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Abstract 

Background  

This mapping exercise explores the nature of empirical research regarding: 
  

What factors determine the performance of institutional mechanisms for water 

resources management in developing countries in terms of delivering pro-poor 

outcomes, and supporting sustainable economic growth?    
 

Adequate water resources for health, ecosystems and production are a global concern. 
Institutions capable of water resource management (WRM) in ways which support social 
and economic progress are urgently needed, particularly in developing countries. 
Participation, decentralisation, reform, and marketization are promoted, but evidence of 
what works, where and why is difficult to find: a significant problem for those faced with 
decisions about appropriate approaches to adopt and support. This work is a timely 
response to imperatives for evidence based decision making, and is a touchstone for 
improved analysis, policy and practice in the field of WRM. 
 

Methods 

Relevant academic and grey literature were identified through a comprehensive and peer 
reviewed search strategy. To be included, studies had to: 1) concern formal and informal 
rules, norms and strategies, including organisations, laws, regulations, conventions, 
systems and agreements relating to freshwater in rivers, lakes and groundwater; 2) show 
primary, empirical evidence of pro-poor or sustainable economic growth outcomes; 3) 
concern developing countries; and 4), be in English. Articles were progressively screened 
at abstract, title and full text level, prior to coding and mapping against agreed criteria. 
Mapped data were analysed and cross-tabulated to support interpretation. 
 

Results 

29,844 articles returned by the search were reduced to a final sample of 38 relevant 
studies based on full text review. Analysis of this sample reveals: 
i. Institutional mechanisms can be grouped into seven types: organisational; legal; 

participation; decentralisation; and markets; privatisation and infrastructure, with 
most articles considering multiples of these. Clusters emerge by geography and 
type (i.e. IWRM in East Africa, water markets in Chile). 

ii. Factors which influence outcomes can be organised using six typologies and 
according to their origins: exogenous, endogenous or interface (after Saleth and 
Dinar 2005).   

iii. A quarter of papers were judged to exhibit a weak chain of reasoning with only 
11% judged as strong.   
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iv. Most were published since 2002, and where reported, important funding sources 
are DFID, IWMI, World Bank and the Natural Sciences Foundation of China. 19 
countries feature with clusters of research in India, China, Tanzania and Chile.   

v. Less than half of the papers in the sample provide an adequate description of 

methodology. Almost one in five provide no methodological description.   
 

Conclusions  
The systematic map confirms that the pool of reliable knowledge from which to draw is 
diminutive when the exacting standards of systematic mapping are applied.  Whilst the 
imperatives for getting WRM ‘right’ are intuitively strong, we currently lack the evidence 
to: a) confirm whether WRM institutions are performing; and b) comprehend and manage 
the range of factors which shape that performance. Whilst clear cut evidence for universal 
determinants of institutional performance is not anticipated, it is startling how little good 
quality research links policy and institutions to outcomes, or diagnoses the root causes of 
performance.    
 
The implications for international policy and practice are significant and demand an 
urgent response. Without adequate knowledge or metrics of the social and economic 
outcomes, and determinants of WRM, efforts to improve performance lack strategic 
direction and operational accountability, and funding, political and other support for 
improved performance is at risk. These findings demonstrate the need for radical 
improvement across the research cycle, including in commissioning, design, delivery, 
reporting, review and publishing. Specific recommendations based on the evidence and 
insights generated by this systematic map are set out in the report and summarised in 
Table I below.   
 

Key words: water resource management; institutions; mechanisms; performance; factors; 
developing countries; pro-poor; sustainable economic growth; evidence. 
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Table I. Summary systematic map implications for policy, practice and research 

Implications for policy and practice   

a. Despite reviewing nearly 30,000 publications, the evidence base linking institutional performance to tangible 
outcomes is extremely modest in size, coverage and quality: policy and practice should proceed with caution.  

b. Unquestioning and simplistic promotion of any of the range of institutional approaches to WRM should be guarded 
against, and doctrinaire responses avoided.   

c. Efforts towards optimal institutional mechanism design, support and operation should be based on situated analysis on 
a case-by-case basis which takes into account the full range of factors identified in the map.  

d. Efforts to design, implement and support WRM should pay greater attention to building monitoring and outcome 
evaluation into interventions. 

e. The range of exogenous, endogenous and ‘interface’ factors which influence performance of WRM institutions are 
diverse. To support cognisance of these by policy makers, practitioners and support agents, they are described and 
organised within the taxonomy set out in Sections 4.3.3 and 4.4. 

f. As a one-stop shop to locate and interrogate literature the map is valuable to policy makers and practitioners who can 
query existing, or commission new research against the taxonomy presented. 

g. A concerted global effort is required to strengthen the evidence base, through improved commissioning of studies, 
research practice, and development of reliable, cost effective instruments for measuring progress in WRM.  

Priorities for research strategy, practice and reporting 

h. Improved reporting and labelling of the true nature of research in titles, abstracts and key words; and improved layout 
and structure to make clear the rigour of the methodology and the chain of evidence between results and conclusions.  

i. Improved transparency and reporting of funding sources; research limitations; confounding variables; alternative 
explanations; the role of researcher and observer bias; reporting on participant selection; and reflections on reliability.  

j. Enhanced depth, rigour, reliability through exploratory theory generation and deductive theory testing. Large scale 
comparative studies, adequately rigorous case study research and longitudinal studies, particularly at global, multi- 
country and transboundary scale are under-represented in the mapped sample. Case study research (CSR) is ideally 
suited to the type of question explored, although the quality of CSR design, conduct and reporting needs to be 
radically improved to conform with contemporary best practice (see Yin 2009). 

k. Effort to establish efficient, consistent and comparable metrics and indicators for institutional performance in WRM. 
l. Longer-term (>5 year) adaptive action-research involving collaborative teams of researchers, funders, communities 

and government personnel could usefully demonstrate and study the practice and theory of WRM mechanisms.   
m. Expansion of geographical coverage beyond the handful of landmark studies and clusters documented in this review. 

Priorities for research publishing, editing and commissioning 
n. Clear guidelines for authors, reviewers and editors on acceptable methodological and reporting standards. 
o. Clearer differentiation between articles reporting research which generates genuine evidence, versus reviews, 

rhetorical or opinion pieces. 
p. Improved indexing and integrity of literature databases and search engines.  
q. Improved, open-source access to full text articles, to make available the widest possible spectrum of knowledge.  
r. A reassessment of research funding focus and timescales, in order to adequately reflect the time lags between 

interventions, institutional performance and outcome generation. 
s. Further systematic review focusing on subsections of the research question and/or literature to explore the avenues of 

investigation revealed in this map.   
t. Regular professional development and training of academics, researchers and development professionals involved in 

planning, commissioning, conducting and reviewing research.  
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1. Introduction and background  
 
This systematic mapping exercise, explores the following question:  
 

What factors determine the performance of institutional mechanisms for water 

resources management in developing countries in terms of delivering pro-poor 

outcomes, and supporting sustainable economic growth?  

 
In this introductory section the aims and rationale are set out, and the problem behind the 
question is explored. A conceptual framework for the systematic map is presented, and 
drawing on the literature, additional definition provided for the key terms used.  
 
Section 2 sets out the objectives of the mapping exercise, in Section 3 the methodological 
stages are described, and in Section 4 the results of the search, screening and mapping are 
presented.   
 
In Section 5 the results are discussed, and the limitations, key challenges and potential 
uses of the map are reflected upon. Section 6 presents the conclusions, firstly setting out 
the implications of the map for policy and practice, before considering its implications for 
research and research publishing.      
 
1.1 Aims and rationale for the mapping exercise  
 
At the beginning of the 21st century, the reliable availability of an acceptable quantity 
and quality of water resources for health, livelihoods, ecosystems and production at 
global-to-local scales is a pressing and widespread concern (Grey and Sadoff 2007). 
Heightened by increasing demand and the uncertainties of climate change, these concerns 
frequently spotlight less-developed and transitional economies in Africa, Asia and Latin 
America where water problems are associated with sometimes severe detriment to human 
well-being.  
 
Whilst climate and the distribution of water play a role, commentators agree that the so 
called ‘world water crisis’ is primarily a crisis of poor management and governance 
(World Water Council 2003, UNDP 2006, SIWI 2007, UN-Water 2009). Water 
management and governance are in turn shaped by the design and performance of water 
institutions, defined as ‘the making and enforcement of formal and informal rules 
governing cooperative human behaviour’ (North 1990)1. 
 
The search for improved water resource management (WRM) has therefore generated a 
substantial body of research and debate on water institutions, their reform and efficacy, 
and that of the various mechanisms at their disposal. The promulgations within this 
literature are sometimes conflicting, promoting a wide array of approaches and 
recommendations for improved institutional functioning. Given the global diversity of 
WRM contexts, with vastly different hydrologies, geographies, histories, and social, 

                                                 
1 Definitions are discussed further in Sections 1.2. and 3.2.1. .  
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economic, political and cultural environments, diverse WRM regimes are of course 
appropriate. But the challenges facing those seeking to improve WRM as a route to 
supporting sustainable economic growth and poverty reduction are conflated by a weak 
empirical basis for many of the institutional designs, approaches and support strategies 
articulated in the literature (Jeffrey and Gearey 2006).   
 
Despite the urgency of the topic and its considerable literature, reliable knowledge about 
‘what works?’, ‘where?’ and ‘why?’ in terms of the contribution of WRM institutions 
towards poverty reduction and economic growth is surprisingly difficult to find. For 
agents of Official Development Assistance (ODA) this lack of knowledge presents two 
primary problems: 
 
i. A weak business case for investment. Renewed emphasis on value-for-money, cost- 

effectiveness and results-based aid (DFID 2009) means that investments across 
development assistance portfolios are expected to be able to demonstrate outcomes, 
benefits and results. An inability to trace tangible outcomes ‘in the end would mean 
reducing, or even abolishing funding for programmes that fail to deliver results’ 
(Pearson et al. 2010).    

ii. A weak evidence base to guide investment. Evidence regarding interventions 
towards which to channel finance, advocacy and support and in what contexts is not 
clear, particularly when judged on the ultimately desirable end goals of sustainable 
growth and poverty reduction.   

