative benefits expected from public 
participation, and the resulting promotion of the concept of “public participation” by both 
international organisations and water scholars (See section 2.4.2.1 for a further elaboration of 
the expected benefits of public participation). Due to the multiplicity of settings, within which 
public participation processes can occur, numerous tools, methods and techniques have been 
proposed to evaluate those processes. Therefore, despite the idea of involving the public in 
decision-making processes seems useful and promising, it is not straightforward to 
operationalise and effectively implement this idea.  

Thus, along with the ambitious expected, several concerns are raised on the benefits of public 
participation in water management (Mostert, 2003; Özerol and Newig, 2008; Neef, 2009). The 
obstacles against the achievement of the expected benefits of public participation can be 
attributed to numerous factors. These include poor planning of participation processes, 
complexity and vagueness of higher level participation mandates for the local actors, 
inexperience about participatory mechanisms, differing perceptions about the expected 
outcomes and reluctance in putting participation in practice (Steelman and Ascher, 1997; 
Cooke and Kothari, 2001). For instance, when participants lack competency or knowledge, 
their involvement can prove futile in making the necessary decisions, cause confusion for the 
decision-makers, or lengthen the decision-making process. Another concern is the utilisation of 
the resources allocated to a participation process. From an instrumental perspective, the use    
of time, money and human resources would be inefficient if a successful outcome is not 
reached despite the implementation of participatory mechanisms (Özerol and Newig, 2008; 
Krywkow, 2009). While public participation can be an appropriate means of empowerment  
and improved democracy, it can also turn into a bureaucratic exercise to fulfil procedural 
requirements or a marketing tool to ‘sell’ government policy (Mostert, 2003). Participation can 
also become a managerial exercise with which the procedures or techniques from elsewhere  
are applied without reflecting on the role of different type of actors (Cleaver, 1999).  

These debates around public participation indicate that there are multiple views regarding the 
definitions and uses attributed to the concept. Gallie (1956) introduced the idea of an 
“essentially contested concept” and identified the following five conditions that determine 
whether a concept is essentially contested: 

- The concept denotes a valued achievement  

- The achievement is internally complex although its worth is defined for the whole 

- The achievement is ambiguous with different descriptions for different people  

- The achievement is vague since its attribution can change contextually and temporally 

- The users of the concept defend the way that they use it against the other users 

In light of its multiple definitions and uses and general agreement with the above five 
conditions, public participation is considered to be an essentially contested concept. Several 
scholars have addressed the contested nature of public participation and the implications of this 
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contestation. Day (1997) examines public participation in policy planning processes and 
identifies public participation as an essentially contested concept that reflects the nuances and 
difficulties of democracy and requires expertise even to grasp its complexity. Regarding   
public participation in water management, Sneddon and Fox (2007) touch upon the 
contestation of the concept. They examine a case in transboundary water management and 
observe that the multitude of national and international actors employ different meanings to 
public participation and use those meanings to pursue individual goals or to exert power over 
other actors. Taking a critical stance, Molle (2008) identifies public participation as a ‘nirvana 
concept’, meaning that, just like integrated water resources management (IWRM), public 
participation appears as desirable and uncontroversial, whereas at the same time it conceals the 
politics of water management and can be exploited by certain groups for legitimising their 
agendas. Molle further argues that the implementation of public participation relies on the 
essential roles of the state in empowering public members and of the experts in providing 
information, hence reflecting the power asymmetries instead of balancing them.  

Thus, it is asserted that public participation in water management often has a contested nature. 
However, the underlying mechanisms and the resulting implications of the contestation  
process in a particular time and space remain a research gap. These mechanisms and 
implications are particularly relevant in explaining the transfer of public participation to 
contexts with a history of non-participatory water management, since the contested nature of 
public participation can constitute an obstacle against effective transfer, i.e., the achievement  
of instrumental and/or normative benefits through introducing public participation. 
Accordingly, this chapter aims to improve the understanding about the contested nature of 
public participation by analysing the underlying mechanisms and the implications of 
contestation. In particular, the following research questions are addressed: 

1) Why does the concept of public participation become contested in water management? 

2) What are the implications of the contested nature of public participation in water 
management on the effectiveness of its transfer to non-participatory settings? 

The outline of the chapter is as follows. Section 8.2 describes how to conceptualize the 
contested nature of public participation. Then in sections 8.3 and 8.4, empirical findings are 
presented from Turkey, where the transfer of participatory approaches to the national 
framework of water management and to three cases at the local level are examined. In section 
8.5, the similarities and differences of transfer to local cases are discussed. Finally, section 8.6 
revisits the research questions and draws concluding remarks. 

8.2 Conceptual Framework  

Since the definitions and uses of a concept are used to indicate its contested nature, a discourse 
analytic perspective is applied. Discourse analysis constitutes an appropriate approach as it 
gives the opportunity to understand what shapes a social reality through examining the text  
and the context (Phillips and Hardy, 2002). The text includes the written and verbal 
communicative messages, whereas the context refers to the circumstances within which the  
text is generated. Analysis of discourses can be particularly useful for revealing the 
mechanisms through which the phenomena in the environmental domain are socially 
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constructed and contested (Hajer and Versteeg, 2005). Being a key social phenomenon of 
environmental decision-making, public participation can thus be effectively analysed from 
such a discourse analytic perspective. As Table 18 shows, public participation discourses can 
be analysed by answering three questions.  

Table 18 Questions regarding discursive positions about public participation 

Questions Possible discursive positions  

Who is ‘the 
public’?  

▪ All individual and collective actors are potential/actual participants. 
▪ Representation is biased towards the dominant/advantaged actors. 
▪ The scope of “the public” is implicit and/or ambiguous. 

What is ‘the 
participation’? 

▪ Participation is an element of decision-making processes. 
▪ Participation is symbolic (‘Business-as-usual’ prevails). 
▪ The scope of ‘the participation’ is implicit and/or ambiguous. 

Why was public 
participation 
introduced? 

▪ Public participation is an instrument to improve policy outcomes. 
▪ Public participation is expected to contribute to the functioning of democracy. 
▪ Public participation is an obligation imposed by external actors. 
▪ The rationale behind public participation is implicit and/or ambiguous. 

 

Answering the questions in Table 18 reveals the discursive positions of actors regarding the 
meanings and uses that they attribute to public participation. The second column of the table 
includes discursive positions that the multiple actors can possibly hold depending on the actual 
empirical settings. The first question addresses the discourses about the scope of the 
participants, which relates to representativeness and equity of public participation. The scope 
of the participants usually consists of a ‘subset’ of the public, since involving ‘everyone’ is 
often infeasible or unrealistic under time, money and human constraints (Mostert, 2003; 
Creighton, 2005; Özerol and Newig, 2008). However, contestation can arise when some  
actors, who are advantaged in terms of power and access to resources, become increasingly 
mentioned as stakeholders. In such cases, disadvantaged actors such as women, smallholders 
and the poor are often excluded from the scope of participants as they lack the necessary  
power and resources. The second question relates to the discourses regarding the level or type 
of participation. In her highly-cited paper, Arnstein (1969) identifies several types of 
participatory mechanisms as ‘non-participation’ or ‘tokenism’. These types of participation 
imply that either participation does not take place at all or it remains symbolic by not affecting 
the decision-making processes. In all types of participation, the scope of participation can 
become contested when actors attribute divergent or ambiguous definitions to it and use those 
definitions to further their interests. Therefore having clear boundaries for both the ‘public’  
and ‘participation’ can improve the effectiveness of the transfer of public participation 
(Bressers and Lulofs, 2010). Finally, the third question addresses the discourses about the 
normative and instrumental rationales behind the transfer of participation (Innes and Booher, 
2004). Unless the discourses about the rationale of participation contradict each other, multiple 
discursive positions can be present. 

According to the Contextual Interaction Theory, contextual factors influence policy 
implementation processes by influencing actor characteristics (See section 2.1 for a further 
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elaboration of actor characteristics). As the context is a key element of discourses, this premise 
of the Contextual Interaction Theory is applied to analyse actors’ discourses regarding public 
participation. Accordingly, it is assumed that the discursive positions of different actors result 
from their characteristics (cognitions, resources and motivations) and are influenced by the 
wider, structural and case-specific contextual factors. Although they can vary with empirical 
cases, these positions address whether there is disagreement, uncertainty or ambiguity 
regarding the definition and use of ‘public participation’ in a given case. If there are such 
positions, it can be inferred that public participation is contested. As mentioned above, the 
contested nature of public participation constitutes an obstacle against its effectiveness. It is 
further argued that the more contested public participation is, the more difficult it is to 
effectively transfer it. This argument relies on the idea that a high level of disagreement, 
uncertainty or ambiguity in discursive positions leads to a lower likelihood of achieving the 
benefits expected from public participation. The implications of the contested nature of public 
participation on its effective transfer can be unfolded by further investigating the discursive 
positions of different actors. 

8.3 Public Participation and Water Management in Turkey  

Many attempts are being made in Turkey towards a transition from non-participatory to 
participatory management. Prior to the 1980s, Turkish public management in general, and 
water management in particular, was characterised by a top-down and centralist institutional 
structure (Kibaroglu and Baskan, 2011). Since then, the country has been undergoing 
fundamental changes, including the introduction of participatory mechanisms through 
involving the non-governmental actors in the planning, development and management of  
water resources. These changes can be attributed to various drivers such as the negotiation 
process to become a European Union (EU) member, the World Bank supported liberalisation 
of the water sector, and the on-going debates about water, energy and food security under the 
pressures of economic growth, population rise and climate change (Kibaroglu et al., 2009).  

Previous experiences with public participation in the broader sphere of environmental  
decision-making have been limited in Turkey, yet they are increasing. For instance, several 
recent official documents and legislation refer to public participation. The latest national 
development plan (DPT, 2006) pinpoints the importance of enhancing local decision-making 
capacity as well as knowledge-sharing and partnerships between the public and private sector 
and non-governmental organisations (NGOs). The preparatory reports of the development  
plan, which are compiled by expert groups and NGO representatives, also mention public 
participation as a key element to incorporate into environmental decision-making (DPT,  
2007a, 2007b). Along the same lines, the Environmental Law that was amended substantially 
in 2006 incorporates several environmental policy integration principles, including among 
others the participation of non-governmental actors in the decision-making processes. Another 
key legal document related to public participation in environmental decision-making is the 
Regulation on Environmental Impact Assessment (EIA), which was enacted in 1993 and 
revised three times as part of the EU harmonisation process. Building on the EU EIA  
Directive, the regulation includes provisions regarding public consultations during the  
planning of large-scale infrastructure projects that can have significant environmental impact. 
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Despite the supportive outlook in policies and legislation, the fact that Turkey did not ratify  
the Aarhus Convention (UNECE, 1998) shows that access to information and public 
participation is lacking not only in water management, but also in all areas of environmental 
decision-making. Nevertheless, there are efforts to incorporate new participatory mechanisms 
and improve the implementation of the public participation processes. For instance, with 
support from the Dutch government and the European Commission, pilot projects have been 
implemented in western Turkey to establish the institutional background for the 
implementation of the EU Water Framework Directive, and public participation and  
knowledge dissemination have been identified as being among the most crucial topics for 
compliance with the requirements of the directive (Grontmij, 2005). 

The agricultural sector has the highest share of national water use and agricultural water 
management has been substantially reformed since the 1990s (Kibaroglu et al., 2009). With 
financial and technical assistance from the World Bank, DSI undertook the ‘accelerated 
transfer programme’, which was inspired by the Mexican model of IMT (Molle, 2008). This 
programme has led to the establishment of WUOs that took over the responsibility of 
implementing ‘participatory irrigation management’. Most of the WUOs in Turkey are 
irrigation associations or irrigation cooperatives, which are, in principle, responsible for  
surface water and groundwater, respectively (DSI, 2012). Although these two types of WUOs 
have legal and administrative differences, they are both structured around the idea of farmers’ 
participation in irrigation management. This idea continues to be one of the key messages of 
DSI, which argues that farmers’ awareness of irrigation and self-organisation abilities enables 
them to internalize irrigation management, and thus ask for and contribute to infrastructure 
investments (DSI, 2011). The countrywide establishment of WUOs constitutes a substantial 
step towards increasing farmer participation and is considered a success by other countries and 
funding agencies (Vermillion, 1997, Merrey et al., 2007). However, several issues such as the 
capture of WUOs’ top management by the local elite and the inadequate monitoring of  
WUO’s performance impede effective implementation (Kadirbeyoğlu, 2008; Kibaroglu et al., 
2009; Özerol, 2013). 

Similarly to the developments related to agricultural water management, hydropower 
development in Turkey has been under pressure to increase the involvement of non-
governmental actors, particularly the private companies that came into play over the last 
decade (Kibaroglu et al., 2009). The current government has embarked on an effort to promote 
small-scale hydroelectric facilities. The number is massive, with over 1600 of such facilities 
being planned for Turkey’s rivers over the coming decades. With the legal reform in 2001, use 
rights to the rivers are granted for 49 years to private companies to build small-scale, run-of-
the-river hydroelectric facilities. Such a transfer of rights from the state to the private sector  
led to considerable tensions over rivers. The participation of lay public members is one of the 
contested issues since many communities were not satisfied with the outcomes of participatory 
meetings during the EIA of hydropower projects. According to Scheumann et al. (2011), the 
public consultations that are part of the EIA procedure only receive interest due to the 
significance of the social impacts on the local communities and the resettlements that result 
from the hydropower projects. 

The experiences of the last three decades show that the transitions taking place in Turkey’s 
water management are characterised by a top-down imposition of participatory mechanisms  
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led by the successive governments and supportive international agencies. The provisions in the 
relevant planning and legislative documents adopt an inclusive and participatory discourse. In 
practice, however, the NGOs can only minimally contribute and the lay public members are 
totally excluded from decision-making processes (Kibaroglu et al., 2009). 

8.4 Case Studies  

Turkey has seven subnational regions that differ in terms of geographical and climate 
conditions as well as cultural and ethnic backgrounds. To better understand how factors at the 
case-specific level influence public participation, three cases are examined in this chapter: 

- South-Eastern Anatolian Region: The case of participatory irrigation management in the 
Harran Plain, where abundant surface water is transferred from the Euphrates River for 
irrigated agriculture. 

- Central Anatolian Region: The case of participatory irrigation management in the    
Konya Closed Basin, where scarce groundwater is extracted from wells for irrigated 
agriculture. 

- Black Sea Region: The case of public consultation in EIA during small-scale   
hydropower development in the eastern part of the region. 

These regional cases are selected for their political and social relevance for water management 
in Turkey. These regions also fall into the geographic focus of the authors’ ongoing research 
regarding water management in Turkey. To collect the discursive data about public 
participation in these cases, three types of data sources were used: documents, interviews and 
direct observation. The documents include previously generated text in the form of legislation, 
official reports, and scientific reports and articles. Through interviews and direct observation, 
data were generated that did not exist in the documents, which are produced mainly by 
corporate actors such as central and local administration units, professional organisations and 
NGOs. The opinions of certain actors, such as the water users and the middle-level personnel 
of governmental organisations, are not directly reflected in most of the documents. Therefore, 
semi-structured interviews were conducted to elicit the perspectives of such actors about the 
public participation processes and direct observations were made during visits to the case  
study sites. For each case, first the discourses to reveal the definitions and uses that different 
actors attribute to public participation were examined. Then it was investigated whether, how 
and why these attributions were contested through examining the disagreements, uncertainties 
or ambiguities in the discursive positions of the actors involved. In the following subsections, 
case descriptions are presented, followed by the discourses that were uncovered regarding 
public participation. 

8.4.1 Harran Plain 

Harran Plain is located in Şanlıurfa, one of the nine provinces in the South-Eastern Anatolian 
Project (Güneydoğu Anadolu Projesi, hereafter GAP). GAP is a multi-sector regional 
development programme that has been operating since the 1980s. Extensive irrigation is 
practiced in the plain using the Euphrates River’s waters, which are stored in the Atatürk Dam 
reservoir and transferred to the fields through the 26.2 km-long Şanlıurfa Tunnels. A large-
scale canal system irrigates an area of around 150,000 hectares (Aküzüm et al., 1997). When 
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the irrigation with water from the Euphrates started in 1995, the DSI stipulated the 
establishment of irrigation associations in the newly irrigated areas. Irrigation associations 
implement participatory irrigation management by operating and maintaining the irrigation 
canals, distributing water to the farmers and collecting the irrigation fee, which is intended to 
cover the expenses incurred by the WUOs. The DSI supports the irrigation associations 
through providing trainings, lending machinery and equipment, and giving technical advice.  
As the irrigated areas are expanded, new irrigation associations are established in the GAP 
region. 

8.4.1.1 Who is ‘the public’? 

In 2005, irrigation associations acquired the legal status of local administration associations 
under the Ministry of Interior through the Local Administration Associations Law. This 
provision implied the involvement of local administrators, namely the heads of villages and  
the mayors of municipalities, as the natural members of the top management of the irrigation 
associations. The Irrigation Associations Law, which was specifically crafted for the irrigation 
associations and enacted in March 2011, redefines the legal status of the irrigation associations 
as public legal entities. The enactment of a specific law and the change in the legal status of  
the irrigation associations imply a retreat of local administrations away from the management 
of irrigation associations, and a re-regulation of the management structure of the irrigation 
associations through specialised legal provisions.  

The Irrigation Associations Law also contains a provision about assigning the number of votes 
according to the size of the land owned or used by the members of the irrigation association 
and grants a maximum of five votes to the farmers that own or use larger areas of land. Such a 
provision favours the participation of large-scale farmers over the disadvantaged farmers, 
whereas there are no mechanisms to facilitate the participation of disadvantaged farmers. 
Harran Plain is one of the regions that will be affected the most from this provision since the 
land is unequally distributed and the landlords already have additional power in the 
management of irrigation associations. A smallholder farmer summarises his views on being 
involved in management: “You need to be aga [landlord] to manage things”. Although it is 
among the mandates of participatory irrigation management, it is difficult to argue that the 
establishment of irrigation associations in Harran Plain enabled the involvement of 
disadvantaged groups in the decision-making processes. On the contrary, the hierarchical tribe 
structure continues to shape the management of irrigation associations (Özerol, 2013). 

8.4.1.2 What is ‘the participation’? 

Both DSI and irrigation associations focus on the participation of “individual” farmers, which 
mainly occurs through their payment of the irrigation fee each year and voting in the irrigation 
association elections every four years. When it comes to the social interactions of farmers both 
with the top management and the staff of irrigation associations, the persistence of tribal 
culture, which relies on strong ties among the members of large families, is substantial  
(Özerol, 2013). The informal relationships are exploited in order to get things done by any  
type of organisation: “If you want to be served by the government offices, you need uncles 
[relatives or friends to ask for help]”. The tribal culture also leads to the prioritisation of 
kinship and friendship relations over official relationships. This creates an uncertainty as to   
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how management processes work and obstructs the enforcement of sanctions on the individual 
farmers and the irrigation associations when they violate the rules of irrigation management.  

Regarding the enforcement of sanctions, the positions of farmers and DSI are relevant. Among 
the farmers, a common opinion about the functioning of irrigation associations is that 
“irrigation associations just distribute the water”. Many farmers also think that the irrigation 
associations waste the fees that they collect from the farmers. However, until the enactment of 
the Irrigation Associations Law, the irrigation associations were not accountable to farmers, 
since the farmers were not members of the associations. The legal status of irrigation 
associations has also been an issue for DSI, since it lacked the legal power to enforce sanctions 
against the irrigation associations that neglect the maintenance of irrigation and drainage 
canals. Being local administration associations, the irrigation associations were 
administratively and financially accountable to the Ministry of Interior, which lacked the 
technical capacity to monitor the administrative and financial performance of the irrigation 
associations. With the enactment of the Irrigation Associations Law, the individual farmers 
gained the right to become members of irrigation associations, and DSI became the main 
administrative and technical auditor of the associations. Thus, the law changes the legal 
background for the accountability of irrigation associations to farmers and DSI. However, the 
enforcement of provisions towards improving the monitoring of administrative and technical 
performance remains to be seen. 

8.4.1.3 Why was participation introduced? 

DSI transferred the operation and management responsibility of almost all the irrigation 
schemes it constructed (DSI, 2012). In the preamble of the Irrigation Associations Law, the key 
rationale behind the transfer programme is expressed as “the need to decrease the public 
expenditure on the operation, maintenance and repair of irrigation infrastructure, to improve 
the quality and speed of services, and to increase the collection rate of irrigation fees through 
creating the sense of ownership of farmers regarding the irrigation facilities”. Such 
expectations are valid in many transfer programmes implemented throughout the world 
(Vermillion, 1997). In the Turkish case, all actors highlight the realisation of economic 
expectations. However, there are criticisms about the lack of ownership by the farmers, since 
the irrigation infrastructure is deteriorated in many areas, including the relatively new 
infrastructure in the Harran Plain. A related item on the agenda of all related governmental 
organisations is to train the farmers in better irrigation management practices. If training were 
crucial to improve farmers’ capacity in irrigation management, the farmers should have been 
trained well before the IMT (Merrey et al., 2007). However, this was not the case in Harran 
Plain, and farmers’ training is still considered a “to-do” after having practiced irrigated 
agriculture for more than a decade, and the “blame-the-farmers” rhetoric of the governmental 
organisations remains valid. 

According to DSI officials, farmers are currently managing the irrigation systems themselves 
and that irrigation associations have financial and administrative autonomy, which is 
considered as a big achievement of the PIM. However, the farmers in Harran Plain disagree 
with this argument and continue to see the state as the ultimate decision-maker and problem-
solver. Particularly, the smallholder and landless farmers have little faith in the capacity or 
willingness of irrigation associations to solve problems such as lack of canal maintenance and 
unequal distribution of water. On the other hand, many governmental and non-governmental 
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actors consider DSI as the “dominant” and “reputable” actor, both in teaching and imposing 
roles in the management of irrigation systems. This role of DSI constitutes an obstacle for 
entering into collaboration with other relevant actors, such as the Directorate General of 
Agrarian Reform, which carries out land consolidation and land distribution in many irrigated 
areas in Turkey including the Harran Plain.  

8.4.2 Konya Closed Basin 

Konya Closed Basin is a large-size basin (over 50,000 km2) that encloses five provinces. The 
basin is a prominent agricultural area, where mainly irrigated and groundwater-dependent 
agriculture are practiced. Major agricultural products are water-thirsty plants such as sugar  
beet and maize, which are supported through price subsidies by the government. The on-farm 
irrigation method is primarily surface irrigation, whereas less than 5 per cent of the land is 
irrigated using the water-saving drip or sprinkle systems. The basin faces major water  
problems such as excessive water withdrawal and use, and the water users – especially the 
farmers in the region – bear the economic consequences. 

The rate of groundwater withdrawal (over 4.5 billion m3 per annum) in the basin is higher than 
that of replenishment (around 2 billion m3 per annum), which causes a c.3 meters annual drop 
in the groundwater table. Excess withdrawal primarily originates from the illegal wells drilled 
by farmers in their fields. DSI discloses that as high as 70,000 out of c.100,000 wells are 
“illegal” (not licensed by the DSI). As the groundwater retreats deeper each year, farmers 
encounter higher energy costs for water withdrawal, which in turn harms their products’ 
competitiveness in the market and the sustainability of their agricultural income. Farmers 
typically refer to energy costs as one of the highest and continually increasing items in their 
cost structure. Groundwater in this basin is pumped from wells as deep as 100 meters. 

The environmentally unsustainable situation in the basin continues to attract the attention of 
NGOs who see farmers’ irrigation habits and the irrigation infrastructure as the origins of the 
water problems. To help limit this they are running capacity-building and infrastructural 
projects in the area. Despite the ongoing efforts of NGOs, specifically the World Wide Fund 
for Nature (WWF) and the academic organisations in the region, there is still a lot to do to 
improve the sustainability of water resources in the basin. 

8.4.2.1 Who is ‘the public’? 

Inhabitants of the basin are farmers who have similar preferences in terms of crop choice 
(sugar beet) and irrigation method (furrow irrigation). Several parties, including the local 
agricultural authority, the DSI, the agricultural engineering department of the local university, 
NGOs and the regional utility company, have expectations about farmers’ behaviour, such as 
changing the way they practice agricultural activities. Their suggestions are centred on saving 
water by changing irrigation methods and crops. The public, often considered as being only  
the farmers and occasionally including the irrigation associations and cooperatives, is 
characterized as ‘non-cooperative’ because of their reluctance to follow suggestions related to 
water sustainability. Among the parties mentioned above, there is a common tendency to view 
the public as ignorant, and even unconscious about the requirements of their core business. 

Similar to the Harran Plain case, irrigation associations manage the surface water and  
irrigation cooperatives manage the groundwater in Konya Closed Basin. How local authorities 
perceive irrigation associations and cooperatives varies and depends on their operations. Some 
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irrigation associations and cooperatives are known for their historically embedded 
malpractices, which are often overlooked by the local authorities, mainly due to the lack of 
institutions and legislations that monitor and control the operations of these organisations. 
Nevertheless, there are some irrigation cooperatives known for their good practices in terms of 
the sustainability of the water and well-being of the community. 

8.4.2.2 What is ‘the participation’? 

Farmers’ participation in Konya Closed Basin is often used interchangeably with  
‘contribution’ to the infrastructure costs and ‘taking responsibility’ for sustainability of water. 
The irrigation associations have been suffering from severe water loss in the open-top 
secondary and tertiary canals. The DSI proposed the renewal of the system with closed-section 
canals and covered half of the costs on behalf of the associations, provided credit with 
favourable terms for the remaining half and asked the associations to collect the credit from 
their members. In some associations, farmers were reluctant to pay the irrigation fee, both 
because their income is very limited and because they believed that the government should  
pay for this service upgrade. As one farmer stated:  “Everyone claims a part of my little 
income: the utility company, the irrigation association, the [agricultural production] 
cooperative… Do they want me to starve? It is I who should be supported”. The government 
regards these as operational costs to be borne by the farmer and thus does not sympathize with 
the previous types of statements. Similarly, irrigation associations are blamed for 
mismanagement by the farmers and by some other parties such as DSI and regional 
government agencies. 

The responsibility for sustainable water use is a rather new demand that has been placed onto 
farmers. They are expected to follow suggestions such as shifting to drip irrigation, adjusting 
their crop selection for less water consuming types and not opening new irrigation wells. 
However, farmers see little incentive to follow these suggestions. An academic, experienced in 
some pilot projects in the region, puts it this way:  “It is hard to persuade them that they will 
get the same productivity with less water.” 

Almost all parties agree that raising awareness among the farmers proved to be inefficient, and 
the best way to cooperate with them is through proper incentive and sanctioning mechanisms. 
Heavy sanctions however, will not always induce the desired cooperative behaviour.  
Regarding the continuously dropping groundwater table, opening new irrigation wells in the 
basin is forbidden yet farmers keep opening illegal wells in their farms. As the head of DSI 
regional office comments: “It is illegal, yet I understand them… They need water to survive 
and the existing wells are not sufficient. What we need to do at this point is legalize the  
existing illegal wells and regulating their use through some quotas.” 

8.4.2.3 Why was participation introduced? 

Participation is often confined to ‘contribution to costs’ by several parties. Yet, there is 
consensus on the idea that participation is regarded as the foremost requirement of water 
sustainability. The DSI, academia and NGOs agree upon the same game-theoretic proposition: 
“If left alone, all farmers will act in their own interest and open new irrigation wells, spend 
more water than they need and deplete the groundwater faster. We need to convince them 
otherwise and make them aware of the greater good.” 
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In the eyes of DSI, participation is also a means to engage farmers in the decisions: “When 
asked to contribute financially, farmers are better at adopting the new systems. That is why we 
ask for a 50 per cent contribution from the farmers to the closed canal system infrastructure. 
This way, they will be more inclined to protect the close canal system.” 

Although participation practices are open to debate, some benefits are generally recognized. 
Academia and NGOs who run capacity-building and awareness-raising projects create quite an 
interest among the nearby farmers. Financial gains are still regarded as the most important 
outcome of practices that are being promoted in these projects. A farmer comments on this 
situation: “Farmers in Altınekin [where a pilot project on drop irrigation is implemented by 
WWF] are getting the same crop as I do, but pay less for the water and electricity they 
consume to access to water. I want this project in my village, too”. 

8.4.3 Eastern Black Sea Region 

The Eastern Black Sea Region has a basin area of 24,077 km2 and is one of the richest basins 
when it comes to hydropower potential in Turkey. The basin has increasingly become the site 
of private hydropower development after the legal reforms of 2001. Due to its geographical 
and topographical advantages (high precipitation level, steep valleys), the region is among the 
most preferred places for the run-of-river type hydropower facilities. The estimated 
contribution of this region to the small-scale hydroelectric potential of Turkey is around 16 per 
cent (Uzlu et al., 2011). As a result, at least 300 projects are licensed and in the process of 
construction. Despite its energy potential, the basin also hosts many species as well as 2.5 
million people, many of whose livelihoods depend on these rivers. 

This small-scale hydropower development is regulated by ‘water-use right contracts’ that are 
prepared by the DSI. Accordingly, water-use rights to produce electricity are granted to 
companies for only forty-nine years. Since these contracts allow the privatization of water-use 
rights, communities now have limited or no rights to use the river for other purposes such as 
their domestic and agricultural use. As emphasized in the contracts, the ultimate rights of  
rivers belong to the state, and private companies obtain user rights. However, the company is 
responsible for the construction, management, operation and security of facilities and the 
potential risks derived from the usage of rivers. Because rights and responsibilities over the  
use of rivers are transferred to the private entities, there are serious uprisings from the rural 
communities in the region regarding their exclusion both in the current legal framework and in 
the decision-making processes. 

8.4.3.1 Who is ‘the public’? 

Stakeholders from the public and the private sector can participate in the decision-making 
process through the EIA notification meetings. According to the Ministry of Environment, the 
transparent and democratic participation of different stakeholders is a necessary condition in 
the EIA process, since it is a process for finding out and preventing the future social and 
environmental implications of development programs (Ahmad and Wood, 2002). The term 
“public” is used to allow everybody to participate in the EIA legislation of 2008 (Scheumann et 
al, 2011). The private sector and affected communities have various views on the   
effectiveness of EIA meetings. Some of the locals from the region argue that meetings are far 
from being inclusive and democratic in practice. The majority of the communities do not 
participate in these meetings because they believe their views are being ignored and 
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undermined. Private sector are willing to organize these meetings however some perceived 
them as loss of time and money. 

8.4.3.2 What is ‘the participation’? 

The EIA process and thus the participation of the public only enter the project processes at the 
later stages of development (Scheumann et al., 2011). As a part of this process, EIA meetings 
are designed for consultation and sharing of information but the outcomes barely influence the 
decision making. Especially in the case of the Eastern Black Sea Region, public participation  
is very limited due to the high level of distrust between the local people and private  
companies. Some villagers choose not to recognize the process because they feel alienated 
from the process. Local knowledge and values are not recognized and excluded from the 
decision-making process. 

Social and environmental concerns led to the mobilization of a powerful opposition towards 
hydroelectricity projects in the region. Apart from the activist groups in the Mediterranean 
Region (southern Turkey), such as Save Alakir Network and Yuvarlakcay Protection Platform, 
many other activist groups from the Black Sea region like Karadeniz Resurrection, 
Brotherhood of Rivers Platform and Ikizdere Association protest against hydropower projects 
during the EIA meetings. In many of these cases, nonparticipation has also become a position 
since some groups argue that participation would imply an indirect support of the process. 

8.4.3.3 Why was participation introduced? 

The international regulations and EU approximation process have influenced the EIA  
processes in Turkey. Recent changes in the EIA regulation have put more emphasis on public 
participation. Accordingly, stakeholders have to be informed and consulted about projects 
during the planning process. However, there is no consensus on the rationale behind 
introducing public participation into the planning of hydropower projects. According to the 
Ministry of Environment, public participation is necessary to build trust between communities 
and project owners and to provide a more transparent process by influencing the EIA process 
before projects are approved. This position is in line with the argument that the inclusion of 
public opinions in the EIA can lead to the development of a sense of ownership and reduce 
conflict (Shepherd and Bowler, 1997). However, a DSI official explains: “The state is the 
ultimate owner of these rivers, we can consult people but at the end we are making the final 
decision”. 

Although controversial in terms of inclusiveness, EIA notification meetings are the only 
platform bringing the public and the private sectors together. Through these meetings, people 
get information and express their opinions about the projects. However, due to the distrust 
between stakeholders, most often these meetings do not create a platform for a dialogue. On 
one hand, the majority of the private sector perceives EIA notification meetings as ineffective 
and time-consuming and, thus, not cost effective. On the other hand, some villagers perceived 
that the EIAs “serve for the advertisement of their company”.  

In the Eastern Black Sea Region, the active resistance groups against hydropower projects 
perceive EIA meetings as a mechanism that perpetuates the privatized water development 
regardless of the opposite views of the local people. However, some companies do recognize 
the importance of people’s consent as seen in the Yuvarlakcay case in south-western Turkey, 
where a company has withdrawn its project as a result of the local resistance (Islar, 2010). 
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8.5 Discussion: The Contested Nature and the Transfer of Public 
Participation 

The analysis of discursive positions in three cases of public participation in Turkish water 
management reveals both similarities and differences regarding the contested nature of public 
participation. These similarities and differences can be attributed to various contextual factors 
as well as the characteristics of the actors. 

Constituting typical examples of participatory irrigation management, the Harran Plain and the 
Konya Closed Basin cases provide insights about the interactions among the water users 
(individual farmers and WUOs) and the DSI. The discursive disagreements and differences 
among the water users and the DSI can be attributed to the imposition of the participatory 
approach on farmers without making sure that the farmers possess the required individual and 
organisational capacities for irrigation management so that they could share similar meanings 
of ‘participation’. Furthermore, the scope of the ‘public’ is often limited to the local elite and 
the powerful farmers that have easier access to physical and financial resources. This power 
asymmetry is, in most situations, taken for granted by both the farmers and the DSI although it 
implies an ‘elite capture’, which can influence the decisions and inhibit the enforcement of 
sanctions (Kadirbeyoğlu and Özertan, 2011). 

In the Eastern Black Sea Region case, participatory mechanisms are incorporated into the 
processes of hydropower planning. This case complements the other cases in terms of both the 
sectoral use of water resources and the phase of water management. Similar to the other cases, 
public participation is contested due to the divergent uses attributed to ‘participation’. While 
the DSI and the private sector perceive the involvement of the public as a way to share 
information and consultation, local communities demand a more active role in the decision-
making process. The Eastern Black Sea Region differs from the other two cases in two  
aspects. First, the affected local communities mobilize against the mechanisms that exclude 
their effective participation and, thus, aim to extend the scope of ‘public’. Second, the role of 
DSI is less prominent in the participatory process since the risks and responsibilities of 
hydropower development are partly transferred to private actors (the companies taking over  
the use right of water resources). Nevertheless, in all the cases, the DSI holds the property 
rights for water. This fact positions the DSI as a prominent actor in the governance system as 
well as the ultimate decision-maker. The scope and the forms of participation by other parties, 
including public members and private actors, are shaped by the discourse that the DSI leads.  