 
Against a backdrop of financial accountability and austerity, evidence-based decision 
making in international development policy and practice is a higher priority than ever 
(DFID 2011).   
 
Systematic reviews and mapping can assist policymakers in identifying suitable 
interventions and are considered an important tool for evidence based policy in sectors 
such as health, and increasingly, social and environmental policy (Davies 1999, Nutley et 
al. 2000). In systematic reviews, researchers identify and critically appraise relevant 
qualitative and quantitative studies, and come to judgments about what works using 
explicit and transparent methodology. In contrast to traditional syntheses, a systematic 
review sets out details of each stage of the review process, including the question that 
guided the review, the criteria for studies to be included, and the methods used to search 
for and screen evaluation reports. It applies transparency, rigour and replicability, 
detailing how analyses were performed and conclusions reached. The advantage of 
systematic reviews is that when done well and with full integrity, they provide the most 
reliable and comprehensive statement about what works (Petrosino and Lavenberg 2007).  
Although after sifting through the available research their findings may be ‘we know little 
or nothing - proceed with caution’, such outcomes can guide funding agencies and 
practitioners towards new and more rigorous agendas for evaluation, research and 
implementation.  
 
Systematic Maps are methodical overviews of the quantity and quality of evidence in 
relation to a broad (open) question of policy or management relevance. The process and 
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rigour of the mapping exercise is the same as for systematic review except that no 
evidence synthesis is attempted to seek an answer to the question. Systematic maps are 
more appropriate than full systematic review where a yes/no answers are unlikely, and 
where the inquiry concerns very large bodies of literature. A critical appraisal of the 
quality of the evidence is strongly encouraged but may be limited in depth or to a subset 
or sample of papers when the quantity of articles is very large (and even be absent in 
exceptional circumstances). Just as with systematic reviews, systematic mapping must be 
conducted in accordance with exacting quality assurance measures (CEE 2012).  
 
Although systematic reviews and maps have their detractors, limitations and critiques, the 
approach has been adopted by DFID and collaborators such as AusAID as a tool for 
exploring, assessing and, ultimately, improving the impacts of development 
interventions.   
 
In light of this background a systematic map of the literature on the factors determining 
the performance of institutional mechanisms in water resources management (WRM) was 
commissioned by DFID in 2011 as part of its second round of reviews on key 
development questions. The rationale for the question emerges from DFID’s engagement 
in regional and country programmes, international policy forums, and multi-lateral 
partnerships where it is faced with multiple decisions and options regarding the optimal 
institutional mechanisms for WRM. These occur across a variety of scales, from the 
local, national and sub-national basin level where interventions target approaches such as 
greater participation, decentralised governance, water trading, payments for water or 
watershed services, legal reform and establishment of new authorities; to transboundary 
scales, and the domain of International River Basin Organisations (IRBOs), 
transboundary treaties and large scale infrastructure initiatives. 
 
Specifically, DFID is interested in ‘what works’ towards delivery of its core goals of 
sustainable economic growth and poverty reduction via the management of freshwater 
resources. Despite several decades of theory and action on the design and support for 
water resource institutions, little evidence or consensus exists on the factors which 
determine performance, particularly in terms of these ‘big picture’ outcomes in 
developing countries. Responding to the challenges of rapidly growing economies, 
populations and climate change intuitively requires a renewed focus on improved WRM. 
DFID and its partners therefore wish to take stock of contemporary global knowledge of 
whether - and why - institutional mechanisms deliver benefits for the poor and for 
economic growth.   
 
The expansive and heterogeneous literature on water management, much of which does 
not concern the question at hand, has demanded an expedient methodology. First, only 
work in English has been considered. Second the geographical boundaries of the map 
have been drawn around priority developing countries so the map only considers 
evidence from the continents of Africa, Asia and Latin America.  Third, given limitations 
on the resources available and the atypical nature of the question (it is open ended rather 
than a yes/no answer) an iterative stepwise design was adopted.  As is explored, this work 
stops short of a full systematic review, and rather, a systematic mapping exercise is the 
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main outcome. The map stands as an indispensable resource and reference point for 
future research, policy and interventions, and the insights generated are powerful, 
relevant and valuable for those working on, or concerned with water institutions and 
sustainable development in developing countries.  
 
Aims of the systematic mapping exercise:  
 

• Support the enhanced efficacy of aid interventions through an improved 

understanding of the performance of WRM institutions in delivering or 

supporting sustainable growth and poverty reduction. 

• Improve the availability and quality of research and knowledge on this topic 

to support more effective interventions by policy-makers, practitioners, 

government, water users, advocacy groups and academics.  

 

In order to meet these aims, a transparent and verifiable methodological approach 
specified within systematic mapping work has been adopted. The specific objectives of 
the study and detailed methodology are set out following a brief exploration of the 
literature to situate the problem which informs the question, its conceptual framework 
and key terminology used in this report.    
 
 
1.2. Problem definition and conceptual framework  
 

Studies show hydro-climatic variability and the resultant availability of water resources 
to be key determinants of household income (Rosenzweig and Binswanger 1993, 
Christiaensen et al. 2002), levels of poverty (Dercon 2002) and economic growth 
(Benson and Clay 1998, World Bank 2004, Grey and Sadoff 2007), particularly in 
developing countries. A study of 24 developing countries (Brown et al. 2010) similarly 
identified GDP growth and poverty headcount to be sensitive to hydrological drought.  
Analysis by the same author suggests that the ‘quality’ or functionality of institutions acts 
as a significant co-determinant of these relationships (Brown 2012). Naturally, a key 
question for those concerned with reducing poverty and supporting growth is, “what 
factors determine the performance of institutional mechanisms for WRM in delivering 
positive outcomes for the poor and growth?”   
 
Based on a recent macro-review of the literature, Van der Zaag et al. (2009) argue that 
questions concerning these linkages between water policy, management and governance, 
poverty and economic development are under-researched and that the resultant lack of 
knowledge is costly in human, social, economic and political terms. Similarly Jeffrey and 
Geary (2006) state that empirical evidence which unambiguously demonstrates the 
benefits of approaches such as Integrated Water Resource Management (IWRM) is either 
missing or very poorly reported. Yet at the same time there is a mass of literature on the 
WRM challenge which contains multiple recommendations for improving institutional 
performance. Examples include the UN Development Reports (UNDP 2006, UNDP 
2007, UNDP 2008, UNDP 2009), reports related to the Millennium Development Goals 
(e.g. UN 2005; UN Millennium Project 2005), the Biennial Report on Freshwater 



Hepworth et al. 2012. CEE Systematic Map 11-006 

 
10 

Resources (Gleick 2008), the tri-annual World Water Development Reports (UNESCO 
2006) by the FAO on food and food insecurity (FAO 2008 a, b), by the 
Intergovernmental Panel on Climate Change (Bates et al. 2008), by the World Resources 
Institute (WRI 2008), the Millennium Ecosystem Assessment (2005) and the 
Comprehensive Assessment of Water Management for Agriculture (Molden 2007).  On 
reviewing a broad range of these documents Van der Zaag et al. 2009 find that they lack a 
strong evidence base for the management and policy recommendations they advance, and 
conclude that actors in the water sector would ‘benefit from critical examination of our 
own research practice’ in this regard (p.905). 
 
The imperative to better understand the links between institutional performance and 
outcomes is therefore clear and guides this map. In the next section a conceptual 
framework for the mapping question is proposed and the literature on water institutions 
drawn on to help define key terms.   

1.2.1. Conceptual framework     

The role of WRM can be considered as the planning, administration, monitoring, 
oversight and protection of multiple uses, values and functions of freshwater resources in 
lakes, rivers and groundwater in order to maximise the ‘public good’ or contribute to 
other economic, social and environmental policy goals. Scales of analysis and priorities 
amongst public good outcomes are likely to vary and be socially and geographically 
determined. However, it is likely that sustainable economic activity and growth2 and the 
reduction of poverty will feature, either explicitly or by implication, as high priorities.   
 
There are multiple processes through which WRM supports or undermines sustainable 
and pro-poor growth, including:  
 

• allocation of water temporally and spatially; 
• protection of reliable and adequate flow or groundwater levels;  
• control of pollution and maintenance of water quality;  
• preparedness and mitigation of flood and drought events;  
• management and maintenance of ecological and geomorphological processes 

which are beneficial to society.   
 
In this regard WRM can be considered as distinct but intimately related to water resource 
development, which concerns the active exploitation, transmission, storage and use of 
water resources for a variety of sectoral or inter-sectoral activities. WRM exists to 
support, control and coordinate water resource development and use so that maximum 
utility or social benefit can be derived from freshwater resources without undermining 
social equity or environmental sustainability. These processes occur within the wider 
context of water governance which can be broadly defined as ‘comprising all social, 
political, economic and administrative organizations and institutions, as well as their 
relationships to water resources development and management’ (Tortajada 2010, p.299). 
                                                 
2 That which avoids undesirable spatial and temporal negative externalities such as pollution or 
downstream water scarcity, or which has net positive present and future value when environmental and 
social costs are factored in.  See section 1.2 for definitions..  
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Figure 1 represents these functions of WRM in delivering desirable social outcomes in a 
simple open systems model. In it, the outcomes of interest to this mapping exercise are 
presented on the right hand side. WRM will be only partially responsible for these 
outcomes, essentially as an effect modifier; nevertheless, the performance of water 
resource mechanisms will certainly influence attainment of sustainable growth and 
poverty reduction in numerous ways. For example, agriculture, manufacturing and 
municipal water supply require a reliable source of raw water of adequate quality. The 
degree to which WRM can maintain and protect those requirements will influence the 
costs of production and operations, either negatively or positively, which in turn will 
have a signal in economic activity and growth. Useful examples include: 1) the macro-
economic signal of up to several percentage points of GDP growth associated with the 
efficacy of drought and flood preparedness in sub-Saharan Africa (Hepworth and Warren 
2011); and 2) the failure of export agriculture enterprises in East Africa due to unreliable 
availability of water for irrigation caused by uncoordinated water use between users 
rather than climatological scarcity of the resource (Hepworth 2009).  
 

 
 

Figure 1. A simple open systems model of the relationship between factors, institutional 
mechanisms for WRM and outcomes.  

 

Similarly, the degree to which WRM is able to ensure a reliable, affordable share of 
water of adequate quality, or to mitigate negative impacts of the water cycle on 
livelihoods will influence levels of absolute and relative poverty. The safety, accessibility 
and reliability of domestic supplies, for food production and security, small scale or 
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artisanal production, or the vitality and productivity of water related ecosystems such as 
fisheries and wetlands are just a few causal linkages. Examples include where WRM fails 
to protect water resources used for domestic or livelihood purposes from degradation or 
depletion resulting in negative health or household income impacts (Hepworth 2009, 
Sullivan and Sibanda 2010).   
 
Whilst these causal linkages between WRM and outcomes can be complex with multiple 
co-variables (most obviously weather and climate) and pathways, they undoubtedly exist. 
Their relative strength and direction will result from the ‘performance’ of institutional 
mechanisms for WRM. ‘Mechanisms’ include the rules, norms and strategies, formal and 
informal including organisations, laws, regulations, conventions, systems and agreements 
relating to the management of water resources. Again, whilst these are likely to be 
multiple and interacting in any given scenario, it should be possible to trace their 
individual performance and their influence on the outcome. For example, a WRM policy 
and statutes for flood defence may perform well in prescribing that no development 
occurs in a flood plain. If the organisation responsible for enforcement lacks a sufficient 
headcount, funding or is corrupt, and developers are able to subvert flood defence 
controls, the institutional mechanism of legal enforcement can be considered to have 
performed poorly with the potential or actual result of economic or health impacts should 
a serious flood event occur.   
 
The variables which influence the performance of these institutional mechanisms, the 
factors or determinants of performance, are also likely to be varied and to interact but 
again they are traceable. For example in the flood defence example, the factors at play are 
associated with headcount, funding, or integrity.   
 
These relationships are represented in Figure 1. This map seeks to rigorously explore 
contemporary global evidence on the nature of these factors which determine the 
performance of WRM institutions in developing countries. Although the chains of 
causality may be complex and challenging to discern, an improved understanding of 
these factors is possible and is an urgent research goal to improve policy, practice and 
external support interventions and ODA programmes.  

1.2.2. Framing the topic in the literature 

A substantial body of peer reviewed and grey literature is concerned with the optimal 
institutional mechanisms for sustainable, equitable and efficient WRM. Much of this 
considers the performance of IWRM and the institutional mechanisms it promotes. 
Advocates of IWRM, a dominant policy paradigm since at least the 1990s, recommend 
that WRM be decentralised to semi-autonomous authorities established at basin scale. 
Many commentators argue that these River Basin Authorities (RBAs) need to reflect the 
‘Dublin Principles’3 and be supported in decision making or answerable to participatory 
                                                 
3 At the UNCED in Rio, all governments were urged to develop action programmes for ‘concerted action to reverse the 
present trends of over-consumption, pollution, and rising threats from drought and floods’ (GWP 2008) based on four 
guiding ‘Dublin Principles’: 1) Fresh water is a finite and vulnerable resource, essential to sustain life, development 
and the environment; 2) Water management should be based on a participatory approach, involving users, planners and 
policy makers at all levels; 3)Women play a central part in the provision, management and safeguarding of water; and 
4) Water has an economic value in all its competing uses and should be recognized as an economic good. 
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platforms of water stakeholders or users through reformed regulatory frameworks. 
IWRM regulatory regimes impose statutory controls and charges on water abstraction 
and wastewater discharges. Licences or permits specify conditions of water use which are 
determined, monitored and enforced by the RBA against a set of agreed water allocation 
priorities and principles, such as polluter pays. These mechanisms enjoy qualified success 
in developed countries, for example contributing to successful river rehabilitation in 
Europe (EKOS 2006). However their performance in unlocking progress in developing 
contexts remains equivocal (Biswas 2008, GWP 2009, Molle 2009).  
 
Opinion on why reformed institutional mechanisms for IWRM are slow to deliver 
desirable outcomes varies and is often conflicting. The key arguments in the literature can 
be grouped into three broad schools of thought:  
 

• Functional critiques: specify certain factors as pre-requisites for the effective 
functioning of WRM institutions and imply that it is practical failures: a lack of 
'capacity', data, analytical tools, staff, training, finance, coordination and 
communication, which hold back delivery (ADB 2003, Postel 2003, Schouten and 
Moriarty 2003, Rahaman et al. 2004, GWP 2009). 

 
• Social critiques: argue that the dominant models for reforming and designing the 

management of water resources are flawed and have negligible utility, particularly 
in helping the poor, because they pay insufficient regard to social and political 
realities (Allan 2003, Biswas 2004 and 2008, Cleaver et al. 2005, Swatuk 2008).  

 
• Progressive critiques: employ analytical insights to explore opportunities for 

progress, for example through ‘adaptive’ WRM which responds to imperfect 
knowledge, or ‘expedient’ or polycentric approaches, which promote attention to 
dialogue, incentives and motivation and 'fit for purpose' processes (Rama Mohan 
Rao et al. 2003, Allison and Hobbs 2004, Cleaver and Franks 2005, Pahl-Wostl et 
al. 2005, Gearey and Jeffrey 2006, Lankford et al. 2006, Galaz 2007, Hepworth 
2009). 

 
Within these critiques there is focus on or allusion to interactions between factors which 
determine the performance of WRM institutions. For example, some advocate that 
greater transparency and accountability will generate incentives for pro-poor WRM 
(UNDP 2006). Others report shifting political perceptions of IWRM’s relevance in Africa 
and a growing appetite to focus primarily on promoting water for growth and 
development rather than on regulation (Pegasys 2010). Reviews of water governance and 
management are also concerned with institutional performance in balancing competition 
for water between sectors (agricultural, industrial, domestic) or between users 
(urban/rural, poor/wealthy, private/public/individual) (e.g. Rogers 2002, Falkner 2003, 
Moss et al. 2003, Young 2003, Batchelor 2006, Cleaver et al. 2006, Bruch et al. 2010).  
 
A growing area of research at the transboundary level explores opportunities for more 
effective cooperation and performance through both qualitative (e.g. hydro-hegemony 
Zeitoun and Warner 2006) and quantitative (Wolf et al. 2005, Gleditsch et al. 2006, 
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TFDD 2008) literatures. Others promote greater attention to the conflict-mitigating and 
pressure-reducing role of virtual water (Allan 2001) at basin and regional levels (Verma 
et al. 2009, Warner and Johnson 2007, Zeitoun et al. 2010) though others contest the 
value of this approach (Wichelns 2010). 
 
Some of the most frequently cited and arguably influential theoretical and empirical work 
on water institutions are products of the prolific association between Rathinasamy Maria 
Saleth, Ariel Dinar (1999a, 1999b, 2003, 2004, 2005, 2008) and their collaborators, 
particularly the World Bank and the International Water Management Institute (IWMI).   
Drawing on empirical analysis of large n studies (Saleth and Dinar 1999, Dinar et al. 
2005) and application and development of institutional economics (Williamson 1985, 
Bromley 1989, North 1990, Ostrom 1990, Ostrom, Gardner and Walker 1994) their 
exposition of theory and processes of water institutional reform is an important reference 
point for this mapping exercise.   
 
In this work, water institutions are defined as ‘rules that together describe action, 
situations, delineate action sets, provide incentives and determine outcomes in individual 
and collective decisions related to water development, allocation, use and management’ 
(Saleth and Dinar 2004). Although most of their work is concerned with institutional 
reform processes, theory and principles, and not the outcomes of those reforms, they 
make valuable contributions to understanding the complexity of factors which influence 
the evolution and performance of water institutions.   
 
Noting that institutions are subjective (tied to belief systems and mental constructs), path 
dependant (their status and future cannot be divorced from their earlier history), 
hierarchical and nested in cultural, social, economic and political contexts, they propose 
that: a) individuals and perceptions; b) continuous and gradual change; c) transaction 
costs, and; d) contextual factors play important roles in institutional change and 
performance.  
 
In an attempt to simplify the factors at play in institutional change they characterise the 
role of both endogenous structure and exogenous environmental factors. Endogenous 
factors are those internal to the water sector (e.g. capacity, resources, water conflict, 
financial and physical crisis, water institutions and linkages between them). Exogenous 
factors are outside the strict confines of the water sector and their institutions (e.g. 
economic development, demographic change, technical progress, economic and political 
reform, international commitments and natural disasters). They go further to unbundle 
these: institutional structure into legal policy and organisational aspects; institutional 
environment into the wider governance framework and context. They posit that overall 
institutional performance is determined by the strength of structural and functional 
linkages between these factors as well as individual features and capabilities of each 
component.   
 
This distinction between endogenous or exogenous factors is one which we will return to 
in our analysis as an organising principle.   
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Further complicating the factors influencing institutional performance are the time 
dependant variables and stages which Saleth and Dinar articulate. They identify phases of 
change in institutional development, from mind change to political articulation, 
institutional change and actual impact, which are each mediated by a variety of factors 
including institutional evaluation (formal or subjective), information flow and learning, 
political lobbying and bargaining, organisational power and politics, behavioural 
changes, and expectations of performance. These can be instigated or evolve locally via 
political demand or can be imposed or instigated externally by purposive reform, or the 
tactics and strategies of local or international actors. Again, we apply this ‘loci for 
instigation of change’ as an organising principle in the mapping of institutional 
mechanisms in this study.    
 
Dinar et al. (2005) identify broad categories of empirical variables which might 
contribute to change and performance in water resource institutions. Although their work 
contributes much to our understanding, a key limitation is a tendency to consider process 
based variables such as ‘decentralisation of institutions’ as indicators of performance. 
They tend to interpret change in process as an end in itself, rather than to judge progress 
based on the material outcomes delivered. Where material outcomes are considered it is 
limited to self-reporting by RBAs (through ‘executive perceptions’) on attainment of 
‘major basin management objectives’, or incidence of ‘major problems in the basin’ 
(Saleth and Dinar 1999). Thus, an important level of resolution, verifiability and 
objective detail is missing, and the work therefore has limited utility in terms of evidence 
based policy and practice.   
 