The contextual factors and the characteristics of actors influence the implications of the contested 
nature of public participation. The longstanding hierarchical structure in the Harran Plain manifests  
itself in all types of decision-making processes and limits the scope of the public to a  
privileged group. Furthermore, the lack of previous experience in irrigation management and 
the abrupt devolution of responsibility to the newly established irrigation associations are key 
determinants of the ongoing discourse on the incapability of farmers and their organisations in 
really participating in participatory irrigation management. Similarly, in the Konya Closed 
Basin case, actors’ capacity play a prominent role in the way participation is interpreted and 
practised. References related to the incapability of farmers were often heard, which might 
explain why the discursive positions  about participation  are confined  to contributing to  costs  
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and following the suggestions provided by the more capable actors, neither of which is a 
genuine form of participation. Resistance movements in the Eastern Black Sea Region case 
show that effective and inclusive participation is a necessary condition for both the future of 
hydropower development projects and social and political sustainability. Many projects cannot 
even be constructed due to the active resistance that eventually requires additional money, 
labour and time from the private companies. According to a lawyer from the Turkish Water 
Assembly, around 100 (almost half of the total proposed) projects are on hold due to court 
decisions29. 

8.6 Concluding Remarks 

This chapter elaborated on the underlying mechanisms of the contested nature of public 
participation in water management and the implications of this contested nature on its transfer 
to non-participatory settings. Empirical findings indicate that public participation becomes 
contested when actors with divergent characteristics attribute different definitions and uses to 
the concept. Combined with the influence of contextual factors, these divergent characteristics 
lead to several implications about the transfer of public participation to top-down and 
hierarchical water management settings. The immaturity regarding the adoption of 
participatory mechanisms in the broader arenas of environmental decision-making are also 
reflected in the water sector. 

At the case-specific level, the low degree of individual and institutional capacity to engage 
proactively in the decision-making processes constitutes an obstacle in clarifying and 
expanding the boundaries of public participation. Despite the possibility of involving a   
broader scope of participants in multiple phases of decision-making processes, the more 
powerful actors continue to shape the dominant definition of public participation. Therefore, 
introducing participatory mechanisms that have been developed by external actors such as the 
EU and the World Bank remains insufficient for overcoming the power asymmetries and 
hierarchical structures at the local level. 

The effectiveness of the transfer of participatory mechanisms to top-down and hierarchical 
water management settings can be improved in several ways. Regarding the implementation of 
participatory irrigation management, ensuring the involvement of disadvantaged farmers, 
primarily the landless and smallholder farmers, is of utmost importance. Furthermore, when  
the managerial and financial performance of WUOs are in question, the monitoring and 
evaluation by third-party (or independent) organisations can be useful to change the perception 
of farmers and other actors about the functioning of the WUOs. For the participatory planning 
of hydropower development, an independent stakeholder advisory group, which can voice  
local concerns, provide local knowledge, help to identify key issues and facilitate cooperation 
between different groups, can contribute to the public participation processes.  

                                                 
29  Y. Okumusoglu, personal communication, 2012. 
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Chapter 9: Alignment of Farmers with Agri-Environmental 
Change 

 

 

This chapter is based on: 

Özerol, G., Bressers, H., Farmers’ alignment with agrarian and environmental change: 
The case of irrigated agriculture in Harran Plain, Turkey, under review. 

 

 

Abstract 

Irrigated agriculture is associated with an agrarian and environmental change that is driven by 

the liberalization, expansion and intensification of agriculture. Being both the target groups of 

agricultural policies and the users of water and soil resources, farmers constitute the key actors 

in irrigated agriculture. With the motivation to improve the understanding as to how the 

farmers align with this agri-environmental change, a conceptual model of farmers’ decisions is 

developed. Application of the model through an in-depth study in Harran Plain, a large-scale 

irrigated area in southeastern Turkey, reveals the differentiation of farmers in terms of their 

degree of alignment with agri-environmental change. This differentiation is explained by both 

the apparent characteristics as well as the less observable features such as the relations with  

the governance systems and the agroecosystem, and is reflected in the farmers’ decisions  

about water and soil use and crop production. 

 



136 

9.1 Introduction 

Farmers constitute the key actors of irrigated agriculture, since they are both the users of water 
and soil resources and the target group of relevant agricultural policies (Agenda 21, 1992). 
Therefore, the understanding as to how different factors at spatial and temporal scales  
influence the farmers’ decisions needs to be improved (McGregor et al., 2001; Global Land 
Project, 2005; Molden, 2007). These factors significantly stem from the agri-environmental 
change that is associated with irrigated agriculture.  

Since the 1950s, an agrarian change is experienced in many countries in terms of the policies 
and the class relations in agricultural and rural development sectors as well as the exposition  
of farmers to free market conditions (Ellis and Biggs, 2001; Bernstein, 2010). Between 1950s 
and 1970s, developmentalism was the prevailing paradigm, which implied the pursuit of state-
driven development through land reforms and integrated rural development programmes, 
which included substantial irrigation investments in many countries. Developmentalism also 
entailed deepening commodity relations for the integration of farmers into markets through 
credit schemes for expenses and capital investments, subsidies on inputs such as seeds and 
fertilisers, facilitated marketing through cooperatives and para-statal agricultural agencies, and 
floor prices for key crops. Starting from 1970s, neoliberal globalization came into play. Its 
relevance for agriculture was the end of developmentalism in many countries through the 
adoption of trade liberalization, privatization and ‘rolling back the state’ as an agricultural 
policy (Akram-Lodhi and Kay, 2010; Bernstein, 2010). This implied reduced levels of state 
investment, direction and control, as indicated by the reduced or removed agricultural  
subsidies and the increased involvement of non-state (both private and non-governmental) 
actors in the governance mechanisms. Along with the global spread of neoliberal ideas, many 
countries, including both developing and developed ones, continue to implement agricultural 
protection policies too (Thies and Porche, 2007; Swinnen, 2010). The protectionist   
agricultural policies seem to contradict the free-market rules by creating economic distortions 
in favour of farmers, whereas they are also justified by the political legitimization efforts of 
governments and for protecting the farmers from price fluctuations and reducing their 
vulnerability to natural and economic shocks. In addition to the changes in agricultural 
policies, the shift from developmentalism to neoliberalism in agriculture is seen as “a class 
compromise between capital and labour” (Harvey, 2005:10), which is indicated by the  
changes in the power balance between the working class and capital at the local, national and 
global levels (Harman, 2007). 

The development of irrigated agriculture at local, regional and national levels is part of global 
agrarian change. Since 1960s, many countries implemented the green revolution to increase 
food productivity through high-yielding crop varieties (Evenson and Gollin, 2003). The 
expansion and modernisation of irrigation has been a crucial element in green revolution along 
with the use of fertilisers, pesticides and agricultural machinery and equipment. However, 
irrigation often leads to an environmental change, since it requires alterations to aquatic and 
terrestrial ecosystems to practice irrigated agriculture, and these alterations often lead to 
negative environmental impacts. The pollution, degradation and overexploitation of water and 
soil resources are among the major negative impacts of irrigated agriculture on the 
environment (Umali, 1993; Postel, 1999; Ananda and Herath, 2003; Falkenmark and Galaz, 
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2007; Molden, 2007). Although it is often experienced at lower levels, the environmental 
change caused by irrigated agriculture is rooted in multiple levels at which the water and land 
resources are governed (Kijne et al., 1988; van Schilfgaarde, 1994; Ananda and Herath, 2003; 
Wichelns and Oster, 2006). As the processes of resource governance are also modified   
through agrarian change, the interdependence of the specific agrarian and environmental 
changes associated with irrigated agriculture is inevitable.  

Political economy scholars have extensively studied the implications of agrarian change on 
farmers by analysing the social relations and dynamics of production and reproduction, 
property and power (Borras, 2009). It is established that there is a transition to agrarian 
capitalism, which implies the penetration of the capitalist system into farming and the gradual 
elimination of peasantry, the subsistence-oriented small-scale farming (Bernstein, 2010). A 
further implication of this transition is differentiation of the farmers. They become capitalist 
farmers, medium farmers or poor peasants depending on how they can to reproduce  
themselves by means of capital and labour. The political economy perspective enriches the 
understanding about the impact of agrarian change, mainly in social and economic  
dimensions. However, the ecological dimension needs to be incorporated into the analysis 
through a political ecology perspective that epitomizes the production of environmental  
change through social, political and ecological processes (Mollinga, 2010). This chapter aims 
to bridge this research gap by elaborating on the effects of both the agrarian and the 
environmental changes on farmers’ decisions. With an empirical focus on the case of irrigated 
agriculture, two research questions guide the conceptualisation and analysis:  

1) What is the relationship between the farmers’ decisions in irrigated agriculture and the 
agri-environmental change associated with irrigated agriculture?  

2) How are the farmers differentiated in terms of their alignment with the                      
agri-environmental change associated with irrigated agriculture? 

Both questions aim to contribute to the political ecology of irrigated agriculture by 
incorporating the environmental dimension into agrarian political economy, whereas they 
respectively have a theoretical and an empirical focus. To answer the first question, a 
conceptual model is developed in section 9.2. The model incorporates the theoretical 
perspectives from farmer-decision making, agrarian political economy and political ecology to 
conceptualize the role of farmers’ characteristics, agrarian change and environmental change, 
respectively. To answer the second question, the conceptual model was applied to a case from 
Turkey and the differential implications of “farmers’ alignment with agro-environmental 
change”, which is defined as the adjustment of farmers’ decision-making processes according 
to the changes in agricultural and ecological processes, were examined. As described in  
section 9.3, Turkey is among the countries that have been undergoing agri-environmental 
changes that are associated with the expansion, intensification and liberalization of agriculture. 
Despite the macro level analysis of the impact of neoliberal agricultural policies, the need for 
studies about the local impacts is acknowledged (Aydın, 2002). By examining a local case, the 
chapter also aims to make an empirical contribution. For this purpose, the case of Harran  
Plain, a large-scale irrigated area in southeastern Turkey, is examined. As explained in section 
9.4, Harran Plain is a relevant case, since it has been experiencing agrarian and environmental 
changes in the previous two decades. In section 9.5, conclusions are drawn by reflecting on the 
answers to the research questions. 
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9.2 Conceptual Framework 

In the scholarly literature, there are quantitative as well as qualitative approaches to model 
farmers’ decisions. From a quantitative approach, the aim is to provide ‘universal’  
explanations to how the farmers make decisions. Examples of this approach include the use of 
five-point scales to measure the attitudes, goals and behaviours of farmers (Willock et al., 
1999); multi-attribute utility modelling of farmers’ agricultural input use (Gomez-Limon et al., 
2004) and response to policy change (Gomez-Limon et al., 2007); decision-support systems  
for irrigation and mowing decisions (Merot et al., 2008) and point score analysis about the 
factors of farmers’ crop selection (Briggs, 1985; Greig, 2009). On the other hand, qualitative 
approaches emphasize the role of contextual factors and the relationships among multiple 
factors, both of which are sometimes overlooked in quantitative studies. Decision-tree 
modelling (Gladwin, 1989) and its extensions with personal-construct theory (Murray-Prior, 
1998; McGregor et al., 2001) are two examples of the qualitative approach. The qualitative 
approach is adopted to develop a conceptual model, the elements of which are illustrated in 
Figure 8 and described below. 

Figure 8 Conceptual model of farmers’ decisions in irrigated agriculture  

 
 

Like all natural resource users, farmers act in a social-ecological system. For the particular case 
of irrigated agriculture, this system can be conceptualized as two systems, namely, the 
governance system and the agroecosystem, which are connected by, among others, the 
decisions of farmers regarding crop production and water and soil use. Farmers’ decisions 
constitute inputs to these systems, which are the sources of political, institutional and 
ecological changes associated with irrigated agriculture.  

9.2.1 Farmers’ Characteristics 

As Figure 8 illustrates, farmers’ characteristics constitute the focal element of the model, since 
the analysis focuses on farmers as the key element of the social-ecological system of irrigated 
agriculture. Answering the questions as to what the farmers ‘want’, ‘see’ and ‘have’ provides a 
complete set of the factors that characterize a farmer as an actor (Röling, 2003; Bressers, 
2009). The factors that shape farmers’ characteristics can be categorized based on these three 
questions (Table 19). Various connotations are attributable to each factor. Therefore, the 
questions are used as the starting point to understand farmer decisions, instead of labelling the 
characteristics by a single factor.  
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Table 19 Questions to analyse farmers’ characteristics  

Analysis question Factors that shape farmers’ characteristics 

What do the farmers want?  Aspiration, goal, ideal, motivation, objective, preference 

What do the farmers see? Awareness, beliefs, cognition, judgment, knowledge, perception 

What do the farmers have? Asset, capacity, capital, land, money, network, power, resources 
 

The questions in Table 19 address three complementary and interrelated aspects of farmer 
decision-making. The first question refers to what the farmers want to achieve in short- and 
long-term horizons. Whether called aspirations, goals, ideals, or else, these ‘wants’ entail 
social, economic and ecological dimensions on which the farmers develop their farm 
household. The second question particularly reflects how the farmers perceive and interpret  
the agroecosystem conditions in relation to their decisions. Understanding these perceptions 
and interpretations is necessary as they can differ both within farmer groups and between 
farmers and other actors. Finally, the third question is about farmers’ financial, physical and 
social resources.  

The three aspects of farmers’ characteristics are interrelated. For instance, what the farmers  
see can affect how they want to response to environmental change, or how they adjust the 
allocation of their limited resources among social, economic and environmental objectives. 

9.2.2 Governance System 

Following from Merrey et al. (2007), governance is defined as a social, economic and political 
system that includes institutions, organisations and public policies. Institutions comprise of the 
property rights about the ownership and use of water and land resources as well as the         
rules-in-use about resource use (Ostrom, 1992). Organisations cover a wide range from public 
to private actors, such as policy-makers, public and private managers and the suppliers of 
agricultural inputs and infrastructure. Public policies include the legal, economic and social 
interventions that aim to solve the problems in the relevant policy sectors. Practicing irrigated 
agriculture requires local arrangements regarding the implementation of public policies and the 
functioning of institutions, e.g., granting the subsidies and distributing the irrigation water. 
Through these arrangements, the farmers interact with the other actors of irrigated agriculture.  

The institutional and policy changes in the governance system influence farmers’ decisions 
through their relations based on capital and labour exchange under the capitalist system. These 
relations can be grouped into internal and external relations of agricultural production. As 
shown in Table 20, the internal relations are about business capital, land use rights and labour, 
whereas the external relations are about technology, credit and markets. Being generic for all 
farm businesses, these two types of relations apply to the case of irrigated agriculture as well.  

Table 20 Key dimensions of internal and external relations of agricultural production  

Internal relations External relations 

Ownership of business capital 
Ownership of land use rights 
Business and operational management control 
Labour relations 

Technological dependence on manufactured inputs 
and the specialist advice of manufacturers 
Farm indebtedness and involvement of finance capital
Ties with the monopoly product purchasers 

Source: Whatmore et al. (1987b) 
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Whatmore et al. (1987a) argue that farm businesses are heterogeneous in terms of their 
relations and this heterogeneity differentiates them in terms of their ‘subsumption to 
capitalism’, which implies the transformation of agricultural production processes through 
direct and indirect mechanisms. The indicator of the degree of direct subsumption is the  
degree to which the ownership and/or control of internal relations are diffused away from the 
family household, whereas the extent to which farm businesses depend upon external relations 
for continued viability indicates the degree of indirect subsumption (Whatmore et al., 1987b). 

9.2.3 Agroecosystem 

The environmental impacts of irrigated agriculture are the result of the mutual interactions of 
farmers with the agroecosystem, the ecosystem ‘modified’ to favour agricultural production 
(Falkenmark and Galaz, 2007; Gordon et al., 2010; Molden, 2007). The agroecosystem 
constitutes the ‘environment’ element of the human-environment interactions in irrigated 
agriculture and provides the water and soil as well as the other environmental resources 
necessary for irrigated agriculture. The physical infrastructure, which mainly includes 
irrigation and drainage systems and water storage facilities, is also part of the agroecosystem  
of irrigated agriculture. It constitutes the modifications to the freshwater and soil ecosystems  
so that irrigated agriculture can be practised. A significant part of the irrigation-induced 
environmental change results from the modifications made by other actors, such as the 
construction of dams and irrigation canals. These modifications occur even before the 
irrigation starts and are associated with environmental impacts such as biodiversity loss, 
inundation of fertile land and soil erosion. Since this chapter focuses on farmers’ decision-
making, the interactions of other actors with the agroecosystem and this second group of 
environmental impacts are not further elaborated. 

Farmers’ decisions and subsequent actions about water and soil use change the quality and 
quantity of the water and soil as well as the conditions of the physical infrastructure. The 
impacts on the agroecosystem occur with a time lag, be it days or decades, and they affect 
farmers’ decisions about water and soil use. From a political ecology perspective, the agency  
of the environment plays a role in this complex human-environment interaction. For example, 
soil salinisation, a major environmental impact of irrigated agriculture, develops both by 
human-induced and environment-induced factors. Excessive water use in irrigation can cause 
the accumulation of salt in the soil, whereas the high degree of evaporation under arid and 
semi-arid climate conditions and the impermeable soils such as clay can also accelerate salt 
accumulation.  

9.2.4 Farmers’ Decisions and Alignment 

Farmers’ agency in the social-ecological system is mediated through their decisions about crop 
production and resource use. While practicing irrigated agriculture, farmers make many 
decisions about the type of crops to cultivate; the methods to sow, irrigate and harvest the 
crops; and the agrochemicals to apply on water, soil and crops. The focus is on two key 
decisions, namely, the crop type and the on-farm irrigation method. Crop selection is a key 
decision since, according to the type of the selected crop, the farmers make additional  
decisions to obtain the necessary agricultural inputs. The crop type that the farmers choose is 
also a part of their alignment with agrarian change. Farmers can choose to grow the crops that 
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are marketed easily or promoted by agricultural policies. Alternatively, they can cultivate 
‘alternative’ crops by taking the risk of finding a market for their produce and by giving up the 
crop-specific governmental subsidies. Crop selection also has an environmental dimension, 
since different crops have different irrigation water requirements. By choosing a water-
demanding crop under (semi-)arid climate conditions, the farmers can increase the risk of 
impacts such as excessive water use and soil salinisation. Selection of the on-farm irrigation 
method is also a key decision as it determines how, when and how much the farmers withdraw 
the water and irrigate the crops. Similar to crop type, the selection of irrigation method also  
has economic and environmental dimensions. The farmers can decide to apply low-cost flood 
irrigation; to prepare furrows with additional effort; or to invest in drip or sprinkle irrigation, 
which fundamentally change the irrigated agriculture practice, by increasing water use 
efficiency and, in principle, preventing environmental problems such as waterlogging and soil 
salinity (Postel, 1999).  