The mapping team also acknowledge the relevance of literature on institutional 
performance influenced by the work of Elinor Ostrom and associates. The factors leading 
to success or failure of natural resource governance are the focus of her work on the 
‘evolution of institutions for collective action’ (Ostrom 1990). Here a factor, or ‘design 
principle’, is defined as an ‘essential element or condition that helps to account for the 
success of […] institutions in sustaining the common pool resource and gaining the long 
term compliance of appropriators to the rules in use’ (Ostrom 1990, p.90). Based on 
analysis of a diverse set of case-studies, Ostrom proposed a list of eight factors or design 
principles shared by successful institutions regardless of the type of resource or context: 
well-defined boundaries; congruence between provision and appropriation rules and local 
conditions; collective-choice arrangements; monitoring; graduated sanctions; conflict-
resolution mechanisms; minimum recognition of rights and nested enterprises.  
 
Ostrom's work on institutional performance has significantly influenced the analysis of 
natural resource governance and there is some evidence to support the ‘design principles’ 
(Cox et al. 2010). Nevertheless, this body of literature has been the subject of critiques 
which focus for example on the lack of attention given to the role of context in natural 
resource governance (Mosse 1997, Cleaver 2000, Bardhan 2000, 2005) and the socially 
embedded nature of institutions (Cleaver 2002, Edwards and Stein 1999). Blaikie (2006) 
also contests the case for ideal conditions that enable successful institutions because of 
the disjunction between theoretical design and the actual governance of resources.  
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Other authors help us understand the linkages between the performance of institutional 
mechanisms, the nature of the tasks they face, environments they operate in and 
outcomes they attain. Although the reference is somewhat dated, Arturo Israel’s work on 
institutional performance and incentives (1987) has been heralded as ‘one of the most 
powerful lessons to have been learned about capacity development and institutional 
performance over the last 20 years’ (Teskey 2005, p.14). Reflecting on 30 years of work 
with the World Bank, Israel found that in trying to explain the success or failure of 
institutions, the Bank came up with factors such as: local commitment; price distortions; 
good management techniques; good planning and preparation; outstanding managers and 
exogenous factors, but that these did not provide a satisfactory conceptual framework or 
adequate explanation for the pattern of results observed. Instead he proposed and tested 
two explanatory concepts - ‘task specificity’ and ‘competition surrogates’ to explain 
institutional performance based on the incentives which these characteristics ‘build in’ to 
activities. Applying Israel’s concepts to the attributes of WRM tasks suggests that they 
have low specificity and a dearth of competition surrogates and so operate under an 
‘enormous handicap, lacking any powerful incentives for performance’ (Israel 1989, p.5).  
Israel maintains that such a handicap is shared by many development and poverty 
reduction focused activities and he proposes specific operational and management 
measures to compensate for this lack of built in incentives. Although there are limits to 
Israel’s analysis and hypotheses his work further reveals the complexity and the 
importance of understanding the determinants of institutional performance.    
 
Determinants of performance, or ‘factors’ have been defined as: ‘essential element(s) or 
conditions that help to account for the success of institutions in sustaining the common 
pool resource and gaining the long term compliance of appropriators to the rules in use’ 
(Ostrom 1990, p.90); and elsewhere as ‘the patterns that either encourage or inhibit the 
constructive coordination of individuals’ behaviour’ (Dinar et al. 2005). Factors may 
include: human resources; facilities; information; institutional environment; physical 
environment; political influence and culture, as well as feedback inputs, such as 
legitimacy and revenue. Compiling an exhaustive list of strictly defined factors prior to 
undertaking the systematic mapping is neither possible nor desirable. Although a loose 
definition is important in order to avoid prejudicial recovery from the literature, he 
factors, circumstances, causes or influencing elements demand a necessarily wide 
definition at this stage in the systematic map. It is anticipated that these factors, or 
conditions, will be found both to emerge inductively from research and to be tested 
deductively based on ‘theorised’ conditions for success. Nevertheless, for illustrative 
purposes potential factors can be grouped loosely within the functional, social and 
progressive domains outlined above. For example they may include functional 
considerations such as finance, 'capacity', data, analytical tools, staff, training, 
coordination and communication; social and political considerations including socio-
economic status, levels of democratic deliberation, culture, customs, capture and 
corruption; or factors linked to progressive critiques such as incentives, legitimacy, 
authority and accountability. 
 
Thus, the nature of the development challenge, research problem and systematic map 
question are complex and challenging. Although it may be difficult to isolate the 
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individual roles of multiple and interrelated factors, the application of careful and focused 
research and evaluation – including for example quantitative, Multivariate analysis,   
pattern matching within case studies, and institutional ethnographies are likely yield 
valuable insights for policy. The imperatives for such work are clear.  
 
This short overview captures only a fraction of the fragmented thinking and policy advice 
on water resource institutions, much of which lacks the support of grounded evidence and 
is undermined by a lack of trust-worthy metrics. DFID’s initiation of a systematic map to 
locate, collate, and appraise evidence on institutional performance in water resources as 
part of its drive for evidence-based policy making is therefore timely. 
 

2. Objectives  
 
2.1. Primary objective  
 
The primary objective of this mapping exercise is to carry out a systematic mapping 
exercise which identifies, appraises and describes the nature and coverage of empirical 
research which explores the following question:   
 
What factors determine the performance of institutional mechanisms for water resources 

management in developing countries in terms of delivering pro-poor outcomes, and 

supporting sustainable economic growth?  

 
The process of systematic mapping will provide a rigorous and comprehensive search, 
collation, organisation and preliminary appraisal of the available evidence base, 
documented in English language grey and peer reviewed academic literature. Literature 
published before 2011 is included which focuses on, or if studies are comparative, 
includes focus on developing countries in Africa, Latin America and Asia.  
 
The mapping exercise does not attempt the level of quality assessment of each paper 
required in a systematic review and no evidence synthesis is attempted to seek an answer 
to the question. The open ended nature of the question, and the large and heterogonous 
nature of the evidence mean that an exploratory systematic map is more appropriate. For 
included studies, key features of the methodology and reporting are described; 
characteristics of the study scope, topic, focus and factors discussed are extracted and 
mapped; and a preliminary appraisal of study quality is provided.  

 
 
2.1. Secondary objectives 
 

- To describe the nature and coverage of research in the topic area. The map 
provides a tool for interrogating the evidence base on the topic, identifies gaps 
and assists navigation to relevant articles.  
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- To inform and influence future research priorities, design and reporting. 
Although it does not involve full blown quality appraisal, through identifying key 
features – scope and coverage, methodologies, reporting, and preliminary quality 
assessment, the map identifies priorities for future research.  

 
- To provide a searchable bibliographic database and resource. The map is an 

annotated and organised key to literature on the topic for use by practitioners, 
academics, policymakers, students and the public.  

  

3. Methodology  
 
The methodological stages applied in this systematic mapping exercise are summarised 
here and set out in Figure 2 overleaf, with a more detailed description provide in Sections 
3.1 to 3.7.   
 

a) Scoping, desk review and consultation with a stakeholder advisory panel to 
finalise the guiding question and define key terminology. 
 

b) The identification of relevant articles through a search strategy which includes the 
application of a Boolean search string to literature databases and collation of 
relevant papers from websites, stakeholders and literature reviews. 
 

c) A two stage screening process using first the title and abstract and then the full 
text analysis to exclude or include articles based on their relevance to the question 
using a set of consistent inclusion criteria given in Table 3. 
 

d) Consultation with DFID to determine the scope and nature of mapping, data 
extraction and quality assessment for included papers.  
 

e) Detailed full text review and outline mapping followed by team review of the 
final sample of papers. 
 

f) Criteria extraction and detailed mapping of final sample. 
 

Presentation of mapped results, descriptive statistics, cross-tabulations, figures and 
narrative report to aid interpretation 
 
The remainder of this section details how each of these steps were delivered in order to 
ensure a comprehensive approach which avoids introduction of bias, and secures the 
replicability and validity of results.  
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Figure 2. The mapping process and stepwise progression of methodology 
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3.1. Question formulation, defining terminology and scoping 
 

3.1.1. Systematic map question 
During 2010-11, DFID identified the need for an impartial and independent systematic 
review or map on the performance of institutional mechanisms in water resources.  The 
original guiding question was:   
 

Do institutional mechanisms for water resources management result in more 

equitable, sustainable and efficient allocation and use of water resources, in terms 

of improved resilience of poor people to floods and droughts? 

 
However, scoping work, feedback from the stakeholder advisory panel and further 
discussions with DFID generated a modified question: 
 
 

What factors determine the performance of institutional mechanisms for water 

resources management in developing countries in terms of delivering pro-poor 

outcomes, and supporting sustainable economic growth? 

 
Definitions of the terms used in the question are provided in Table 1 (p.31). 
 
Whilst the question reflected the hypothesis underpinning the original: that reformed 
institutional processes (decentralisation to basin level management; devolution of 
responsibilities to water user associations; greater levels of participation in decision 
making, marketization of water, or implementation of new permitting, charging and tariff 
structures, etc.) lead to more sustainable and pro-poor water, flood and drought 
management, the modifications were qualified on the following basis:  
 
a. Exploration of contextual factors is preferred to simple evaluative analysis. The 

relationships between the explanatory variables, institutional performance and 
desirable outcomes are complex and non-linear. An exploration of the empirical 
evidence - primary research whether qualitative or quantitative - for these variables, 
their relative strength and modes of influence will therefore produce more insightful 
results than the simplistic yes/no approach implied in the initial question. Mapping 
and appraising the evidence for factors which influence (positively or negatively) 
attainment of pro-poor outcomes and sustainable growth through WRM will aid 
improved planning and action in practice and through policy, investment and 
Official Development Assistance (ODA) programmes.  
 

b. A focus on outcomes rather than process is preferable. A focus on broad 
definitions of pro-poor and sustainable economic growth outcomes rather than the 
processes through which these might be achieved, (such as greater participation, 
equitable and efficient allocation, and improved resilience) is preferred. Although 
the search includes the variety of terms associated with these processes, our focus 
on empirical evidence of desirable outcomes will have the following benefits: 
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• Relative and absolute measures across economic and livelihood indicators 
more objectively reflect whether WRM has been effective in meeting policy 
goals than simple adherence to processes. There are multiple assumptions 
and dangers in measuring institutional success in terms of processes adopted.   