The decisions regarding both the crop type and the on-farm irrigation method are also the 
indicators of farmers’ alignment with environmental change. For instance, farmers can align 
with soil salinisation by changing the crop type (e.g., by switching to a salt-resistant or salt-
tolerant crops) or by changing their on-farm irrigation method (e.g. by switching to an 
irrigation method that saves water). However, the very nature of environmental change can 
differentiate the farmers in terms of their degree of alignment. It can be expected all the 
farmers would want to protect their land from salinity and to act when salinisation occurs on 
their land. However, they can have divergent perceptions about the severity of the problem  
and lack the feeling of ownership or capability to solve it. Similarly, the farmers with large 
sizes of land are likely to be less vulnerable to the economic impacts of salinized soils than the 
smallholder farmers that usually lack capital. 

9.3 Agriculture in Turkey: From Developmentalism to Neoliberalism  

In the last three decades, Turkish agriculture has been in a transition from developmentalism 
through state intervention to a free-market economy that is guided by neoliberal ideas. This 
transition affects all the actors of agriculture, yet implies changing conditions for farmers, 
especially the smallholders, who are the majority of agricultural producers in Turkey: There  
are about 3.1 million agricultural holdings, 70 per cent of which are smaller than five hectares 
(TurkStat, 2010).  

During both the Ottoman era (until 1923) and the early republic era (between 1923 and 1950), 
the smallholders remained independent, as the land was an abundant source, while in other 
countries, land scarcity led to the dispossession of peasantry to become sharecroppers, hence 
dependent on a landlord that accumulated the land (Keyder, 1983a). The independence of 
peasantry during the Ottoman era is explained by the state’s choice to protect its fiscal base  
and political legitimacy (İslamoğlu-İnan, 1991), as well as an underlying motive to prevent the 
formation of “rival nodes of authority” (Keyder 1991:10). This independent peasantry idea is, 
however, inapplicable to eastern and southeastern regions of Turkey, where the landlords 
(ağa), the owner of large-scale land, have always been dominant due to feudal class relations. 
As revealed by the empirical analysis in the following sections, the legacy of these relations 
persists until today. 
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The state adopted national developmentalism between 1950 and 1980, when it was supposed  
to protect the farmers (Keyder and Yenal, 2011). During this era, state investments in  
irrigation also began, after the establishment of DSI in 1953 with the mandate of planning and 
developing the national water resources in all water sectors. 

1980s marked the introduction of neoliberal ideas to the agricultural sector, both in terms of 
irrigation management and agricultural production. The major neoliberal change in irrigation 
management is the transfer of large-scale irrigation systems to water user organisations 
(Kibaroğlu et al., 2009). Starting from 1993, DSI has implemented a transfer programme to 
relieve the administrative and financial burden on the state that was created by the countryside 
expansion of large-scale irrigation. The changes in agricultural production include the 
elimination of subsidies on inputs such as fertilisers and agricultural credits, and the 
restructuring or privatisation of parastatal agencies and cooperatives for economic efficiency 
reasons (Aydın, 2002, 2010; Keyder and Yenal, 2011). Governments, however, continue to 
support the farmers through several financial instruments. These include, among others, the 
direct income support, “deficiency payments” to increase the production of crops with a  
supply deficit, “compensatory payments” to encourage shifting from crops with a supply 
surplus to other crops, and the area-based payments for soil analysis and for inputs such as 
fertilisers and fuel. 

The neoliberal turn in Turkish agriculture can be seen as a deagrarianization process, implying 
the decline of the relative share of agriculture in national income (Aydın, 2010; Keyder and 
Yenal, 2011). Despite the governments’ ongoing agricultural support policies, the farmers 
increasingly face the capitalist system by being a buyer or supplier in multiple markets. They 
buy inputs from the fertiliser and credit markets and supply their harvest to the crop markets. 
The welfare of farmers, especially smallholders, has been degrading since the costs of inputs 
(fertilisers, fuel and seeds) increase under free market conditions, whereas the crop prices do 
not increase proportionally (Aydın, 2002; Keyder and Yenal, 2011). Furthermore, the farmers 
have suffered from unequal exchange relations such as price fluctuations and uncertainties in 
foreign markets (Keyder and Yenal, 2011). Aydın (2010) argues through liberalization and 
globalization, Turkish agriculture favours capitalist producers, such as agribusinesses, rather 
than smallholders. He predicts that, in the long term, the smallholders will have to switch to 
contract farming due to the prevalence of agribusinesses, and only the farmers with enough 
capital and knowledge about the crops desired by agribusinesses will be able to survive.  

In sum, Turkey’s neoliberal discourse emphasizes economic efficiency and growth. This 
discourse is translated to the agricultural sector by a transformation to intensified agricultural 
production and expanded irrigated agriculture. However, the long-term consequences on the 
economy and society are ignored (Aydın, 2002). Additionally, the expansion and 
intensification of irrigated agriculture leads to negative environmental impacts, which become 
increasingly significant, yet also remain neglected (Oskam et al., 2004; OECD, 2008). The 
neglect of the environmental dimension under the “economic growth” discourse is indicated  
by the low degree of alignment among the relevant policy sectors (water, agriculture, land use 
and environment) of irrigated agriculture (Özerol et al., 2012). 
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9.4 Case Study: Harran Plain 

9.4.1 Data Collection and Analysis Methods 

To empirically analyse the farmers’ decisions, an in-depth case study was conducted. Major 
data sources included semi-structured interviews, informal conversations and direct 
observations. Additionally, publicly available official reports and the scholarly literature were 
examined. The unit of analysis was the farm household, rather than the individual farmers, 
since the household is both the principle social unit of farming (Bernstein, 2010) and an 
appropriate unit of analysis for farmer decision-making (McGregor et al., 2001). 

For on-site data collection, the first author conducted seven site visits to Şanlıurfa, the  
province where Harran Plain is located, between December 2009 and December 2011. The 
managers of 7 water user organisations (out of the 27 in the same province) were contacted to 
reach farmers from all parts of the plain. A sample of 31 villages in various parts of the plain 
were selected, and from each village two to four farmers with diverse attributes in terms of  
age, farm size and location, land ownership and crop selection, were interviewed. In total, 73 
farmers were interviewed either individually or in groups of up to four farmers. In Harran 
Plain, men are typically the household head. Therefore, the interviewed farmers were all men 
except one woman, who was the wife of a village head and attended a group interview with his 
husband. In addition to farmers, the opinions and knowledge of the chairpersons, managers  
and personnel of water user organisations were also elicited through interviews and informal 
conversations.  

Before the interviews, an interview guide with 45 open-ended questions about the concepts in 
the conceptual model was designed and translated into Turkish by the first author, who is a 
native Turkish speaker30. During the interviews, notes were taken by filling out the tables that 
were prepared for each interview to record the responses. After the interviews were   
completed, the interview notes were consolidated into a matrix with rows for the interviews, 
columns for the questions and entries for the answers. Data from the interviews with the staff 
of water user organisations, the informal conversations and the direct observations were also 
used for crosschecking the farmers’ answers and incorporating any additional information, if 
applicable. After organizing the collected data, the potential categories of answers were  
revised by rereading the responses to each question. The revised categories were used to code 
the answers. It was found that in some of their responses, farmers answered multiple  
questions. The data in the matrix was reorganised by moving the answers with dislocated codes 
to the relevant entry. The characteristics and decisions of farmers were analysed by    
reviewing and comparing all the answers to each question. As the final step of the analysis, 
findings were translated into English by the first author. The next section presented the 
findings from Harran Plain and, where relevant, refers to other relevant studies. 

                                                 
30  The communities in Harran Plain include Arabs and Kurds. All the respondents involved in this 

research, however, were fluent in Turkish. Therefore, the interviews were conducted in Turkish and 
no translations were made. 
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9.4.2 Irrigated Agriculture in Harran Plain 

Harran Plain is approximately 225,000 hectares (Isgin, 2006), has average annual rainfall of 
364 mm and evaporation of 1,884 mm (Kendirli et al., 2005). This vast semi-arid plain 
witnessed the rise and fall of many Mesopotamian civilisations that relied on irrigated 
agriculture for survival (Hillel, 2000). The abundant waters of the Euphrates and Tigris rivers 
and the fertile soils of Mesopotamia gave life to those civilisations. However, none of them 
could escape collapse due to the devastating consequences of their irrigation practices, 
particularly sedimentation and soil salinisation (Jacobsen and Adams, 1958; Postel, 1999). 
Despite the disasters experienced after ignoring the negative impacts of irrigated agriculture, 
the developments in the previous three decades indicate that the farmers and the soils of  
Harran Plain can take the same undesirable path once more.  

In 1978, extensive irrigation restarted in Harran Plain through groundwater extraction from 
wells (Aydemir et al., 2008). Since 1980s, investments have been made to introduce surface 
irrigation within the scope of the Southeastern Anatolia Project (Güneydoğu Anadolu Projesi, 
hereafter GAP), a multi-sectoral regional development programme implemented in the 
southeastern region of Turkey. The region covers 10 per cent of both the total area and 
population as well as the 20 per cent of the irrigable areas of Turkey. A significant portion of 
the Kurdish and Arabic communities in Turkey lives in this region, while Kurds are the 
majority ethnic group (Akşit and Akçay, 1997; Harris, 2006)31.  

In terms of socio-economic indicators such as income per capita, literacy and infant mortality, 
the southeastern region was considered as less ‘developed’ than the other regions (Ünver, 
1997). Therefore, closing the socio-economic development ‘gap’ with the other regions of 
Turkey was a major motivation behind GAP, which was designed to encourage large-scale 
intensive agriculture by state-driven technical change in multiple sectors (Morvaridi, 1990)32. 
Irrigated agriculture is a key investment sector for the state that to maintains the legacy of 
developmentalism in the GAP region. The ultimate goal is to construct infrastructure to  
irrigate 1,058,000 hectares of land (DSI, 2012), of which approximately 150,000 hectares is 
included in Harran Plain (Aküzüm et al., 1997). 

The water used for irrigation is supplied from the Atatürk Dam on the Euphrates River, the 
largest dam in Turkey. The construction of Atatürk Dam was completed in 1992 and irrigation 
with surface water began in 1995. The water is distributed through a large-scale network of 
irrigation canals. The majority of irrigation canals are open concrete canals, despite the high 
evaporation rates in the region. However, starting from 2000, subsurface piped systems, which 
decrease the construction costs and improve water use efficiency, were constructed by DSI.  

While the irrigation water and infrastructure remain state property, participatory irrigation 
management is implemented through the establishment of water user organisations that 

                                                 
31  Harran Plain’s ethnic composition does not represent the whole GAP region, since approximately 80 

per cent of villagers in Harran Plain are Arabic-speaking and 20 per cent are Kurdish-speaking 
(Harris, 2006). 

32  For the sake of focus, this paper does not elaborate on the relationship between the GAP programme 
and the Kurdish issue in southeastern Turkey. This relationship has been extensively analysed, 
among others, by Harris (2002, 2012). 



145 

represent the farmers. These organisations are responsible for the operation and maintenance  
of the irrigation canals, the distribution of water to farmers and the collection of irrigation fee 
from the farmers. 

Regarding on-farm irrigation, the most common methods are flooding and furrow, whereas  
few farmers installed drip and sprinkle systems after the Ministry of Agriculture has  
introduced in 2005 a subsidized credit for these water-saving irrigation methods.  

Before the spread of large-scale irrigation, the primary crops were wheat, lentils, and barley, 
and many farmers had supplemental or alternative sources of income such as herds of sheep 
and goats (Harris, 2008). Cotton was hardly cultivated before the large-scale irrigation was 
introduced (Ünver, 1997). However, it became the dominant crop, followed by wheat and 
maize, although the planners of GAP have foreseen its share in regional agricultural  
production as 25 per cent (DPT, 1989). 

Transition from small-scale and rain-fed agriculture to large-scale irrigated agriculture led to 
both positive and negative impacts on Harran Plain. At the regional level, income levels 
increased and social conditions improved (Ünver, 1997; Miyata and Fujii, 2007). A major 
social change, which is partly attributed to GAP and to the participatory irrigation 
management, is the gradual dissolution of tribalism and landlordism, both of which entailed a 
hierarchical and unequal social structure and prevailed in the region for centuries. The 
increasing number of middle-size farmers and the decreasing number of landless farmers 
indicate this social change (Akşit and Akçay, 1997; Miyata and Fujii, 2007). However, social 
differentiation in terms of gender, landlessness and ethnicity has also increased after switching 
to large-scale irrigation (Harris, 2006, 2008).  

Despite its promises for the farmers’ involvement in decision-making processes, the 
contribution of large-scale irrigation and water user organisations to “democratisation” is still 
questioned, for instance, due to a lack of involvement by disadvantaged groups such as   
women and smallholder farmers (Harris, 2005; Kadirbeyoğlu, 2008). The effective   
functioning of water user organisations is also hampered by the multiplicity of meanings 
attributed to “public participation” and from the lack of earlier experience in participatory 
management mechanisms (Özerol et al., 2013).  

As a result of expanded and intensified irrigated agriculture, negative impacts on water and  
soil are also experienced. The major problems are waterlogging and soil salinisation (Kendirli 
et al., 2005; Aydemir et al., 2008; Bahçeci and Nacar, 2009; GAP-RDA, 2010b), whereas 
groundwater pollution has recently been observed (Yeşilnacar and Güllüoğlu, 2008). Although 
waterlogging and soil salinity existed in the central and southern parts even before intensive 
irrigated agriculture, they increased dramatically and rapidly after the irrigated agriculture 
started in 1995 (Kendirli et al., 2005). Currently the waterlogging affects 50,000 hectares of 
irrigated land, whereas the soil salinity threats the fertility of approximately 18,000 hectares 
(GAP-RDA, 2010b). A recent analysis of the relationship between these environmental 
impacts and the multi-level institutions of participatory irrigation management demonstrates 
that most of the farmers have little opportunity to change the higher-level rules of irrigation 
management that can be conducive to alleviating the impacts (Özerol, 2013). 
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9.4.3 Farmers’ Characteristics and Decisions 

This section presents an analysis of how farmers make their decisions under the agri-
environmental change by answering the three questions regarding farmers’ characteristics.  

9.4.3.1 What do the farmers want? 

To protect the land and to raise the children: Land protection is a common goal for many 
farmers, as they inherit the land from their ancestors and therefore they want to protect and 
leave it to their children: “The most important thing for me is to protect my fields. My children 
and grandchildren will live here, too. We want to have high yields without damaging the 
fields.”; “My goal is to get the best harvest from my field… to adapt to modern agriculture…  
to protect my land.” The households are typically large, sometimes including more than ten 
children. Most of the farmers, in particular the smallholders and landless farmers, want their 
children to be independent and to have a decent job in the city. Since they think this is possible 
through education, their primary concern is the education of their children. A farmer, who 
shares 50 hectares with nine brothers, says “I am just a caretaker of the soil. My children are 
more important than anything else is. If only they can get an education and stand on their own 
feet... Farming is not a settled system. How far can it go?”  

To earn more income: In addition to the long-term objectives about land protection and 
children’s education, farmers have another common, yet short-term goal: earning more  
income. Crop production is the only income source of almost all the farmers, whereas few 
farmers have other income sources such as animal husbandry, rents from real estate,   
retirement pensions, and business in the town or city. To earn more income from crop 
production, farmers maximize their revenue and minimize their costs (Gomez-Limon et al., 
2004). The revenue from crop production depends on the type of the crops cultivated and the 
price of the crop. Regarding crop type, farmers are free to cultivate any crop they choose, 
except those with regional quotas, e.g., sugar beet, tobacco, opium, etc. As mentioned above, 
cotton, maize and wheat dominate the crop pattern of the plain. The crop-based agricultural 
supports, which directly increase the farmers’ income, influence the crop pattern. Farmers 
receive the deficiency payments for maize, wheat and cotton, and the area-based supports for 
inputs such as fertiliser and fuel. As explained by a farmer, the deficiency payments for cotton, 
which can be sufficient to pay the costs of major inputs, makes cotton the dominant crop in the 
plain: “We wouldn’t cultivate cotton if there was no [agricultural] support. The [agricultural] 
supports cover the costs of fertilisers, pesticides, fuel, seeds and the irrigation fee. In the past, 
we used to have nothing left after paying for the inputs.” 