• Measuring changes in economic or poverty status will more objectively 
reveal whether vulnerability of the poor or the economy to flood and drought 
stresses have been minimised or whether resilience has been built. By 
focusing on ultimate outcomes, the complexity involved in reviewing claims 
related to inconsistently applied concepts such as equity, resilience and 
vulnerability (for example, see Wheeler and Haddad 2005) can be avoided. 

• Outcomes resulting from the wide array of WRM functions and processes 
(such as pollution control, conflict resolution, and the determination and 
protection of water use rights) can be included rather than only allocation.  

• The modified question avoids potential ambiguities associated with water 
use efficiency. The original terminology of ‘efficient allocation’ infers that 
efficiency is a default ‘preferred’ outcome of successful water institutions. 
Although efficiency is often an important precursor to sustainable use, 
multiple interpretations make it a problematic indicator of institutional 
performance (Gleick 2003). Compelling examples also exist where the 
pursuit of efficiency per se can contribute to unsustainable modes of water 
use (KAWAD 2005). Given that the intent of the exercise is to understand 
the institutional mechanisms which contribute to sustainable and pro-poor 
use, changes in the efficiency of water use as a pathway to these outcomes 
will be included, providing that researchers are able to elucidate causal 
linkages.  

• Scoping work highlights that focusing on multiple specific water 
management outcomes in the search produces an unmanageable volume of 
articles. Although an explicit focus on the evidence base for the linkages 
between water management, resilience and climate change is a critical topic, 
including these outcomes in the search returns a very high number of papers, 
in excess of 70,000. We have therefore opted for an approach which focuses 
on pro–poor outcomes and sustainable growth as end products of these 
linkages. 

• Lastly, it supports the manageability of the mapping process which given the 
magnitude of potential literature is an important consideration. Focusing on 
documented interventions which empirically advance or reduce the 
likelihood of pro-poor and sustainable growth outcomes rather than 
navigating through literature associated with claims of equity, resilience or 
efficiency makes appropriate use of the teams’ resources. 

 

3.1.2. Definition of terminology  
The definitions set out in Table 1 have been agreed based on desk study and consultation 
with the Stakeholder Advisory Panel (see 3.1.4) and have been applied consistently by 
team members throughout the mapping process.  
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Table 1. Definition of terms in the systematic mapping question. 

Term/Phrase Review Definition 
Factor The influencing or controlling elements, circumstances, causes - the determinants or 

explanatory variables of performance of water resource institutions. The definition is 
necessarily broad and elaboration of these explanatory variables will be dictated by the 
literature itself but could include for example, levels of investment and organisational 
resources; coherence with customary arrangements; process design; level of 
participation; accountability; financial incentives; issues of geography and socio-
economic status; levels of security; leadership; public sector pay and motivation; the 
influence of non-state actors etc. 
The interest is in factors which have both a positive or negative impact on the 
performance of institutional mechanisms for water management. 

Institutional 

Mechanism 

A broad definition and interpretation will be adopted incorporating those by North 
(1990), Hodgson (2006) and Ostrom (2007) where institutional mechanisms are defined 
as the formal and informal rules, norms and strategies, including organisations, laws, 
regulations, conventions, systems and agreements relating to the management of water 
resources.   

Water Resources Freshwater in lakes, rivers and existing as groundwater. Green water is also included  
Water Resource 

Management 

WRM is understood to be the planning; decision-making; administration; monitoring 
and enforcement; incentive and control procedures and processes related to the 
management of water resources.  

Developing 

Country 

The geographical focus of the map has been restricted to developing countries in Asia, 
Africa and Latin America. Developing countries are defined according to World Bank 
Global Development Indicators including low and middle income countries (see 
Appendix I) 

Pro-Poor 

outcomes 

Outcomes which benefit poor people, defined in absolute and relative terms at the 
individual, community or national level. In addition to economic indicators, livelihood 
and gender equity indicators are included. Focus on ‘outcomes’ incorporates avoided 
harm as well as positive change.    

Sustainable 

Economic 

Growth 

A broad definition is adopted which requires the demonstration of links between 
institutional performance and either positive benefit or avoided harm to economic 
activity, without compromising the uses, values and functions of water resources, or 
related natural capital (for example through depletion, degradation or changes in 
flow/availability). It also incorporates where institutional performance is shown to have 
a negative impact on economic activity.  

 

 

3.1.3.  Scoping exercise  
Once a final version of the guiding question and key terms were agreed, a testing was 
conducted to scope the search strategy. In particular this identified the most appropriate 
database search string and assisted in forward planning based on the volume and nature 
of literature returned.   
 
The scoping exercise involved testing iterations of the search syntax in three databases 
(Web of Knowledge, Scopus and the World Bank database JOLIS). The search terms 
tested and the results of applying these within a variety of potential Boolean expressions 
are provided in Appendix II. The returned articles from these exercises formed the basis 
of a mock ‘inclusion/exclusion’ exercise. This tested both the application of the search 
string and inclusion criteria (see Section 3.3) and allowed estimates of the number of 
returned articles, and the subsequent time implications. This informed two key decisions 
on the scope of the research to ensure the manageability of the exercise within the time 
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and resources available. Firstly, the map should focus only on developing countries in 
Latin America, Africa and Asia, where DFIDs interests are strongest. Secondly, the team 
established a distinction between research on the institutional mechanisms for WRM and 
that related to irrigation and agricultural water management (AWM) and water supply 
and sanitation (WSS). The latter are excluded from the map. 
 

3.1.4. Stakeholder consultation 
To quality assure the methodology and to ensure that the approach reflects contemporary 
understanding, and priorities of typical end users, the scoping exercise which included 
establishing and consulting a stakeholder advisory panel.    
 
70 global experts and practitioners in WRM and institutional development were 
contacted. A third responded and 14 provided constructive feedback on:   

• Suggestions for key references relevant to the guiding question. 
• Key individuals, organisations and websites to approach to access relevant grey 

literature. 
• The question, its structure and terminology. Idealised research designs for 

addressing the question and common sources of bias and error found in studies on 
water institutions.  

 
The responses helped to inform the design of the systematic mapping protocol (Hepworth 
et al. 2011) which was subject to further formal peer review through CEE. The 
stakeholders contacted, questions posed and a summary of responses are provided in 
Appendix III. 

 

 

3.2. Search strategy 
 

This section describes how the mapping team searched for, identified and collated the 
material required to address the guiding question.  
 
The available primary research includes single, comparative, longitudinal, and multiple 
case studies and research published in peer reviewed journals. It also features in grey 
literature, defined as documents produced and published by government agencies, 
academic institutions and other groups that are not distributed or indexed by commercial 
publishers (Johnson et al. 2011). These included studies and evaluation reports of 
organisations including multilateral and bilateral donors, international finance institutions 
and development banks, external support agencies and non-governmental organisations. 
Relevant articles exist across a wide spectrum of subject areas including social sciences 
and institutional studies; medical studies; environmental sciences and natural resource 
management; hydrology and hydro-geology; water policy and resource management; 
development, livelihoods and international studies; governance and economics; political 
economy and ecology; climate change and adaptive management.  
 
Although research relevant to this question may have been generated globally, the 
geographic scope of the map is restricted to low or middle income countries in Asia, 
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Latin America and Africa because this is the primary interest of DFID. However the map 
does draw on comparative studies which examine institutional performance in developed 
and developing countries where applicable. The list of countries considered is provided in 
Appendix I. Only articles in English were considered and this is flagged as a potential 
key limitation of the map, and discussed in Section 5. 

3.2.1. Development of the database search string  

An appropriate Boolean search string to query the databases listed below was developed 
by testing its application to Web of Knowledge and SCOPUS. Results of this testing are 
provided in Appendix II. Initially a list of search terms was compiled using the key 
elements of the guiding question broken down in to 3 key topics: water related terms, 
institutional terms and terms related to outcomes (see Table 2).  
 
No geographic filters were applied because sensitivity testing during the scoping process 
found that this led to the exclusion of useful and relevant studies, in particular those that 
used a comparative methodology with regions outside the scope of study, or which 
focused on transboundary waters. A further constraint to applying a geographic filter is 
the significant number of papers lacking a location signifier in the title, abstract or key 
words.  
 
Although a large number of terms and synonyms for WRM and institutional mechanisms 
could be used in database searches, constraints on the permitted number of characters 
available in search fields places limits on the terms which can be applied. The mapping 
team tested various configurations (including those suggested by reviewers and 
stakeholders) for sensitivity and Table 2 shows those found to return the largest number 
of relevant papers. A number of applicable search terms have been excluded because they 
are either: a) not ‘unique’ and result in a large number of unrelated returns; or b) because 
they are not particularly sensitive and do not capture additional relevant material. 
 
Databases are able to search for alternative spellings (for example British English versus 
American English), apply lemmatization or word-stemming and apply pluralisation to 
differing extents. The use of wildcards (commonly “*” or “$”) was adapted for each 
search engine or database.   
 

Search strings using the terms presented in Table 2 were tested for sensitivity in Web of 
Knowledge and the results assessed against the following criteria: 
 

• The total number of papers returned;  
• papers returned from a selection of key authors felt to be relevant and suggested 

by our expert team including work by Dinar, A., Molle, F., Easter, K., Rosegrant, 
M. and Shah, T. 