Through their crop choice, farmers also align with free-market conditions, as the crop prices in 
a given year affect the farmers’ crop choice for next year. Since they cannot influence prices, 
farmers’ maximize their revenue They do this by cultivating the crop(s) that are eligible for   
the deficiency payment in the current year and had a high price in the previous year and 
applying for all the available agricultural supports. A farmer explains his crop-choice  
rationale, which many others agree: “We calculate and choose whichever brings more money. 
This year [the price of] cotton has risen. We will cultivate cotton next year”. Several farmers 
also mentioned the Pakistan flood in the summer of 2010 and hoped to have higher revenues 
from their cotton harvest as they expected an increase in cotton prices due to the shrinkage in 
global supply. 
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Besides responding to crop prices, farmers align with free-market conditions also by managing 
the marketing risk. When deciding on which crop to grow, most of the farmers avoid the risk  
of not being able to sell the harvest. Almost all the farmers cultivate crops that they can sell in 
Şanlıurfa. They tend to choose seasonal and annual crops (such as cotton, cereals and maize) 
over perennial crops (such as fruit trees), since the former brings income within a year, 
whereas investing in the latter may mean waiting for 4-5 years before the first harvest. A small 
minority of farmers grow orchards or practise arboriculture. These agricultural practices also 
imply higher risks in terms of both marketing and climate conditions. Therefore, it is usually 
the landowner farmers that make such investments and demonstrate risk-accepting behaviour 
in their crop selection. Land ownership status also affects the farmers’ choice between 
perennial and non-perennial crops (Fraser, 2004). It is impossible, in particular for the 
smallholder and landless farmers, to switch to perennial crops, which bring higher incomes 
compared to many seasonal and annual crops. 

9.4.3.2 What do the farmers see? 

Quantitative indicators vs. qualitative judgments: Farmers in Harran Plain have qualitative 
judgments that can be as valuable as the quantitative monitoring by governmental agencies. 
However, they are not informed about the monitoring results. A farmer explains the situation: 
“The watertable is higher compared to before. In the old artesian wells, the level is six meters. 
DSI measures [the watertable level]. It is said that DSI does it. They come unannounced and 
control the levels and the salinity.” Since the amount of water used by each farmer is neither 
metered nor used to calculate the irrigation fees, the farmers have no incentive to monitor how 
much water they use (Özerol, 2005). However, the farmers keep track of how many times they 
irrigate the crops each year. For instance, regarding cotton, some farmers state that they used  
to irrigate 10-12 times before, whereas they have irrigated fewer times over the recent years. 
These farmers attribute the decrease in their frequency of irrigation to the fact they became 
aware of the adverse effects of excess water use by observing the waterlogging and soil  
salinity problems in their own field and/or in the fields of other farmers. Similarly, the farmers 
observe the change in groundwater. Some farmers state that the groundwater became bitter 
after they started to use surface water for irrigation and they attribute the change in the taste to 
the pollution of water due to salt intrusion. They also experience lower yields, which they 
attribute to the rise of the watertable and/or salinisation. Furthermore, some farmers in the 
downstream area of the plain extract water from the discharge canal and they know that it does 
not have the same quality as the water from the irrigation canal: “We didn’t see anyone taking 
[water] samples for analysis. Weeds and pests increased. We struggle with them from sowing 
to harvesting. When we used to irrigate with groundwater from the well, there were no weeds 
or pests.”  

“Knowing” the problems vs. “owning” them: A recent survey among the cotton producers in 
Harran Plain revealed that education and training influence the awareness about the 
relationship between water use and salinity, and the degree of awareness influences the 
capacity to engage in collective action to address the salinity problem (Adaman and Özertan, 
2007). Another study demonstrates that farmers and state agents agree on the existence of 
negative environmental impacts, whereas the opinions about the causes diverge; state agents 
and large landowners attribute the impacts to farmers’ illiteracy and lack of training, whereas 
other farmers associate the impacts with incomplete on-farm development and drainage 
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services (Harris, 2009). The interviews revealed that almost all the farmers know that the 
waterlogging and salinity problems are partly a result of excessive water use and that water 
saving methods such as drip and sprinkle irrigation can help reduce the impacts. However,  
they also know that these methods cannot be used with the existing open canals, since pressure 
is needed to pump the water and that requires additional investment to extract water from the 
canal and to transfer it to the pipes. On the other hand, they do not associate these problems 
with their crop choices, although especially cotton is a highly water-intensive crop, whereas 
choosing other crops with lower water requirements could save water. Furthermore, they see 
the irrigation water as an abundant source and have no concern about water scarcity. The 
provision of water without monitoring water use at the plot and farm levels, and the accrual of 
irrigation fees based on crop type and irrigated area influence farmers’ water use too (Özerol, 
2013). Thus, even if they are aware of the problems, the farmers have no institutional or 
economic incentive to change their water use behaviour towards saving water. 

Farmers’ disassociation from water scarcity also relates to their lack of ownership about water, 
which is the “property” of the state, as are all natural resources of Turkey. When asked who  
the owner of irrigation water is, 73 per cent of the farmers say that it belongs to the state or 
DSI, whereas 10 per cent of them see Allah as the owner of water, a result of their religious 
belief that water is Allah’s blessing. The remaining 17 per cent mention the farmers or the 
water user organisations as the owner of water or irrigation infrastructure. In an earlier study 
before the expansion of large-scale irrigation, Akşit and Akçay (1997) reached strikingly 
different results about the farmers’ feeling of ownership about water. According to their 
results, 66 per cent of the famers state that water should be owned by Allah; 28 per cent say 
“by the state”; and the remaining 7 per cent see the users or the society as the owner of water. 
Though the samples included in two studies are different, a shift after the introduction of  
large-scale irrigation can be observed towards seeing the state or DSI as the owner of water, 
although the farmers still do not see themselves as the owner.  

Despite their awareness about the water and soil problems, farmers are not the owner ‒ or 
“solver” ‒ of those problems, either. To solve the waterlogging and soil salinity problems, the 
Ministry of Agriculture has planned and funded a subsurface drainage project, which is being 
implemented by the Directorate General of Agrarian Reform since 2009. Bahçeci and Nacar 
(2009) report that the project proved successful in test areas. However, the farmers are not 
involved in the project.  

Technical knowledge: Cotton is the mostly-preferred crop by the farmers in Harran Plain. One 
of the reasons for choosing this crop is farmers’ previous technical knowledge to cultivate it. 
Some farmers, especially the smallholders and the landless, have experience in other regions  
of Turkey, such as Çukurova, which is another vast plain irrigated since the 1960s where 
cotton is the major crop. Akşit and Akçay (1997) report that 45 per cent of the farmers in the 
GAP region gained knowledge in Çukurova while working there as labourers and apply that 
knowledge to grow cotton in the GAP region. Farmers can apply the knowledge they acquired 
in other regions. However, the soil characteristics and the climate conditions are significantly 
different in Harran Plain, making the soil more prone to waterlogging and salinisation. Under 
the threat of soil salinity, the training and extension services to inform farmers are crucial in 
modifying the crop choices and cropping intensities (Kijne et al., 1988; Adaman and Özertan, 
2007). Some farmers indeed acknowledge the need for training and extension services about 
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growing alternative crops: “If the officials from the Ministry of Agriculture come to our village 
and install demonstration fields and show us how to grow other crops, we can believe that it is 
possible to grow those plants here.” 

The introduction of large-scale irrigation in the GAP region brought about improved exchange 
of technical knowledge among the farmers (Miyata and Fujii, 2007). These exchanges occur in 
Harran Plain in several forms. For instance, farmers ask each other’s opinion regarding 
cultivation techniques, irrigation methods, and the application of agrochemicals. They also ask 
the suppliers of agrochemicals how and when to use the fertilisers and pesticides. However, 
they do not trust the suppliers about the use of pesticides, because they claim that the vendors 
only think about selling more of their product, not about the impacts on the crop or the 
environment. Many farmers claim that the Ministry of Agriculture does not help the farmers to 
combat crop diseases and pests. Some argue that the officials from the ministry visit the fields 
only when the farmers call them, and the farmers cannot trust the advice of officials who never 
see the fields. 

9.4.3.3 What do the farmers have? 

Land: In the GAP region, land is unequally distributed; approximately 40 per cent of farmers 
are landless and the 66 per cent of them own fewer than ten hectares (GAP-RDA, 1999). 
Within the scope of the agrarian reform, which is being implemented by the Directorate 
General of Agrarian Reform, state-owned land is sold to landless and smallholder farmers for   
a nominal price and on a long-term repayment scheme. Some farmers, especially those in the 
southern part of the plain, purchase land through the agrarian reform scheme. However, the 
size of the land they can acquire is limited to five hectares per family, which is insufficient 
even for subsistence farming levels. 

After irrigated agriculture expanded, sharecropping and land renting arrangements developed 
in the GAP region (Akşit and Akçay, 1997). The landless and smallholder farmers, who need 
additional land to have sufficient income, usually rent lend from landlords. Thus, they are the 
‘tenant farmers’. Sharecropping is a viable option for landless farmers as they can get 30-40 
per cent of the income from the land that they work on. Another common option is to work as  
a seasonal worker in the southeastern and/or other regions. Neither the sharecroppers nor the 
seasonal workers have a say on the selection of crop type, whereas the tenant farmers can 
choose between seasonal and annual crops. Regarding the decision about on-farm irrigation 
method, only the landowner can choose to shift to drip or sprinkle irrigation, since it implies a 
long-term investment.  

As the size of the owned land increases, farmers enjoy the benefits of ‘economies of size’, that 
is, in comparison with smallholders, the landlords receive higher incomes and incur lower cost 
per hectare, in particular for machinery and labour (Thompson et al., 2007:33). These 
economies of size are also valid in Harran Plain. Large landowners can cultivate both  
perennial and annual crops or they can do rotational cropping by cultivating multiple crops in 
several plots and rotating the crop type in successive years. In this way, they create a        
‘multi-crop basket’ and lower the risk of loss in a given year. On the other hand, it is usually 
impossible for smallholders to do crop rotation. If the price of a crop is low in a given year,   
the risk of incurring loss is higher for the farmer who cultivates that single crop than the  
farmer who cultivates multiple crops. Consequently, crop rotation in the plain is limited to 
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rotating between cotton and wheat, and sometimes including maize as a second crop after 
wheat.  

Financial assets: Farmers can have financial assets in terms of working capital, credit, social 
insurance as well as the agricultural machinery and equipment that they own. In Harran Plain, 
there is a direct relationship between the farmers’ financial assets and their level of land 
ownership, which differentiates the farmers in terms of the adoption of capitalist farming.  
None of the landlords suffers poor financial conditions or lack the machinery and equipment 
they need. Many landlords have supplementary income sources such as livestock farming, rent 
income from real estate, other businesses in town or city, and retirement pensions. Conversely, 
farming is the only income source of many smallholder and landless farmers and they have 
difficulty in financing and usually have debts. A smallholder farmer summarizes how he 
manages the cash flow: “What comes from the [agricultural] supports goes to the debts.”  

The Ministry of Agriculture subsidizes credits for drip and sprinkle irrigation systems. 
However, few farmers apply for the credit to install these systems. Incentives are necessary to 
convince especially the poor farmers to invest in such water-saving technologies, since they  
are risk-averse and not willing to invest if the payback period is longer than a year (Postel, 
1999). In Harran Plain case, the tenants are not willing to invest in drip and sprinkle irrigation, 
because they neither own the land nor expect that the investment will pay off during the 
tenancy period. The tenants are also financially disadvantaged since renting land implies 
additional costs, and smaller or even no agricultural support from the Ministry of Agriculture. 
The landowner might choose to get the supports by not making an official lease contract, since 
the tenant is eligible for the supports only if the landowner and the tenant make a lease 
contract. 

Farmers can apply for the ordinary agricultural credits or the subsidized credits for drip and 
sprinkle irrigation systems, organic agriculture, good agricultural practices, and agricultural 
machinery and equipment. For both types, the conditions to obtain the credit from the banks 
are challenging, in particular for smallholders and landless farmers. The banks in Şanlıurfa 
require at least five hectares of land and other real estate as collateral. As a result, the landless 
and smallholder farmers have very limited access to credit since they rarely own sufficient 
assets to use as collateral. Usurers cover the working capital deficit by lending many with a 
higher interest rate than the banks.  

Power and network: The power that the farmers attribute to themselves and the power that 
they attribute to other farmers or actors are the two aspects of power. These aspects are mainly 
manifested in the power asymmetry among the farmers in terms of both access to resources 
(water, money, information and public services) as well as the size and diversity of their social 
network.  

The social structure in the GAP region has been shifting from a tribal hierarchy to peer 
relationships (Miyata and Fujii, 2007). Most of the landless and smallholder farmers can access 
the offices of DSI, the Ministry of Agriculture, and other governmental organisations,   
whereas the landlords, who are in some cases the ağas (the leaders of local tribes), have easier 
access to resources. A landless farmer states: “The poor cannot get any credit; but the mafia 
and those who have an uncle… We have soil problems, mostly salinisation. No measures are 
taken. It gets worse. There should be drainage. They did it on the other side [of the canal]. The 
irrigation association (water user organisation) has the machinery, but when we want it,     
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they don’t bring it until we get sick and tired.” Similarly, a smallholder farmer, who purchased 
land with the agrarian reform in the south (downstream) part of the plain, adds: “Water is not 
sufficient. We withdraw water from the discharge [canal]. Even if it is sufficient there are 
many ağas.” 

The size and diversity of their network is a manifestation of social power, and farmers differ in 
terms of this aspect too. The network of landlords extends to all levels of decision-making, 
whereas the smallholder and landless farmers have difficulty in reaching the higher levels. A 
landless farmer complains: “The government says they opened the doors, but they have a 
hundred excuses.”  

9.4.4 Farmers’ Differentiation 

Farmers of Harran Plain constitute a heterogeneous group in terms of their characteristics as 
well as their alignment with environmental and agrarian change. However, the degree of 
differentiation among the farmers is not the same for all three characteristics.  

In terms of what they want to achieve through farming, the farmers have similar features, with 
slight differentiation as to how they assess the opportunities and risks. They have common 
short- and long-term goals about farming such as earning more income, protecting their land 
and raising their children. Few farmers think that they have the enabling conditions to achieve 
their goals, whereas others complain about social conditions, such as the lack of attention from 
the governmental organisations and the unfair situation that some farmers can get ‘whatever’ 
they want, whereas others cannot. Many smallholder and landless farmers do not see a better 
future in farming and prepare the next generations to shift from rural to urban life. According 
to their motivations for crop choice, the farmers are slightly differentiated. For almost all the 
farmers, the objective of earning more income leads to the selection of crops with a high price 
in the (global) markets. Regarding their risk attitude in crop choice, most of them are risk 
averse by sticking to the easily marketable and state-supported crops, whereas a few farmers 
accept the risks, for instance by grow fruit trees or practicing arboriculture.  

Farmers also have similar features in terms of what they see regarding the environmental 
change associated with irrigated agriculture. Almost all of them have qualitative judgments 
about the trend of the waterlogging and salinity problems in the plain. These judgments can be 
taken into account, when the indicators about water and soil are developed, so that the 
indicators can reflect farmers’ perspectives and create opportunities for learning through the 
communication of monitoring and evaluation results (Pannel and Glenn; 2000). However, the 
local arrangements such as the lack of water-use monitoring at the farm and plot levels and the 
accrual of irrigation fees based on crop type and irrigated area (rather than water quantity), 
influence farmers’ perception regarding water scarcity. Given the transboundary nature of the 
Euphrates River and the ongoing irrigation projects in other parts of the GAP region, it is  
likely that less water will be available in the long term. However, the farmers do not have an 
idea as to how the water availability will change in the future. Their perception about water 
scarcity should be understood for effective water demand management, since managing 
demand is crucial for coping with both present and expected water scarcity (Postel, 1992; 
Turton, 1999). Although they are aware of the water and soil problems, the farmers 
demonstrate little ownership regarding the solution process, and often expect the solutions 
from the state. When asked the questions “Who is capable of solving your problems about 
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farming?” and “Who is responsible to sustain irrigated agriculture?”, most of the farmers 
mention the state and/or a specific governmental organisation such as the Ministry of 
Agriculture or DSI. This can be seen as a legacy of state-driven development in the region, 
which excludes the farmers from the planning and decision-making processes (Harris, 2009). 
For instance, the farmers are detached from the decision-making processes and financial 
burden of the ongoing subsurface drainage project. Ritzema et al. (2008) argue that subsurface 
drainage is a collective activity requiring farmers’ participation and organisation. They report 
that in the Indian case, the same problems are observed on larger areas and the famers have to 
pay the full cost if they want to implement subsurface drainage. This would also be the case in 
Harran Plain if the Directorate General of Agrarian Reform had not taken over the project. 
However, in the current setting, farmers are not involved in the planning and implementation  
of on-farm development and drainage projects. As a result, although they are aware of the  
need for adequate on-farm drainage, they expect the solutions from the state, in particular the 
Ministry of Agriculture, which has always been protectionist towards the farmers, and DSI, 
which holds the property rights of irrigation infrastructure.  

Despite the comparably homogeneous characterisation in terms of what they want and see, the 
farmers are significantly differentiated as to what they have. Clear divisions can be identified 
in terms of financial assets, power attribution and network range. Farmers with a diverse set of 
financial assets and supplementary income sources often have no debts and maintain a good 
financial status, and therefore more likely to decide to invest in water-saving methods or 
perennial crops, or to grow salt-resistant or salt-tolerant crops. Such decisions imply better 
alignment to agri-environmental change than the farmers that lack diverse financial assets 
and/or supplementary income sources. Similar differentiation mechanisms regarding power 
attribution and network range are revealed. These two aspects differentiate the farmers in 
accessing to resources such as water, money, information and public services as well as to the 
actors at the upper levels of decision-making, such as granting agricultural supports and 
credits. Particularly, the landlords are differentiated from the other farmers who see the 
landlords as capable of solving their problems themselves or getting support from the actors at 
higher levels of decision-making. 

Although there is a difference between the landlords and other farmers, caution is needed  
when using the ‘land size’ as an indicator of further differentiation. As Bernstein (2010:34) 
suggests, ‘landless labour’, ‘tenant farmers’ and ‘small peasants’ are fluid and ambiguous 
categories, since people can quickly switch between being a labourer and a tenant, or belong   
to two categories at the same time, for instance by owning a small land and cultivating others’ 
land by renting. In Harran Plain, smallholders often cultivate leased land, which is sometimes 
larger than their own land. Furthermore, many sharecroppers and tenant farmers do not own 
any land, yet cultivate varying sizes of land every year. Thus, the size of ‘owned’ land is 
sometimes significantly different from the size of ‘cultivated’ land. Regarding financial assets, 
access to credit and to information about credit options is important especially for smallholder 
farmers to prevent them losing the land, which is their only income source (Hedden- 
Dunkhorst, 2002). However, the landless and smallholder farmers have very limited access to               
credit due to difficulty of requirements such as collateral and tend to borrow money from 
usurers. Farmers’ indebtedness is increasing in other regions of Turkey (Keyder and Yenal, 
2011). It is more common in Harran Plain and can lead to chronic financial problems. It is not 
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straightforward to overcome these asymmetric power relations as long as some farmers benefit 
from them (Theesfeld, 2011). However, both the national policies and local arrangements 
neglect the power asymmetry that works against the disadvantaged farmers.  

The differentiation of farmers resonates in their decisions about crop type and on-farm 
irrigation method. The probability of choosing the market/supported crops is high for almost  
all the farmers. Few farmers with technical knowledge, financial assets and land can choose 
between the supported or marketable crops and the alternative crops. These farmers can 
allocate one or more plots to alternative crops or rotate between multiple crops. Most of the 
farmers, however, stick to market/supported crops, since some have no technical knowledge to 
cultivate other crops, whereas some others need better conditions to switch to alternative  
crops, such as marketing, training and extension. Regarding the decision about on-farm 
irrigation methods, switching to water-saving methods − drip or sprinkle irrigation − is also 
easier for the farmers that are able to allocate one or more plots to drip or sprinkle irrigation. 
However, it is out of question for most farmers to invest in drip or sprinkle irrigation due to  
the difficulty of making a long-term investment under insufficient working capital and  
difficult credit conditions. It should be noted that the economic incentive to switch to        
water-saving  methods is low for all the farmers, since the quantity of water used at the farm 
level is neither monitored nor incorporated into the irrigation fee. Considering the 
differentiation level  of farmers with respect to the indicators of characteristics and the 
alternative decisions, the  three-tier categorisation in Figure 9 is proposed. 

Figure 9 Categorisation of farmers according to their degree of alignment  

Degree of alignment 
with agrarian change 

High   Aligned 

Medium  Transient  

Low Unaligned   

 
Low Medium High 

Degree of alignment with environmental change 

 

This categorisation does not aim to infer a taxonomy that all farmers should fit, but rather a 
“relational typology” (Whatmore et al., 1987b). To this end, the focus is not on the easily 
observable forms or correlations between the characteristics, but on the farmers’ decision-
making processes that reflect the differentiation in terms of alignment to agri-environmental 
change. As the farmers’ degree of alignment with agrarian change increases (by being 
integrated into the capitalist system of agricultural production), the factors regarding “what the 
farmers have” become the key drivers of differentiation. This result is not surprising since the 
internal and external relations of agricultural production under the capitalist system form the 
basis for direct and indirect subsumption of farmers to capitalism (Whatmore et al., 1987a). 
The other two aspects (“what the farmers want” and “what the farmers see”) are also relevant 
for alignment with agrarian change. More importantly, they constitute the stepping-stones of 
farmers’ differentiation in aligning with environmental change, which happens in two ways. 
Firstly, the farmers adapt to negative environmental change by switching to alternative crops  
or to water-saving irrigation methods. Secondly, the farmers are involved in the mitigation 
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processes to prevent the further degradation of water and soil resources, such as the 
construction of subsurface drainage system.  

The categories should not be seen as mutually exclusive subgroups either. There are overlaps 
and exceptions in all categories, particularly in the category of transient farmers, who are  
likely to share certain characteristics of the other two categories, and can fall into one of the 
other categories in time. Nevertheless, an “aligned” subgroup, which has access to resources 
and information and is resilient to the negative environmental impacts, and an “unaligned” 
subgroup that is bound to the crop choices and irrigation methods that are less   
environmentally sustainable can be easily distinguished. The category of “transient farmers” 
deserves particular attention since the farmers in this category are likely to shift towards 
sustainable choices about crops and irrigation methods, once they have improved conditions. 
Accordingly, the three categories can be utilized as a comparative scheme of how various 
compositions of farmers’ characteristics lead to varying decisions about crop production and 
water and soil use, in particular the selection of the crop type and the on-farm irrigation 
method.  

9.5 Concluding Remarks 

In this chapter the relationship between the farmers’ decisions in irrigated agriculture and the 
associated agri-environmental change is analysed, and farmers’ differentiation in terms of their 
alignment with change is assessed. According to farmers’ degree of alignment, three  
categories are identified: unaligned, transient and aligned farmers. These categories are based 
on not only the readily observable features of farmers, but also the farmers’ relations with the 
governance system and the agroecosystem through their decisions about water and soil use   
and crop production. 

In his analysis of the Turkish agrarian structure between 1950 and 1980, Keyder (1983b) 
identifies three transformation paths: subsistence farming, subordinate commercialisation, and 
family farms. He also defines a fourth “transitional” path, namely, capitalist farming, which is 
specific to the eastern and southeastern Turkey due to the existence of landlords. Keyder 
(1983b) predicted that the capitalist farming in these regions would dissolve into family farms 
due to the mismanagement of farms and the fragmentation of land through inheritance, which 
would lead to selling and dispersion of the large-size land. Keyder’s prediction came partly 
true, since there are still landlords as well as landless farmers in the region, and many farmers 
became sharecroppers or seasonal workers (Akşit and Akçay, 1997). However, the empirical 
findings from Harran Plain demonstrates a transition to even more capitalist farming after the 
introduction of large-scale irrigation in the 1990s through state investment. Shifting to large-
scale irrigation brought about increased differentiation in terms of access to physical, financial 
and social resources. The aligned farmers benefit from large-scale irrigation and have the 
power and means to continue capitalist farming under agri-environmental change. However, 
the unaligned farmers both have limited benefits from agrarian change and are vulnerable to 
the long-term impacts of environmental change. Many farmers in this category also lack 
optimism about reaching their goals. Policy instruments such as the subsidized credits for drip 
and sprinkle irrigation, organic agriculture and good agricultural practices aim to alleviate the 
negative environmental impacts of irrigated agriculture. However, the unaligned farmers have 
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very limited alternatives regarding crop type and on-farm irrigation method. The simplistic 
policies that neglect farmers’ differentiation implicitly exclude the unaligned farmers from 
their target population. If their alignment with agri-environmental change cannot be improved, 
these unaligned farmers are likely to give up farming and shift to non-farming activities. 

The findings are relevant to improve the theoretical foundations of for a political ecology of 
irrigated agriculture. They pinpoint the differential influences of specific agrarian and 
environmental changes on the farmers’ characteristics and decisions. From the political 
economy perspective, it is concluded that the farmers are socially differentiated in terms of the 
distribution of the costs and benefits of agrarian change. The analysis also reveals how the 
farmers are differentiated in terms the influence of environmental change on their decisions as 
well as their alignment with the changing environmental conditions. From a policy  
perspective, such a social-political analysis at the local level is valuable for the evaluation of 
national policies that often underestimate the differential implications of agri-environmental 
change by promoting the aggregate benefits at regional and national levels. 
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Chapter 10: Synthesis 
 

 

This thesis aims to improve the understanding on the role of ‘multiplicities’ in natural resource 
governance by bringing theoretical and empirical insights through analysing the governance of 
water and land resources in irrigated agriculture. For this purpose, the concept of ‘alignment’ is 
introduced and applied to address the challenge of analysing and dealing with the  
multiplicities associated with the complex nature of natural resource governance. Alignment is 
defined in this thesis as “the relative positioning of the multiplicities in governance in such a 
way that it is conducive to sustainable natural resource governance”. It is assumed that a high 
degree of alignment of multiplicities is conducive to natural resource sustainability. This 
implies that if the multiplicities in a governance system are highly-aligned, they support the 
decision-making processes that lead to natural resource sustainability since the relative 
positions of their attributes do not hinder the functioning of the governance system, but rather 
facilitate sustainable functioning. To examine the role of multiplicities, an analytical 
framework is developed by drawing on the relevant scholarly literature in policy studies and 
political ecology. The analytical framework includes four elements, namely structural 
multiplicities, contextual factors, actor characteristics and the processes of policy-making and 
resource use. 

The following four sections synthesise the main findings and conclusions of the thesis based  
on the application of the analytical framework with empirical data from Turkey and from the 
local case of Harran Plain. Section 10.1 provides the answers given to the overarching  
research question of the thesis by drawing conclusions from the empirical chapters. Section 
10.2 presents the empirical contributions and policy implications for Turkey and for Harran 
Plain. The contributions made to the applied theoretical frameworks are summarised in section 
10.3. Finally in section 10.4 closing remarks are made on an alignment perspective to the 
multiplicities in natural resource governance. 

10.1 Conclusions from the Empirical Chapters  

As stated in Chapter 1, the overarching research question of this thesis is:  

How does the degree of alignment of the multiplicities in governing the water and land 
resources in irrigated agriculture influence water and soil sustainability? 

“Water and soil sustainability” is the dependent variable in this question, whereas “the degree 
of alignment of the multiplicities” is the independent variable. The influence of the 
independent variable on the dependent variable is inferred through examining the relevant 
social, institutional and political processes and their outcomes, whereas ecological processes 
such as evapotranspiration and soil regeneration are excluded from the scope of analysis.  

In line with objectives of the thesis, answering the research question implies that  1) the degree 
of alignment within the multiplicities is assessed, 2) the implications of the degree of  
alignment on the sustainable governance of water and land resources are identified, and  3) the 
obstacles and opportunities to improve the degree of alignment which can be conducive to 
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sustainable water and land governance are discerned. The five empirical chapters follow these 
steps through focusing on a specific type of multiplicity: Chapters 5, 6 and 7 respectively 
address the structural multiplicities of policy sectors, scales and institutions, whereas chapters  
8 and 9 address the actor-based multiplicities from different perspectives.  

10.1.1 Chapter 5: Alignment of Multiple Policy Sectors  

Chapter 5 focuses on the multiplicity of policy sectors in governing natural resources. Three 
research questions are answered in this chapter that address the relationship between the 
multiplicity of policy sectors and the negative impact of irrigated agriculture on environmental 
sustainability:  

1) What are the criteria to analyse the wicked problems in environmental governance,   
with particular relevance to the social and political contexts of developing countries?  

2) Based on empirical findings about the environmental impact of irrigated agriculture,    
to what extent are the multiple policy sectors aligned among each other?  

3) What are the obstacles and opportunities to improving cross-sectoral alignment?  

The negative environmental impact of irrigated agriculture is conceptualised as a “wicked 
problem”, since it is cross-cutting across multiple policy sectors and levels, unstructured due  
to uncertainty and disagreement about its causes and solutions, and relentless with never-
ending issues at stake (Weber and Khademian, 2008). To assess this cross-cutting,  
unstructured      and relentless nature of the problem, the concept of cross-sectoral alignment is 
introduced    and applied by building on “integration”, which is promoted mainly in the 
scholarly literature on IWRM and EPI. Cross-sectoral alignment is defined as “the relative 
positioning of multiple policy sectors that is conducive to sustainable governance of natural 
resources”. The conduciveness of cross-sectoral alignment to sustainable natural resource 
indicates a slight normativity, implying that sustainable natural resource governance requires, 
among others, highly aligned policy sectors that have similar positions in terms of their 
governance sub-systems. This can be compared to the “coherence” criterion of regime 
integration (Bressers et al., 2004; Knoepfel and Nahrath, 2005), which argues that more 
coherent natural resource regimes that incorporate complexity through productive 
combinations of goals, information and power bring about more sustainable natural resource 
use (Bressers and Kuks, 2004; de Boer and Bressers, 2011). Cross-sectoral alignment, 
however, adopts a “light” approach to integration. This implies that cross-sectoral alignment 
reflects the governance challenges, which are often relevant for developing countries due to the 
social and political limitations or lack of fully-functioning democracies. Thus, compared to 
integration, cross-sectoral alignment indicates a lower ambition in terms what it aspires to 
integrate under the governance-related challenges in multiple policy sectors.  

Three criteria are proposed to assess cross-sectoral alignment by building on the five 
governance elements in the structural context of the CIT (Bressers and Kuks, 2003): actor 
representation, issue boundaries and working procedures. These criteria are empirically  
applied to analyse cross-sectoral alignment in the case of irrigated agriculture in Turkey. 
Findings reveal that the degree of alignment is low in most aspects of all three criteria,  
whereas obstacles and improvement opportunities are also discerned. A low degree of 
alignment is observed regarding the internalisation of environmental protection into the 
objectives and procedures of non-environmental sectors of water, energy, agriculture and rural 
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development. Regarding actor representation and working procedures, the role of WUOs can 
be particularly critical to improve alignment. The WUOs have the potential to be the key actor 
of irrigated agriculture since, like any other farmer organisation, they can contribute to the 
sustainable governance of natural resources (Baland and Platteau, 1996; Poteete et al., 2010). 
Measures can be taken towards empowering the WUOs, for instance, through giving them the 
responsibility and authority for water and soil conservation. Establishing close relationships 
among each other and with other stakeholders is another step that the WUOs can follow.  

Giving voice to less powerful actors, capability to substitute between environmental and non-
environmental priorities and coordination among the procedures of different levels and sectors 
constitutes the key challenges regarding the alignment of multiple sectors across the three 
criteria. These challenges are more relevant for developing countries like Turkey, where social 
and political constraints as well as the lack of institutional capacity and financial resources 
challenge the feasibility of integration across multiple policy sectors. Therefore within the 
political context of developing countries, aligning the actors, boundaries and procedures of 
multiple sectors can become a more rewarding task than forging all the elements of  
governance to be integrated at all costs.  

Despite the fact that the degree of cross-sectoral alignment does not have immediate influence 
on water and soil sustainability, its improvement can contribute to a governance structure that 
supports environmental sustainability. 

10.1.2 Chapter 6: Alignment of Multiple Scales  

Chapter 6 addresses the multiplicity of scales in natural resource governance. Focusing on the 
role of scales on the sustainable governance of water and land resources in irrigated 
agriculture, three research questions are answered in this chapter:  

1) How is the governance of water and land resources in irrigated agriculture 
characterised by multiple scales?  

2) What is the degree of scalar alignment among the scales of irrigated agriculture?  

3) What are the implications of the degree of scalar alignment on the sustainable 
governance of water and land resources in irrigated agriculture?  

To answer these questions, the concept of scalar alignment is introduced and applied. Scalar 
alignment is conceptualised based on ‘appropriate alignment’, i.e., the ways in which social 
and ecological hierarchies are aligned relative to one another (Cumming et al., 2006). More 
importantly, it draws on the analytical and critical perspectives to scale-related issues in  
natural resource governance. Scalar alignment is defined as “the interactions within and among 
spatial and temporal scales that are conducive to sustainable governance of natural 
resources”. Similar to cross-sectoral alignment, scalar alignment adopts a slightly-normative 
approach to the conduciveness of alignment to sustainable governance of natural resources. 
The degree of scalar alignment is assessed by drawing on the criterion of “internal coherence”, 
which implies the degree to which the multiple aspects of a given element in the governance 
system fit with one another, and the element as a whole fits with the other elements of 
governance (Bressers and Kuks, 2003). By applying internal coherence to the scales, two 
indicators are derived to assess scalar alignment. First indicator is the spatial alignment 
between the levels of jurisdictional scale, on which the governance system is organised, and  
the levels of agro-ecological scale, on which the agroecosystem of irrigated agriculture is 
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organised. Second indicator is the temporal alignment among the temporal levels at which the 
policy, resource use and ecological processes occur.  

Scalar alignment of irrigated agriculture in Turkey is assessed by examining the spatial and 
temporal alignment within and among the jurisdictional, agro-ecological and temporal scales of 
irrigated agriculture. Regarding spatial alignment, a low degree of alignment is observed 
between jurisdictional and agro-ecological scales. This is indicated by the design of policy 
instruments at the national level that do not correspond to the local conditions of water use, for 
instance in terms of irrigation infrastructure and water metering. Similarly, the implementation 
of national regulations on water and soil quality is hampered by the insufficient local capacity 
to monitor and detect the environmental impacts as well as the lack of a multi-level approach  
to monitoring and evaluation of policy impacts. Temporal alignment is also found to be low 
between the temporal levels of policy-making processes, farmers’ decision making processes 
and the occurrence of environmental impacts. The timeframes of alternative policies to 
alleviate the environmental impacts do not overlap with the temporal levels of farmers’ 
decisions, environmental impacts and policy actions. These findings indicate that the low 
degree of scalar alignment is associated with negative implications on the design, 
implementation and evaluation of policy instruments regarding irrigated agriculture as well as 
on the monitoring and detection of the impacts on water and land resources.  

Similar to cross-sectoral alignment, the influence of scalar alignment on water and soil 
sustainability is not immediate, but rather through influencing the governance structure. 
Therefore, increasing the scalar alignment in irrigated agriculture can contribute to sustainable 
governance of water and land resources by supporting the alleviation of the negative impact on 
these resources and the prevention of further degradation. 

10.1.3 Chapter 7: Alignment of Multiple Institutions  

Chapter 7 addresses the multiplicity of institutions. In contrast to Chapters 5 and 6, which 
address policy processes at the national level, this chapter focuses on the process of 
participatory irrigation management in Harran Plain. Three research questions are answered to 
reveal the relationship between the multiple institutions of farmers’ participation in irrigation 
management and the environmental impact of large-scale irrigation:  

1) How are the multiple institutions of farmers’ participation in irrigation management 
characterised on the multiple levels of the institutional scale?  

2) What is the degree of alignment between the multi-level institutions of farmers’ 
participation in irrigation management?  

3) What are the implications of the degree of institutional alignment on the environmental 
impact of large-scale irrigation? 