• Review of a sample of references to assess relevance from the first 20 hits, the 
5,000th-5,010th hits and the 10,000th-10,010th hits.  
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Table 2: Terms used in the search string 

Water terms Institution terms Outcome terms  

 
Resource Institution/al/s Performance  
River Organisation Benefit 
Basin Policy  Poverty  
Catchment Governance Poor  
Watershed Legislation/Legal/Law Efficient/Efficiency  
Aquifer  Reform  Equity/Equitable 
Transboundary  Administrate/tion  Resilient/ce  
Groundwater Bureaucracy Vulnerable 
Irrigate/Irrigation Allocate/tion Sustainable 
Lake Market Capacity  
 Stakeholder  Access  
 Management Security  
 Right Conflict  
 Common Scarcity 

 Participation/Participatory Economic 
 Decentralisation Livelihood 

 Adapt/Adaptive/Adaptation Gender 
  Farm/Farming/Farmer 
 

 
Based on this sensitivity assessment the optimal search string returning the most 
comprehensive and yet relevant set of articles selected for use was: 
 
Water AND (Resource* OR River* OR Basin* OR Catchment* OR Watershed* OR 

Transboundary OR Groundwater OR Aquifer OR Irrigat* OR Lake)  

 
AND  

 
(Institut* OR Policy OR Govern* OR Legislat* OR Reform OR Administrat* OR Bureaucra* OR 

Allocat* OR Market* OR Stakeholder OR Manage* OR Organisation* OR Common OR 

Participat* OR Adapt* OR Decentrali*)  

 
AND  

 
(Performance OR Benefit OR Poverty OR Poor OR Efficien* OR Equit* OR Resilien* OR 

Vulnerab* OR Sustainab* OR Capacity OR Access OR Security OR Conflict* OR Scarcity OR 

Economic OR Livelihood* OR Gender OR Farm*) 

 
Due to the wide scope of the search syntax, more than 72,9774 papers were returned in 
Web of Knowledge and 13,267 papers in SCOPUS (searching for Title-Abstract-
Keywords). In order to manage this high level of returns we used the subject area 
functions in Web of Knowledge and the keyword function in SCOPUS to remove 
unrelated fields of study such as Dentistry, Geology, Chemistry, Astronomy, Physics, 
Material Science and Psychology (details are provided in Appendix II). This filter 

                                                 
4 Search from September 15th 2011. 
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reduces the number of papers to a more manageable 13,594 from Web of Knowledge 
without arbitrarily excluding relevant papers in the process.  
 
Refining the search results from SCOPUS SciVerse is more complex as the subject area 
definitions are broad, for example ‘environmental science’ or ‘agricultural science’. 
Instead, filters can be applied to the type and format of content returned; articles rather 
than books, review articles or editorials, by using the title of the Journal to filter for 
unrelated material or using the keyword function to exclude papers on unrelated subjects 
(e.g. photosynthesis, algae, wastewater treatment). Using these filters to exclude 
irrelevant material reduces the number of abstracts to fewer than 8,500 articles. Further 
details of these searches and a definitive list of terms tested are given in Appendix II. 
 
While we acknowledge the search strategy risked overlooking a small number of studies, 
the risk has been minimized by engaging with the WRM community via requesting 
relevant articles from stakeholders, searching the bibliographies of relevant papers and 
websites of relevant organisations. 

3.2.2. Primary databases  

The following academic databases of peer reviewed journals, papers and other literature 
were searched using the search string set out in Section 3.2.1:  
 

• Web of Knowledge;  
• SCOPUS;  
• Aqualine;  
• EBSCO;  
• ELDIS;  
• JSTOR Arts and Sciences;  
• and ZETOC. 

3.2.3. Web searches  

Additional searches for unpublished and published material and grey literature were 
undertaken using Google and Google Scholar. In line with Systematic Review protocol, 
the first 50 hits were examined, with additional returns included if a high proportion of 
relevant studies are found (CEBC 2010). 

3.2.4. Websites of relevant organisations  

The websites of the following organisations, networks and initiatives were searched: 
 

- CGIAR – Consultative Group on International Agricultural Research 
- CSIR (South Africa) – Centre for Scientific and Industrial Research 
- Regional and International Development Banks, and International Finance 

Institutions  (World Bank including IEG, AfDB, ADB, IDB, IFC, IMF) 
- GWP – Global Water Partnership 
- IFAD – International Fund for Agricultural Development 
- IFPRI – International Food Policy Research Institute 
- IUCN – International Union for Conservation of Nature 
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- IWMI – International Water Management Institute 
- MRC – Mekong River Basin Commission 
- NBI – Nile Basin Initiative 
- ODI – Overseas Development Institute 
- Overseas Development Agencies: 

o AFD - L'Agence Française de Dévelopement 
o DFID – Department for International Development, UK 
o GIZ - Die Deutsche Gesellschaft für Internationale Zusammenarbeit 
o KfW - German Development Bank 
o DANIDA – Danish Aid Agency 
o FINIDA – Finnish Aid Agency 
o EU – European Union 
o NORAD – Norwegian Development Agency 
o SIDA – Swedish International Development Agency 
o CIDA – Canadian International Development Agency 
o IDRC – International Development Research Centre 
o AusAID – Australian Government Overseas Aid Program 
o USAID – United States Agency for International Development 
o JICA – Japanese International Cooperation Agency 
o Netherlands 
o BTC – Belgian Technical Cooperation 

- OXFAM 
- SIWI – Stockholm International Water Institute  
- SEI - Stockholm Environment Institute  
- Third World Centre for Water Management  
- UN (UN Water, UNEP, UNDP, UNESCO, FAO) 
- WaterAid 
- World Water Council 
- WWF – World Wildlife Fund 

 
Search capability differs considerably from website to website and therefore a simplified 
search strategy was adopted to enable a consistent approach. Most websites were unable 
to process long Boolean searches and so a shortened search syntax containing terms 
related to institutional mechanisms (rather than scoping for the sub-set of relevant papers 
produced by searching for outcomes) were used and where appropriate modified to 
reflect the requirements of each website. These modifications included changes to wild 
cards, removal of brackets and application of filters to return particular types of 
document. For websites with limited search functionality (some websites allow only 
single or limited character key word searches), the term ‘water’ was used.  
 
Each website was searched using two methods: the first search used the website search 
function (in many cases this is a Google powered search), the second search targeted the 
Publication or Research pages of the site using either a dedicated publication search or 
by browsing relevant libraries. For every website the first 50 returns for each method was 
assessed for relevance. Results were recorded together with coding to show which criteria 
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were applied for exclusion. Papers, articles or reports found to be relevant were 
downloaded to an EndNote library for further analysis.  
 
In total, 415 papers or reports were downloaded from 42 different organisations for 
inclusion in the mapping. The most significant source of data was the International Water 
Management Institute (IWMI), followed by development banks. A breakdown of the 
number of articles sourced from each organisation is given in Appendix IV. 

3.2.5. Consultations with experts, stakeholders and organisations 

Alongside contributions of relevant articles from our own mapping team and advisors, 
the stakeholders, listed in Appendix III, were contacted and asked to suggest key 
literature and websites. Expert recommendation assisted rather than determined the 
search strategy. In total, 1,661 papers or reports were suggested by experts. 

3.2.6. Reference lists of included studies and review papers 

The bibliographies of relevant review papers were used as a source for further articles. 
This search strategy generated 549 papers. 
 
 

3.3. Screening articles for relevance using inclusion criteria  
 
In order to move from a very large number of articles generated by the search described 
in 3.2 to a sub-set of papers which address the systematic mapping question, studies were 
assessed against a set of inclusion criteria.  This was done at two key stages: title and 
abstract analysis; and for papers passing to the next stage, full text analysis. At each 
stage, quality assurance tests were conducted to ensure accuracy and consistency. At the 
first screen, any complex or ambiguous cases were retained pending group discussion. 
Points i to viii set out the steps of the screening process: 
 
i. 1st screen of title and abstract   
ii. Group review of results 
iii. 2nd screen of title and abstract  
iv. Full text download 
v. 1st full text review focused on methods and conclusions 
vi. Consultation with DFID regarding next steps 
vii. 2nd full text review and high level mapping of included papers 
viii. Group review, detailed mapping and quality assurance 
 
Inclusion criteria set out in Table 3 were developed in accordance with the structure of 
the mapping question, discussion of the desired scope and focus of the map with DFID, 
and via the stakeholder advisory panel feedback. Inclusion criteria correspond to the 
PICO (Population, Intervention, Comparator, Outcome) structure adopted as standard 
practice in systematic reviews and maps, however, in this instance, the question does not 
contain an explicit comparator and therefore this element has been omitted. Nevertheless 
an ‘ideal’ research design to investigate the outcome of an institutional mechanism would 
be predicated on some form of comparison. For example ‘before vs. after’ or ‘with vs. 
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without’ research designs, or multiple case studies examining the same institutional 
mechanism under differing contexts, may be adopted to explore the impacts of a 
particular institutional mechanism, reforms or explanatory variables for performance. 
Further, the inclusion criteria do not specify particular interventions or institutional 
mechanisms as the aim is to map across all institutional mechanisms related to WRM 
outcomes to reflect the current state of the available evidence on this subject.  
 
Table 3. Inclusion criteria  

 
 

3.4. Quality assurance and Kappa testing 
 
As a result of the large number of returns generated (25, 833), the inclusion criteria were 
applied at the title and abstract stage by four reviewers. The opportunities for bias 
introduced by multiple reviewers were managed by using a Kappa Test and regular team 
meetings to discuss the application of criteria to ambiguous or unusual cases. The results 
of the Kappa Test are given below. 
 
 

Question 
Element 
 

PICO Element 
 

Description 
 

Criteria 
 

Subject Population and 
Intervention 
combined. 

Focus  
 
 
 
 
 

Institutional mechanisms <formal and informal rules, 
norms and strategies, including organisations, laws, 

regulations, conventions, systems and agreements> 

relating to water resources <freshwater in rivers, lakes 
and groundwater including soil/greenwater>. 
 

This excludes studies focused on irrigation systems and 
water supply/sanitation, unless the research design 
explicitly addresses impacts of institutional 
performance within these systems upon the wider 
basin, or for other users of the resource. Research 
explicitly on agricultural water management, watershed 
development and soil and water conservation is 
similarly excluded unless implications for water users 
at basin scales, above the scale of local intervention are 
considered.   

Geographic 

Scope  

Population Developing 
countries 

Developing Countries in Asia, Latin America and 
Africa <developing countries defined according to 
World Bank Development Indicators, including low 

and middle income countries – see Appendix I> 
Language Population  English language research only. 
Outcome Outcome Primary empirical 

measures of 
outcomes traced to 
institutional 
performance.  

a) Pro-poor outcomes <benefits or avoided harm to 
poor defined in absolute and relative terms at the 

individual, community or national level using 

economic, livelihood and gender equity indicators> 
b) Sustainable economic growth <positive benefit or 
avoided harm to economic activity without 

compromising the uses, values and functions of water 

related natural capital>  
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3.4.1. Kappa analysis 
We assessed the level of agreement between readers at the stage of title and abstract 
screening. A random sample of 189 articles was independently reviewed by three 
members of the team (Denis Hellebrandt – reviewer A, Virginia Hooper – reviewer B, 
Nina Hissen – reviewer C), with two reviewers replicating the assessment for a further 82 
articles (reviewers A and B). The level of agreement was calculated using the Kappa 
Test. We did not simply check for a match in terms of inclusion/exclusion (Tables 4 and 
5), but also compared the level of agreement on categories of exclusion assigned by each 
reviewer (Table 6). 
 
The strength of agreement was considered good in all cases. The number of matches and 
mismatches considering inclusion and exclusion only (Table 4) were the same for 
comparisons between reviewers B and C, and between reviewers A and B - although for 
different articles. For this reason we omit comparisons between reviewers B and C from 
Table 4, and their Kappa results from Table 5. 
 
Table 4.  Number of cases of agreement and disagreement in comparison between reviewers 
A and B, and A and C. Cell shading highlights cases of agreement. 

  Reviewer A Reviewer B Reviewer C Reviewer C 

  Include Exclude Include Exclude 

Reviewer A Include 41 7 24 11 

Reviewer A Exclude 13 210 8 146 

 
Table 5. Kappa test results. % refers to total n: for reviewers A and B = 271; for 
comparisons with reviewer C = 189. 

 

Reviewer A 

vs 
Reviewer B 

Reviewer A 

vs 
Reviewer C 

Kappa 0.759 0.655 

Standard Error of Kappa 0.051 0.073 

Number of observed agreements 251 170 

% of total cases reviewed 92.62 89.95 

 
Table 6. Rate of agreement between reviewers, considering match at the level of category of 
exclusion. % refers to total n: for reviewers A and B = 271; for comparisons with reviewer 

C = 189. 

 
Reviewers A and B 

agreed 
Reviewers A and C 

agreed 
Reviewers B and C 

agreed 

n 222 134 131 

% 81.9 70.9 69.3 
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3.4.2. Quality assurance at full text review 

The first level of full text reviews for inclusion was undertaken by two reviewers with 
criteria applied with caution at this stage: ambiguous cases were passed through to the 
detailed mapping stage. Quality assurance was provided by regular group discussion 
regarding such cases and borderline articles. 

 
At the second level of full text review stage, reviews were undertaken by one reviewer. In 
order to observe and correct potential bias at this stage Hellebrandt and Hepworth audited 
the selection by acting as secondary reviewers on a 10% random sub-sample of full texts.   
 
3.5. Consultation with DFID and the development of a mapping framework 
 
A relatively large number of papers remained following the first phase of the full text 
review (480). At this point consultation with DFID and CEE was conducted to determine 
the appropriate course of action. Within the resource constraints of the map full data 
extraction and validation of such a large number of papers was considered to be 
unrealistic. 

Based on this iterative methodology, the decision was made to proceed with a Systematic 
Map (see Clapton et al. 2009, and work on the closely related methodology of scoping 
studies by Arksey and O'Malley 2005, Levac et al.  2010) based on a mapping framework 
developed in conjunction with the Centre for Environmental Evidence. Rather than 
providing detailed validatory analysis of each included paper, the systematic mapping 
exercise provides an overview of the data set, summarising basic data including: 
geography, location, publication type, funding source, research design, together with 
outcomes and direction of change, indicators of research design and rigour, with data 
extraction on ‘factors’ and grading of the chain of reasoning as reported by each paper.  

The mapping framework and criteria is set out in Table 7 below and was piloted on a 
sample of 20 papers by Hooper, Hellebrandt and Hepworth. 
 
Table 7. Mapping criteria applied to included studies 

Mapping Criteria 
 

Definition and categories Explanatory note and rationale for 
criteria 

BASIC DATA   
Author Lead author Basic identifiers 
Full reference Full and proper reference 
Date   Date of publication 
Source name  Name of Journal  To observe patterns of where and 

how relevant articles are featured Article type Journal paper = 1 
Conference paper = 2 
Thesis = 3 
Organisation report = 4 

OUTCOMES   
Pro-Poor Outcomes which benefit local poor defined 

in absolute and relative terms at the 
individual, community or national level. In 

Denotes the outcomes upon which 
inclusion of the article is based 
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Mapping Criteria 

 

Definition and categories Explanatory note and rationale for 

criteria 

addition to economic indicators, livelihood 
and gender equity indicators are included. 
Focus on ‘outcomes’ incorporates avoided 
harm as well as positive change.    
Measured or observed = 1  
Not measured or observed = 0 

Sustainable economic 

development 
A broad definition is adopted which 
requires the demonstration of links 
between WRM institutional performance 
and either positive benefit or avoided harm 
to economic activity without 
compromising the uses, values and 
functions of water related natural capital, 
or where WRM performance is shown to 
have a negative impact on economic 
activity.  
Measured or observed = 1  
Not measured or observed = 0 

Denotes the outcomes upon which 
inclusion of the article is based 

Direction of outcome 
change as stated by 

paper.   

Positive = 1 
Negative = 2 
No change = 3 
Not-stated = 4 
Both = 5 
Denotes whether the authors assigned 
positive or negative values to the measured 
or observed outcomes.  

Allows exploration, organisation and 
selection of article based upon 
whether positive or negative 
outcomes observed.  Sometimes 
ambiguous because the outcomes can 
be positive and negative between and 
within groups consecutively or 
simultaneously. 

Outcome comment An opportunity for the reviewer to extract 
from the paper the indicator used to 
determine the outcome 

Provides for specific and general 
assessments of the type and spread of 
indicators used to measure 
performance.  

LOCATION AND 
SCALE  

  

Region Africa = 1 
Asia = 2 
S/LA America = 3  
Africa + Asia = 4  
Africa + S/LA America = 5  
Asia + Africa = 6  
Asia + S/LA America =7  
All = 8 

Allows categorisation of articles by 
geographical focus 

Country Country of study by name 
River Basin Denotes the name of the River Basin or 

Aquifer 
Scale of Analysis Denotes the scale at which the study was 

conducted (International, national or 
local). 
International/Transboundary = 1 
National = 2  
Local = 3 

TRANSPARENCY 
AND FUNDING 

  

Funding source 

reported 

Denotes whether the author (s) have 
disclosed the source of funding or support 

Allows analysis of levels of 
transparency within included studies 
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Mapping Criteria 

 

Definition and categories Explanatory note and rationale for 

criteria 

for the research. 
Yes = 1 
No = 0 

Funding source name Name of funding source Allows analysis of patterns of funders 
within included studies 

STUDY DESIGN   

Methodology 1 = ‘Full description’ where detailed 
reporting of the methods is presented, 
normally in a dedicated methods/data 
collection section.  
 
2 = ‘Partial description’ where authors 
briefly (1-2 sentences) state the methods 
but without sufficient detail to fully 
understand the scope, nature and 
limitations of the research, or replicate the 
study. 
 
= ‘Not described’ for papers which do not 
describe methods, or where methods must 
be inferred from the discussion or results 
section. Often difficult to identify the 
primary research element of papers in this 
category. 

Important for enabling an assessment 
of rigor and quality.  I.e. if the 
methodology is only partially or 
poorly described, then confidence in 
the results is undermined.   

Approach Articles categorised as: 
Quantitative = 1 
Qualitative  = 2 
Mixed = 3 

Permits a review of methodological 
approaches applied to the review 
question 

Design Classification based on study design: 
Single case = 1 
Comparative spatial = 2 
Comparative institutional = 3 
Comparative temporal = 4 
Multiple case = 5  
Large n (non case study) = 6  

Allows disaggregation of articles and 
evidence based on study design. 
Note: ‘Multiple Case study research 
is inconsistently defined in the 
methodological literature and used 
variously by authors. Here studies 
with > 2 locations are classified as 
‘multiple case’ irrespective of the 
units of analysis (see Discussion 
section). 

Discipline Categorised as 
Economics = 1 
Natural/biophysical = 2 
Social science = 3 
Interdisciplinary = 4 
Other =5 
 

Allows exploration of disciplinary 
biases and navigation to and 
comparison between papers within 
key disciplines  

Epistemology Sets out how the research described in the 
paper attempts to acquire knowledge, 
through either the testing of a pre-defined 
explanatory theory (deduction) or by 
searching for correlations and evidence of 
causal linkages within observed data 
(induction). 
Deductive = 1 

Supports the appraisal of how 
relevant studies seek to obtain 
knowledge. Of interest in terms of the 
balance of embedded assumptions 
within deductive work versus wider 
exploration of diverse explanatory 
variables.  Note: in some papers the 
distinction is difficult to discern 
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Mapping Criteria 

 

Definition and categories Explanatory note and rationale for 

criteria 

Inductive  = 2 
Not clear = 3 

either because of reporting issues or 
mixed methodologies. 