Institutional alignment is introduced by building on two related concepts: institutional scale 
and institutional fit. Institutional scale incorporates the hierarchy of multiple decision-making 
rules, whereas institutional fit refers to the alignment of institutions with the physical entities  
of social-ecological systems. Following from the main argument of institutional fit, which is   
‘if the degree of institutional fit is low, sustainability problems are experienced at the system 
level’ (Ostrom, 1990; Young, 2002), it can be expected that a low degree of institutional 
alignment indicates a lower likelihood of natural resource sustainability. To assess   
institutional alignment in farmers’ participation, the interactions among the three-level rules  
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are examined. These are the zero-order rules that regulate who is permitted to use water, how 
much, when and with which irrigation methods, the first-order rules that describe the scope 
(‘by whom’) and mechanisms (‘how’) of participation in the definition and revision of zero-
order rules and the second-order rules that define how and by whom the first-order rules are to 
be changed. 

With empirical data on excessive water use, a collective action problem threatening 
environmental sustainability in Harran Plain, the farmers’ irrigation practices and the 
participatory irrigation management processes are analysed. Four different narratives  
regarding the actions of farmers and irrigation associations are argued to be the major causes of 
excessive water use. These narratives are critically examined to assess the degree of 
institutional alignment. The degree of alignment between the institutions of participatory 
irrigation management is found to be low and this is considered as a factor leading to  
excessive water use. Four key issues are identified as the lack of water rights at plot and  
district levels; the exclusion of farmers from the planning of irrigation seasons; the inefficient 
monitoring of irrigation frequencies and fee collections; and the lack of mechanisms to  
monitor the operations of irrigation associations. The major implication of the low degree of 
institutional alignment is that it constitutes an obstacle against taking actions to relieve the 
excessive water use problem and thereby to alleviate the resulting threat of large-scale 
irrigation on environmental sustainability. 

10.1.4 Chapter 8: Contested Nature of Public Participation  

Similar to Chapter 7, Chapter 8 elaborates on participation, yet it focuses on the contested 
nature of the concept of public participation. This contested nature is associated with an actor-
based multiplicity, since different actors attribute attributed multiple, and often divergent or 
competing, meanings and uses to public participation. Two research questions are answered to 
analyse this multiplicity:  

1) Why does the concept of public participation become contested in water management?  

2) What are the implications of the contested nature of public participation in water 
management on the effectiveness of its transfer to non-participatory settings? 

The contested nature of public participation can be better understood by examining the 
discursive positions of the actors of water management. Such discursive positions are 
manifestations of the actor-based multiplicity based on the differences between the 
characteristics of multiple actors. Three questions are formulated that can reveal the discursive 
positions of different actors on public participation: “Who is ‘the public’?”, “What is ‘the 
participation’?” and “Why was public participation introduced?”  

To study and reveal the discursive positions in empirical settings, three local cases of water 
management in Turkey are studied, namely two cases from irrigation management in the 
Konya Closed Basin and Harran Plain and a case from hydropower planning in the Black Sea 
Region. Findings indicate that public participation becomes contested since the actors with 
divergent characteristics attribute different definitions and uses to the concept. Combined with 
the influence of contextual factors, these divergent characteristics lead to several implications 
on the transfer of public participation to non-participatory settings, which are characterised by 
top-down and hierarchical policy-making processes. The immaturity regarding the adoption of 
participatory mechanisms in the broader arenas of environmental decision-making are also 
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reflected in the water sector. At the case-specific level, the low degree of individual and 
institutional capacity to engage proactively in the decision-making processes constitutes an 
obstacle in clarifying and expanding the boundaries of public participation. Despite the 
possibility of involving a broader scope of participants in multiple phases of decision-making 
processes, the more powerful actors continue to shape the dominant definition of public 
participation. Therefore, introducing participatory mechanisms that have been developed by 
external actors remains insufficient for overcoming the obstacles posed by non-participatory 
setting such as the power asymmetries and hierarchical structures at the local level. 

10.1.5 Chapter 9: Alignment of Farmers with Agri-Environmental Change 

Chapter 9 is about farmers, who are both the target groups of agricultural policies and the  
users of water and soil resources, and their decisions on using water and soil resources in 
irrigated agriculture. The chapter examines the alignment of farmers with the agri-
environmental change that is driven by the liberalization, expansion and intensification of 
agriculture and answers two research questions:  

1) What is the relationship between the farmers’ decisions in irrigated agriculture and the 
agri-environmental change associated with irrigated agriculture?  

2) How are the farmers differentiated in terms of their alignment with the                      
agri-environmental change associated with irrigated agriculture? 

These two questions respectively have a theoretical and an empirical focus. To answer the first 
question, a conceptual model of farmers’ decisions is developed by building on the scholarly 
literature on farmer-decision making, agrarian political economy and political ecology. The 
corresponding elements of the model conceptualize the role of farmers’ multiple 
characteristics, agrarian change and environmental change, respectively. To answer the second 
question, the conceptual model is applied to the case of Harran Plain using empirical data on 
farmers’ decision-making processes. Differential implications of farmers’ alignment with agri-
environmental change are assessed. Farmers’ alignment with agri-environmental change is 
defined as the adjustment of farmers’ decision-making processes according to the changes in 
agricultural and ecological processes. 

Findings from Harran Plain reveal that farmers do not constitute a homogeneous group, but   
are instead differentiated in terms of their degree of alignment with agri-environmental change. 
This differentiation is explained by both the apparent characteristics as well as the less 
observable features such as the relations with the governance systems and the agroecosystem, 
and is reflected in the farmers’ decisions about water and soil use and crop production. These 
findings are also relevant to improve the theoretical foundations of the political ecology of 
irrigated agriculture. They pinpoint the differential influences of agri-environmental change on 
farmers’ characteristics and decisions. From the political economy perspective to agrarian 
change, it is concluded that farmers are socially differentiated in terms of the distribution of  
the costs and benefits of agrarian change that are associated with irrigated agriculture. The 
analysis also reveals how the farmers are differentiated in terms the influence of  
environmental change on their decisions as well as their alignment with the changing 
environmental conditions. From a policy perspective, such a social-political analysis at the 
local level is valuable for the evaluation of national policies that often underestimate the 
differential implications of agri-environmental change by promoting the aggregate benefits at 
regional and national levels. 
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10.2 Empirical Contributions and Policy Implications  

The empirical findings of the thesis can be useful to improve the policy and practice of 
irrigated agriculture in Turkey, and particularly in Harran Plain, towards sustainable 
governance of water and land resources in irrigated agriculture.  

At the national level, the multi-sectoral picture of irrigated agriculture is dominated by the 
water sector. The persistent ‘hydraulic mission’ influences the design of water policies and 
promotes a supply-based management approach that implies developing all water resources   
for economic utilisation, with limited attention to social and environmental impacts. While the 
financial incentives of national agricultural policies continue to protect the farmers, the       
neo-liberal discourse at the international level on the ‘retreat of government’ is influential in all 
the policy sectors. International actors that transfer policies and programmes across different 
localities also influence the national policies. On the one hand, the World Bank promoted the 
irrigation management transfer and participatory irrigation management, as it similarly did in 
many countries. On the other hand, the European Union’s environmental legislation influences 
the revision process of environmental regulations on water and soil protection and the  
adoption of principles towards applying the Water Framework Directive. The implementation 
of these externally driven policy changes, however, requires improvements in the national 
governance system, too. Particular areas of improvement are identified as enabling the 
representation of actors from multiple sectors, improving the institutional capacity at the local 
level, incorporating environmental priorities into social and economic sectors and coordinating 
the efforts towards monitoring and evaluating the impacts on natural resources.  

Regarding the local case of Harran Plain, major empirical findings indicate the importance of 
taking the local realities into consideration. As in many cases of state-driven development,  
top-down policies and programmes aim to create a social and institutional change towards an 
agriculture-based development trajectory in Harran Plain. However, social and ecological 
conditions at the local level are the ultimate determinants of the practices of irrigated 
agriculture and the resulting impacts on the environment. Regarding the social conditions, the 
legacy of tribalism and landlordism, which entails a hierarchical social structure and 
asymmetric power relations among the farmers, leads to the differentiation of farmers and 
obstructs the effective implementation of participatory irrigation management through 
nepotism and elite capture. Such local realities need to be better understood while designing 
and introducing participatory mechanisms and institutions. Being a major institutional change 
in the region, the effective implementation of participatory irrigation management in Harran 
Plain is of crucial importance to enable the involvement of all types of farmers in the decision-
making processes. The complex governance structure that the large-scale irrigation entails 
requires a careful consideration of social, institutional and ecological conditions. In order to 
contribute to the sustainability of large-scale irrigation, the effectiveness of these participatory 
mechanisms can be improved in several ways. Ensuring the involvement of disadvantaged 
farmers, primarily the landless and smallholder farmers, is of utmost importance, since the 
current representation mechanisms work in favour of powerful farmers and the local elite. 
Furthermore, since the managerial and financial performance of water user organisations is in 
question, the monitoring and evaluation by third-party (or independent) organisations can be 
useful to improve the negative perceptions of farmers and other actors on the functioning of 
water user organisations.  
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Ecological conditions are equally important local realities of irrigated agriculture in Harran 
Plain. The vulnerable agroecosystem, which is characterised by a semi-arid climate, low-slope 
topography and the lack of natural drainage, requires a “tailored” irrigation and drainage 
system. Previous policy decisions shapes the irrigated agriculture practices, since the   
outcomes of current policies are influenced by the long-term implications of previous 
decisions. Huge investments that were made to construct gravity-fed open canals obstruct the 
diffusion of pressurised irrigation methods that have the potential reduce water use and 
evaporation. It is an opportunity to have the common understanding that an environmental 
sustainability problem exists in the form of waterlogging and soil salinisation. However, the 
causes of this problem can be better understood and communicated, for instance by 
implementing an inclusive monitoring and evaluation system regarding the environmental 
impacts through the involvement of farmers, WUOs and other relevant local actors.  

Thus, the ultimate lesson that can be learnt from the case of Harran Plain is that irrigated 
agriculture is not a panacea for solving the social and economic problems of farmers, but 
instead an intervention that demands careful attention to understand and incorporate the social, 
political and ecological peculiarities on the ground. 

10.3 Theoretical Contributions  

The findings of this thesis further develop the CIT and the IAD, which are adopted as the main 
conceptual lenses of the thesis, and advance the theoretical foundation of the political ecology 
of irrigated agriculture. 

10.3.1 Contributions to the Contextual Interaction Theory 

The thesis makes four specific contributions to the CIT. Firstly, irrigated agriculture is a new 
empirical domain to which CIT is applied. Being a cross-sectoral policy intervention, it mainly 
covers the policy sectors of water, agriculture, environment and land use. Findings regarding 
these sectors enrich the range of domains (environmental protection, wetland restoration, river 
stream restoration, flood risk management, renewable energy, etc.) to which the CIT was 
previously applied. Secondly, the linkages among the five elements of the governance model 
(Bressers and Kuks, 2003) are further elaborated through introducing and applying the concept 
of cross-sectoral alignment, which is operationalised by three governance-related criteria that 
are based on the interactions of the multiple elements of the governance model. Thirdly, 
through introducing and applying the concept of scalar alignment, the theoretical basis of the 
‘levels and scales’ element of the governance model is further developed. Fourthly, the actor 
characteristics model is applied from a ‘differentiation’ perspective that assumes the 
heterogeneity of the target group. This implies that the sub-groups of the ‘aggregate’ target 
group are differentiated in terms of their characteristics that shape their decisions on resource 
use as well as their resulting responses to policy instruments.  

10.3.2 Contributions to the Institutional Analysis and Development Framework 

The contributions of the thesis to the IAD are twofold. Firstly, through the introduction and 
application of the institutional alignment concept, the three-level rule hierarchy proposed by 
Kiser and Ostrom (1982) is further developed and elaborated. By focusing on a case from 
large-scale irrigation, the three-level institutional scale is extended as an institutional scale of 
resource users’ participation and the concept of institutional alignment is operationalised and 
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applied based on this scale. Secondly, a critical perspective is incorporated into the  
institutional approach of IAD. This involved analysing the causes of excessive water use, a 
collective action problem, by paying specific attention to multiple narratives through the eyes 
of different actors. 

10.3.3 Contributions to the Political Ecology of Irrigated Agriculture 

By adopting the premises of political ecology in developing the analytical framework of the 
thesis, the critical perspective to natural resource governance in general, and to irrigated 
agriculture in particular is furthered through two contributions. Firstly, the concept of scalar 
alignment is introduced by combining the analytical and critical perspectives to scale-related 
issues in governance. The concept is operationalised on agro-ecological, jurisdictional and 
temporal dimensions to understand the roles of scales on the political, social and ecological 
processes of natural resource governance. This combined approach is applied to the case of 
irrigated agriculture by characterising the multiple scales of irrigated agriculture and assessing 
their degree of alignment. Secondly, the alignment of farmers with the agri-environmental 
change associated with irrigated agriculture is analysed from a critical perspective. This 
perspective reflects on the differentiation of farmers in terms of their relations with the 
governance system and the agroecosystem as well as on the implications of this differentiation 
on the alignment of different sub-groups of farmers.  

10.4 An Alignment Perspective to the Multiplicities in Natural Resource 
Governance  

Conclusions drawn by answering the research question of this thesis are based on a qualitative 
case study of the negative environmental impact of irrigated agriculture in Turkey, with a 
particular local focus on Harran Plain. The theoretical and empirical conclusions are relevant 
for understanding other cases, where the negative environmental impact of irrigated  
agriculture threatens water and land sustainability. As demonstrated by the theoretical 
contributions, the findings are also useful on a conceptual level to understand the social, 
institutional and political challenges of sustainable natural resource governance as well as the 
complex structures and processes that are inherent natural resource governance.  

Without reducing the explanation of environmental problems to a ‘key’ variable, the multiple 
attributes of the alignment concept embrace the complex web of structural and actor-based 
multiplicities in governance as well as their linkages with contextual factors and the processes 
of policy and resources use. Findings from the analysis of the ‘alignment of multiplicities’ 
demonstrate that the degree of alignment within and among the multiplicities in natural 
resources governance is a significant factor that influences the sustainability of the natural 
resources. Improving the degree of alignment can be conducive to environmental  
sustainability by helping to alleviate the negative impact on natural resources, and to prevent 
further degradation.  
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Appendix 1: Turkish Legislation on Irrigated Agriculture 

 

Title of the Legislative Document Enacted in Executed by 

Constitution of the Republic of Turkey 1982 The state 

DSI Establishment Law 1953 DSI 

Groundwater Law 1960 DSI 

Environment Law 1983, 2006 Ministry 

Law on Agrarian Reform for Land Consolidation in 
Irrigation Areas 

1984 Council of Ministers 

Law on Rural Services  1985 Council of Ministers 

TRGM Establishment Law 1985 TRGM 

Decree Law on the Establishment of the Ministry of 
Agriculture and Rural Affairs 

1991 Ministry of Agriculture 

Environmental Impact Assessment Regulation 1993, 2008 Ministry of Environment 

Ministry of Environment Establishment Law 2003 Ministry of Environment 

Water Pollution Control Regulation 2004 Ministry of Environment 

Regulation for the Protection of Waters against 
Pollution Caused by Nitrates from Agricultural Sources 

2004 Ministry of Environment 
and Ministry of Agriculture 

Soil Pollution Control Regulation 2005, 2010 Ministry of Environment 

Soil Protection and Land Use Law 2005 Ministry of Agriculture 

Law on the Abolishment of the Directorate General of 
Rural Services and Amendments in Various Laws  

2005 Council of Ministers 

Agriculture Law 2006 Ministry of Agriculture 

Irrigation Associations Law 2011 Council of Ministers 
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Appendix 2: Meetings Attended for Direct Observation 

 

Meeting Organiser Location Date 

Monthly meetings of the irrigation 
associations in Şanlıurfa 

GAP-RDA Şanlıurfa December 2009, May 
2010, December 2010 

Training on the Efficient and 
Productive Use of Water  

GAP-RDA Şanlıurfa 20 October 2010 

Consultation meeting for all the 
irrigation associations in Turkey 

SUBIRDER Ankara 14-16 March 2011 

Istanbul International Water Forum  DSI İstanbul 3-5 May 2011 

GAP Agriculture Congress Harran University Şanlıurfa 9-11 May 2011 

Introduction meeting of the Agricultural 
Training and Extension Project 

GAP-RDA Şanlıurfa 12 May 2011 

Soil and Water Congress  Ankara University Ankara 22-25 November 2011 
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Summary  

Irrigated agriculture is a key policy intervention for food security and poverty reduction in 
many countries. It is at the same time associated with an agro-environmental change driven  
by the liberalization, expansion and intensification of agriculture. Despite its social and 
economic prospects, irrigation agriculture often leads to negative environmental impacts.   
The overexploitation, degradation and pollution of water and soil resources are among the 
main forms of these negative impacts. In many semi-arid and arid regions, the coupled 
problems of waterlogging and soil salinisation constitute the major negative environmental 
impact of irrigated agriculture. These problems threaten water and land sustainability in  
many countries, where the stakeholders struggle to identify the underlying causes and to find 
long-lasting solutions.  

Understanding, explaining and solving the complex problem of the environmental impact of 
irrigated agriculture requires the consideration of social, institutional and political factors. 
This thesis examines the role of these factors from a governance perspective. Such a 
perspective implies examining the ‘multiplicities’ of governance, which refer to “the multi-
attribute physical or conceptual elements of a governance system that are located at different 
positions”. Multiplicity reflects the complex nature of natural resource governance that  
results from the nonlinear relationships among the elements. Building loosely on the 
‘structure’ and ‘agency’ perspectives to social, political and institutional processes, two types 
of governance multiplicities are discerned: structural multiplicities and actor-based 
multiplicities.  

Structural multiplicity implies the multiplicity of dimensions through which the governance 
system is configured. These multiple dimensions of governance are identified as policy 
sectors, scales and institutions. Policy sectors constitute a key multiplicity since the policies 
that target natural resources are designed and implemented in several sectors. Scales 
constitute the second structural multiplicity that results from the multiple configurations 
created through social-ecological processes on spatial and temporal scales. Finally, an 
institutional multiplicity arises due to multiple social norms and rules that influence the 
actions of actors.  

Actor-based multiplicity is the second type of multiplicity. It originates from the existence of 
a broad range of actors who share the governance of a natural resource as their common area 
of interest, interact in policy and resource use processes, and often possess different 
characteristics. This multiplicity can be categorised into three attributes that characterise 
actors: motivations, cognitions, and capacity and power.  

Actors’ actions and interactions occur within the structural settings of policy sectors, scales 
and institutions. It is therefore inevitable that the two types of multiplicities are interrelated. 
The individual and mutual influences of these interrelated multiplicities can lead to both 
obstacles and opportunities regarding governance. The obstacles can hinder integrating all   
the essential elements into the governance system, whereas the opportunities can help create  
a comprehensive governance system that is conducive to resource sustainability. 
Understanding how these influences occur is, however, a challenge that requires  
incorporating numerous variables and analysing the relationships among those variables. To 
tackle this challenge, the thesis introduces the novel concept of ‘alignment’, which refers to 
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“the relative positioning of the multiplicities in governance in such a way that it is conducive 
to sustainable natural resource governance”. Assessing the degree of alignment within and 
between multiplicities can expose the positive and negative implications on the sustainable 
governance of natural resources. It can also reveal the obstacles and opportunities to improve 
the degree of alignment that can be conducive to sustainable natural resource governance. 
Thus, the three objectives that guide the thesis are:  

- To assess the degree of alignment within and among the multiplicities in governing the 
water and land resources in irrigated agriculture 

- To identify the implications of the degree of alignment on the sustainable governance   
of water and land resources in irrigated agriculture 

- To discern the obstacles and opportunities to improve the degree of alignment that can 
be conducive to sustainable water and land governance 

In order to reach these objectives, an analytical framework is developed by building on two 
policy-oriented disciplines: policy studies and political ecology. Drawing on three theoretical 
frameworks in policy studies (the Contextual Interaction Theory, the Institutional Natural 
Resource Regime Framework and the Institutional Analysis and Development Framework) 
and relevant concepts from political ecology, a conceptual model with four elements is built: 

- Multiplicities of actor characteristics (motivations, cognitions, capacity and power)  

- Structural multiplicities of policy sectors, scales and institutions  

- Contextual factors at wider, structural and case-specific layers  

- Policy and resource use processes  

By formulating specific research questions that address different types of multiplicities, the 
alignment within and between the multiplicities is analysed and assessed. The alignment of 
structural multiplicities are investigated on respective dimensions, whereas the alignment of 
actor-based multiplicity is assessed on the basis of the processes that farmers participate.  

The farmers constitute the key actor of irrigated agriculture, since they are the major users of 
water and soil resources, the target groups of policy instruments concerning irrigated 
agriculture and in many regions the (co)managers of irrigation systems. Therefore,   
examining farmers’ decision-making processes regarding the management and use of water 
and soil resources is essential. To address the actor-based multiplicities in these processes, 
first, the contestation of ‘public participation’ in general and ‘participatory irrigation 
management’ in particular is analysed by examining the multiple discursive positions that 
different actors hold regarding public participation. Second, farmers’ decisions on water and 
soil use are examined to improve the understanding on the alignment of farmers with  
different characteristics to the agro-environmental change that is associated with irrigated 
agriculture. 

‘Cross-sectoral alignment’, ‘scalar alignment’ and ‘institutional alignment’ are proposed to 
study the respective structural multiplicities. Cross-sectoral alignment builds on ‘integration’, 
the core concept of integrated water resources management and environmental policy 
integration. It, however, adopts a “light” approach to integration that is more relevant in 
developing countries, where the social and political constraints as well as the lack of 
institutional capacity and financial resources challenge the feasibility of integration across 
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multiple policy sectors. Scalar alignment builds on analytical and critical perspectives to the 
scale issue in natural resource governance. It is applied to investigate the interactions of the 
jurisdictional, agro-ecological and temporal scales of irrigated agriculture and to identify the 
resulting implications on environmental sustainability. Institutional alignment builds on the 
‘institutional scale’ that incorporates the multi-level decision-making rules of common-pool 
resource management. It is applied to assess the alignment of institutions regarding farmers’ 
participation in irrigation management. 

The alignment of multiplicities is analysed and assessed using empirical data from Turkey, 
which allocates most of water resources to agriculture, expands irrigated agriculture 
continually and undergoes an agrarian change towards liberalising the agricultural sector.   
The alignments of multiple sectors and multiple scales are analysed at the national level. 
Findings indicate a low degree of alignment regarding both sectors and scales. This has 
implications on both the design, implementation and evaluation of policy instruments as well 
as the monitoring of environmental impacts. The alignments of multiple institutions and 
multiple actors are assessed by studying the local case of Harran Plain. This area has been 
undergoing an agro-environmental change since the 1990s due to the introduction of large-
scale irrigation and participatory irrigation management, whereas the coupled problems of 
waterlogging and soil salinisation are spreading. Regarding institutions, the low degree of 
alignment among the rules of participatory irrigation management constitutes an obstacle 
against taking actions to prevent excessive water use. Moreover, multiple actors attribute 
different meanings and uses to the concept of participatory irrigation management, which 
obstructs effective implementation. Finally, the farmers constitute a heterogeneous group 
since they are differentiated in terms of their degree of alignment with the agro- 
environmental change. This differentiation constitutes an obstacle against making water and 
soil use decisions that can alleviate the waterlogging and soil salinisation problems. 

The thesis concludes that a low degree of alignment within the multiplicities has negative 
implications for the sustainable governance of natural resources. Improving the degree of 
alignment is conducive to environmental sustainability by helping to alleviate the negative 
impact of irrigated agriculture on water and land resources, and to prevent further 
degradation. It is therefore essential to relieve the obstacles and benefit from the  
opportunities towards a governance system of highly-aligned multiplicities. 
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Samenvatting (Summary in Dutch) 

In veel landen is geïrrigeerde landbouw een belangrijke beleidsinterventie voor 
voedselzekerheid en armoedebestrijding. Tegelijkertijd wordt het geassocieerd met agro-
ecologische veranderingen die gedreven worden door liberalisering, uitbreiding en   
intensivering van de landbouw. Ondanks sociale en economische vooruitzichten heeft 
geïrrigeerde landbouw vaak een negatief effect op het milieu. Tot deze effecten behoren 
voornamelijk overexploitatie, aantasting en vervuiling van water en bodem. In veel semi-droge 
en droge gebieden vormen vernattings- en verziltingsproblemen gezamenlijk de grootste 
negatieve effecten van geïrrigeerde landbouw. In veel landen bedreigen deze problemen het 
duurzame gebruik van water en land. Ondertussen worstelen relevante actoren met het 
identificeren van de onderliggende oorzaken en het vinden van duurzame oplossingen. 

Om de complexe milieueffecten van geïrrigeerde landbouw te kunnen begrijpen en verklaren,   
is het nodig om sociale, institutionele en politieke factoren te bestuderen. In dit proefschrift 
worden deze drie factoren onderzocht vanuit een bestuurlijk (governance) perspectief. Binnen 
dit perspectief is in het bijzonder aandacht voor de multipliciteit (veelzijdige verscheidenheid) 
van het bestuurlijke systeem. Multipliciteit verwijst naar “de verschillende eigenschappen van 
fysieke of conceptuele elementen van een bestuurlijk systeem op verschillende vlakken”. 
Multipliciteit weerspiegelt de complexe natuur van het bestuur van natuurlijke hulpbronnen. 
Deze complexiteit komt voort uit de non-lineaire relaties tussen de verschillende elementen.   
Dit proefschrift baseert zich gedeeltelijk op ‘structuur’ en ‘agentschap’ perspectieven op  
sociale, politieke en institutionele processen om te komen tot twee bestuurlijke    
multipliciteiten: structurele multipliciteit en actor-gebaseerde multipliciteit. 

Structurele multipliciteit verwijst naar de meerdere dimensies waarlangs een bestuurlijk  
systeem is ingericht. Deze bestuurlijke dimensies zijn: beleidssectoren, schalen en instituten. 
Beleidssectoren vormen een belangrijke multipliciteit aangezien beleid gericht op natuurlijke 
hulpbronnen wordt ontworpen en geïmplementeerd in meerdere sectoren. Schalen is een   
tweede vorm van structurele multipliciteit. Deze multipliciteit is het resultaat van de 
verschillende configuraties die worden gecreëerd door sociale-ecologische processen op 
verschillende ruimtelijke en tijdelijke schaalniveaus. Institutionele multipliciteit ontstaat, tot 
slot, doordat de acties van actoren worden beïnvloedt door verschillende sociale normen en 
regels. 

Actor-gebaseerde multipliciteit is de tweede vorm van multipliciteit. Deze multipliciteit komt 
voort uit de aanwezigheid van een groot aantal actoren die als gezamenlijk belang het besturen 
van een natuurlijke hulpbron hebben. Tevens hebben ze interacties in processen gerelateerd    
aan beleid en het gebruik van natuurlijke hulpbronnen. Vaak hebben ze echter verschillende 
karakteristieken. Deze multipliciteit kan worden onderverdeeld in drie actor eigenschappen: 
motivaties, cognities en capaciteit en macht. 

De acties en interacties van actoren doen zich voor binnen structureel aanwezige 
beleidssectoren, schaalniveaus en instituten. De twee soorten multipliciteiten zijn dan ook 
onvermijdelijk met elkaar verbonden. De individuele en wederzijdse beïnvloeding van deze 
gerelateerde multipliciteiten kunnen zowel tot obstakels als kansen leiden voor het bestuurlijke 
systeem. Obstakels kunnen de integratie van alle essentiële elementen van het bestuurlijke 
systeem tegengaan. Kansen kunnen helpen om een alomvattend bestuurlijk systeem te creëren 
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dat bijdraagt aan het duurzaam gebruik van hulpbronnen. Echter, begrijpen hoe deze invloeden 
zich voordoen is een uitdaging. Tal van variabelen moeten hiervoor worden meegenomen en 
ook de relaties tussen deze variabelen moeten worden geanalyseerd. Voor het aangaan van   
deze uitdaging introduceert dit proefschrift een nieuw concept: aanpassing (alignment). Dit 
concept verwijst naar “het relatief positioneren van bestuurlijke multipliciteiten zodat het 
duurzaam bestuur van natuurlijke hulpbronnen wordt bevorderd”. Het beoordelen van de    
mate van aanpassing binnen en tussen multipliciteiten laat zien wat de positieve en negatieve 
effecten op het duurzaam bestuur van natuurlijke hulpbronnen kunnen zijn. Het kan ook    
inzicht geven in de belemmeringen en kansen die ten grondslag liggen aan verbeteren van de 
mate van aanpassing die het duurzaam bestuur van natuurlijke hulpbronnen kan bevorderen.   
De drie leidende doelstellingen van dit proefschrift zijn: 

- De mate van aanpassing binnen en tussen de multipliciteiten bij het besturen van water    
en land hulbronnen in de geïrrigeerde landbouw te beoordelen. 

- De implicaties van de mate van aanpassing aan het duurzame bestuur van water en land 
hulpbronnen in de geïrrigeerde landbouw te identificeren 

- De belemmeringen en kansen te onderscheiden die een rol spelen bij het verbeteren van   
de mate van aanpassing gerelateerd aan het duurzame bestuur van water en land 

Om bovenstaande doelstellingen te bereiken, is een analytisch kader ontwikkeld. Dit kader 
bouwt op twee aan beleid gerelateerde disciplines: beleidsstudies en politieke ecologie.   
Gebruik makend van drie theoretische kaders in beleidsstudies (de Contextuele Interactie 
Theorie, het Institutionele Natuurlijke Hulpbronnen Regime Raamwerk en het Institutionele 
Analyse en Ontwikkeling Raamwerk) en relevante concepten vanuit politieke ecologie, is een 
conceptueel model bestaande uit vier elementen ontwikkeld: 

- Multipliciteiten van actor karakteristieken (motivaties, cognities, capaciteit en macht) 

- Structurele multipliciteiten van beleidssectoren, schaalniveaus en instituten 

- Contextuele factoren binnen brede, structurele en case-specifieke lagen 

- Processen van beleid en gebruik van hulpbronnen 

Door het formuleren van specifieke onderzoeksvragen die betrekking hebben op verschillende 
soorten multipliciteiten, wordt aanpassing binnen en tussen de multipliciteiten geanalyseerd en 
beoordeeld. De aanpassing van de structurele multipliciteiten wordt onderzocht aan de hand   
van de genoemde dimensies. De aanpassing van actor-gebaseerde multipliciteit wordt 
beoordeeld op basis van de processen waarvan boeren deel uitmaken. 

Boeren zijn een belangrijke actor binnen de geïrrigeerde landbouw. Ze zijn de grootste 
gebruikers van water en bodem. Ook vormen ze de doelgroep van de beleidsinstrumenten van 
geïrrigeerde landbouw en zijn ze in veel regio's de (co)managers van irrigatiesystemen.   
Daarom is het essentieel om de besluitvormingsprocessen van boeren met betrekking tot het 
beheer en gebruik van water en bodem hulpbronnen te onderzoeken. Om actor-gebaseerde 
multipliciteiten in deze processen te adresseren wordt allereerst de betwisting van ‘publieke 
participatie’ in het algemeen en ‘participatief irrigatiemanagement’ in het bijzonder 
geanalyseerd. Dit wordt gedaan door de meerdere discursieve posities van verschillende   
actoren te analyseren. Vervolgens worden de beslissingen van boeren ten aanzien van water en 
bodem onderzocht. Hierdoor wordt een beter inzicht verkregen in de aanpassing van boeren   
met verschillende karakteristieken aan de agro-ecologische veranderingen die wordt 
geassocieerd met geïrrigeerde landbouw. 
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Om structurele multipliciteiten te bestuderen worden drie concepten geïntroduceerd: ‘kruis-
sectorale aanpassing’, ‘scalaire aanpassing’ en ‘institutionele aanpassing’. Het concept ‘kruis-
sectorale’ bouwt voort op het concept ‘integratie’, het kernbegrip binnen integraal waterbeheer 
en de integraal milieubeleid. Het is echter wel een “lichte” aanpak van het concept integratie,  
die meer relevant is in ontwikkelingslanden, waar sociale en politieke beperkingen, alsmede   
een gebrek aan institutionele capaciteit en financiële middelen een uitdaging vormen bij het 
realiseren van integratie over meerdere beleidssectoren. Scalaire aanpassing bouwt voort op 
analytische en kritische perspectieven met betrekking tot schaalproblematiek binnen het   
bestuur van natuurlijke hulpbronnen. Het wordt toegepast om de interacties tussen juridische, 
agro-ecologische en tijd schalen van de geïrrigeerde landbouw te onderzoeken en de daaruit 
voortvloeiende implicaties voor de duurzaamheid van het milieu te identificeren. Institutionele 
aanpassing bouwt voort op de “institutionele schaal” waartoe de meerlaagse 
besluitvormingsregels van het management van gezamenlijke hulpbronnen. Het begrip wordt 
toegepast om de aanpassing van instituten betreffende de participatie van boeren in 
irrigatiemanagement te beoordelen. 

Bij het onderzoeken en beoordelen van de aanpassing van multipliciteiten is gebruik gemaakt 
van empirische gegevens uit Turkije. In dit land worden de meeste watervoorraden toebedeeld 
aan landbouw, wordt de geïrrigeerde landbouw continu uitgebreid en is een verandering   
gaande gericht op liberalisering van de landbouwsector. De aanpassingen van meerdere  
sectoren en meerdere schaalniveaus zijn geanalyseerd op nationaal niveau. De resultaten laten 
een lage mate van aanpassing zien, zowel voor sectoren als schalen. Dit heeft implicaties voor 
het ontwerp, de uitvoering en de evaluatie van beleidsinstrumenten en de monitoring van 
milieueffecten. De aanpassing van meerdere instituten en meerdere actoren zijn beoordeeld    
aan de hand van een lokale casus, de Harran vlakte. Dit gebied is sinds de jaren 1990 een agro-
ecologische veranderingen ondergaan als gevolg van de invoering van grootschalige irrigatie   
en participatief irrigatiemanagement. Ondertussen zijn de gekoppelde problemen van   
vernatting en verzilting verder uitgespreid. Wat betreft instituties, vormt de lage mate van 
aanpassing van de regels van participatief irrigatiebeheer een obstakel bij het nemen van 
preventiemaatregelen om overmatig watergebruik te voorkomen. Bovendien geven 
verschillende actoren een andere betekenis aan het concept ‘participatief irrigatiemanagement’ 
en gebruiken ze het concept op een andere manier. Dit belemmert een effectieve uitvoering.   
Tot slot vormen de boeren een heterogene groep. Ze onderscheiden zich van elkaar in hun    
mate van aanpassing aan agro-ecologische veranderingen. Dit onderscheid is een obstakel bij  
het nemen van beslissingen over water en bodemgebruik die vernattings- en 
verziltingsproblemen kunnen verlichten. 

Het proefschrift concludeert dat een lage mate van afstemming binnen de multipliciteiten 
negatieve implicaties heeft voor het duurzaam bestuur van natuurlijke hulpbronnen. Het 
verbeteren van de mate van aanpassing bevordert een duurzaam milieu doordat het de   
negatieve gevolgen van de geïrrigeerde landbouw op water en land vermindert en verergering 
tegengaat. Het is daarom essentieel om obstakels weg te nemen en kansen te benutten om tot  
een bestuurlijk systeem te komen waarin multipliciteiten in een hoge mate aan elkaar    
aangepast zijn. 
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