QUALITY 
DESCRIPTORS 

  

Replicated Has the study been replicated (repeated)? 
Yes = 1 
No = 0 

Potential indicators of research 
quality, reliability and rigour 

Presence of Control Is there a control site (comparator) for case 
study research?  For econometric studies 
and regressions, are control variables 
included? 
Yes = 1 
No = 0 

Baseline Established Is baseline data available? Has research 
been conducted prior to the institutional 
reform to enable qualification of claims 
related to outcomes? 
Yes = 1 
No = 0 

Reports Selection 
Framework for Case 

Studies 

Have the authors explained why a 
particular case study has been selected for 
research? 
Yes = 1 
No = 0 

Reports on Selection of 
Participants 

Are selection criteria (sampling strategy) 
for research participants described? 
Yes = 1 
No = 0 

Reports on Role Of 
Researcher 

Have the authors reflected on the role of 
the researcher and resulting bias in the 
results. 
Yes = 1 
No = 0 

Confounding Factors 
Discussed 

Have the authors considered confounding 
factors or rival explanations to explain 
observed data?  
Yes = 1 
No = 0 

Limitations/ 
assumptions reported 

Have the authors presented any 
assumptions or limitations of the study to 
qualify claims?  
Yes = 1 
No = 0 

Comments Elaboration and referencing of these 
criteria within paper 

Clarifies and locates observations on 
methodological quality indicators. 
Note: it should not be inferred that 
these criteria always indicate a high 
calibre study, rather they are 
potentially features of research, upon 
which judgements of rigour can be 
made. 

INSTITUTIONAL 

MECHANISM 
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Mapping Criteria 

 

Definition and categories Explanatory note and rationale for 

criteria 

Type of Institutional 
mechanism 

Articles categorised according to the 
institutional mechanism studied (more than 
1 may be applicable): Participation; 
Decentralisation; Markets; Privatisation; 
Legal; Organisational; 
Infrastructure/Technology; 
Other/comments   
Yes = 1; No =0 

Aggregation or disaggregation by 
type of institutional mechanism under 
study in the article. Note: 
‘Comments’ column permits 
elaboration and referencing by 
reviewers. 

Origins of mechanism Indicates whether the institutional 
mechanism has emerged or evolved 
locally, nationally or supra-nationally.   
Sub-National = 1 
National = 2 
Supra-National = 3 
Combination = 4 

Supports reflection on performance 
of mechanisms based on source of 
their genesis.  

FACTORS   

Identification of factors Identification of factors is based on 
identifying and extracting the explanatory 
variable(s) identified within the study as 
influencing or controlling performance of 
the institutional mechanism.  
Factor criteria were developed at three 
levels described below. 

Enables answering of the review 
question, and identification of 
patterns between articles. 

Factor typology Groupings under which factor described 
falls: 
Institutional design 
Process characteristics 
Capacity General 

Capacity Finance 
Capacity Data and information 
Capacity Technological 
Capacity Managerial 

Capacity Personnel 
Organisational behaviour: leadership 

Organisational behaviour: ethos 
Organisational behaviour: integrity and 
corruption 

Organisational behaviour: 
communication 

Other sector performance: land 
Other sector performance: electricity 
Other sector performance: education 
Economic context 

Social context 
Political context 
Hydro-physical 

Historical 
Social legitimacy 

Cost and affordability 
Water user characteristics  

Power and authority 
Incentives 

External support 

In order to allow some 
characterisation of factors identified, 
following an initial descriptive 
mapping of factors put forward as 
explanatory variables in the sampled 
texts, the team looked for patterns 
and groupings through which factors 
could be organised to reduce the 
complexity of analysis and reporting 
within the map. Whilst imperfect 
these typologies are a best attempt to 
aggregate and organise the content of 
disparate reporting styles of highly 
heterogenic research.  

Factor meta-typology ‘Groupings of groupings’ including: To support further simplification of 
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Mapping Criteria 

 

Definition and categories Explanatory note and rationale for 

criteria 

Design   
Capacity   

Organisational behaviour 
Performance of other sectors 

Context  
Relational 

data and narrative analysis of patterns 
and generation of insights  

Endogenous,  

Exogenous or Interface 
factors 

Saleth and Dinar (2005) characterise 
factors which influence institutional 
performance as either endogenous or 
exogenous. They define endogenous 
factors, as those internal to both water 
institutions and the water sector (e.g. water 
conflict, financial and physical crisis, 
infrastructural deterioration, and the 
internal structure and operational efficacy 
of water institutions), and exogenous 
factors as outside the strict confines of the 
water sector and their institutions, 
representing the general setting within 
which water sector and water institutions 
operate (e.g. economic development, 
demographic change, technical progress, 
economic and political reform, changing 
social values and ethos, international 
commitments, climate change and natural 
disasters).   
 
In this study a third typology (Interface) 
has been introduced to reflect the path 
dependent nature of many of the factors 
described in the sampled articles.  
Interface factors are neither totally external 
to the sector nor internal and rather, they 
are shaped by interactions between the two 
and occur at the interface between water 
institutions and their context. For example, 
factors relating to social legitimacy, 
concerning whether an institution enjoys 
validation and empowerment through 
popular support for its actions, are 
determined by the interface between 
endogenous institutional behaviour and 
social acceptance of that behaviour which 
is exogenous. 
 
Other examples of interface factors include 
cost and affordability (at the interface 
between endogenous price setting and 
exogenous ability to pay); power and 
authority (endogenous authority afforded 
by statutes interfacing with the exogenous 
political realities of power relations); and 
the hydro-physical context (the setting for 
which is the exogenous natural 

Supports reflection on loci of 
causation.  I.e. is performance 
determined by the overall 
institutional environment facing 
water institutions or internal features 
of water institutions and water sector 
in a given context and time point.  
Note: some studies identify factors 
which are clearly a subset of both, for 
example, efficacy of institutional 
performance and legitimacy of 
decision making processes 
(endogenous) which is path 
dependent, determined by social 
norms and historical development of 
the contemporary political climate.  
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Mapping Criteria 

 

Definition and categories Explanatory note and rationale for 

criteria 

environment but which is influenced by 
endogenous resource management 
actions).  
Endogenous = 1 
Exogenous = 2 
Interface = 3 

Chain of reasoning 

grading 

Assessed through subjective mapping of 
linkages and key steps within the chain of 
reasoning of each articles, from empirical 
building blocks, logic of arguments and 
strength of evidence and causation 
between factors and performance:  
 
Weak, a ‘Leap of faith’ = 1; where claims 
are not supported by evidence presented in 
the article.  
 
Moderate ‘Logically Reasoned’ = 2; 
where claims are extrapolated from 
empirical evidence on the basis of logical 
reasoning but are not validated and tested. 
This may also apply to claims to 
generalisation based on specific, localised 
data (for example single case study data) 
but where the external validity is 
unknown. 
 
Strong ‘Tested and Validated’ = 3; where 
claims and conclusions appear sound and 
are consistent with the research questions, 
design, methods and evidence presented in 
the article. 

Allows attachment of signifier of 
confidence to the research or study 
findings. Note: studies with partial or 
absent methodologies cannot have a 
strong chain of reasoning.  

 
 

3.6. Full text review and mapping  
 

Full text reviews were undertaken on the remaining sample of papers (480). Closer 
reading of the text allowed the strict application of the criteria outlined in Table 3 on 
complex and borderline cases. In addition, where available, the reviewers also attempted 
to search for original case study source material. For example, research conducted by the 
World Bank on river basin management and decentralisation was informed by 8 case 
studies. In this instance, the summary article rather than original studies had been 
identified by the search strategy. The reviewers sourced the original case study research 
reports and applied the inclusion criteria to each individual study. The identification of 
additional source material resulted in 19 additional articles or reports for full text review. 
 
Where papers met all the inclusion criteria, high level mapping was undertaken against 
the framework presented in Table 4. Data was extracted into an Excel spread sheet. The 
detailed full text review resulted in a sample of almost 50 papers which were then 
reviewed and checked against a strict application of inclusion criteria by Hooper, 
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Hellebrandt and Hepworth. Each paper was the subject of methodological group 
discussion to agree qualification against each inclusion criteria and extraction of data 
against mapping criteria. Through this process the final sample of articles was reduced to 
38. 
 

3.6.1 Criteria extraction: determining ‘factors’ and grading the chain of 
reasoning 

The majority of the characteristics to be mapped involve objective reporting and reflect 
the content of each paper. The reviewers indicated the presence or absence of the 
mapping elements and were able to complete much of the exercise without recourse to 
interpretation. This became more complex during the assessment of factors and grading 
the chain of reasoning within each paper.  
 
Here the reviewers attempted to identify factors put forward by authors as explanatory 
variables or determinants of the performance of the institutional mechanism presented 
and outcomes explored by the research. This was sometimes problematic because of 
heterogeneous and incomplete reporting and research designs, with reports only 
occasionally presenting their data and conclusions in the format and language of the map 
question. On these occasions, identification of factors and subsequent data extraction was 
necessarily interpretive, based on reading and judgement of the mapping team.   
 
Similarly, the systematic mapping team were keen to ascribe a grade to the chain of 
reasoning demonstrated within the research and its reporting. This was felt to be 
important in order to differentiate between, on the one hand, the large numbers of papers 
which made bold, or extrapolated claims and conclusions regarding the relationships 
between explanatory variables, performance and outcomes, and on the other, the smaller 
number of articles which based conclusions regarding these causal linkages on more 
thoroughly triangulated, tested or validated evidence and arguments. A graduation 
schema based on this preliminary appraisal of study quality has been applied to 
distinguish between what the team have termed: 
 

Grade 1. A weak chain of reasoning: the tendency to step from reported data to 
concluding insights which are not substantiated by, or related to that data. 
 
Grade 2. A moderate chain of reasoning: based on clearly explained logical 
reasoning and extrapolation between empirical evidence and causal mechanisms. 
Also included here are claims to generalisation based on specific, localised data, 
for example single case study work where the external validity is unknown. 
 
Grade 3. A strong chain of reasoning: based on triangulation, testing and 
validation drawing on several sources of data, with claims and conclusions 
appearing sound and consistent with the clearly reported research questions, 
design, methods and evidence presented in the article. Note that articles without, 
or only partially reported methodology, could not be grade 3.  
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Although a degree of subjectivity is necessarily introduced through these two processes, 
the team are confident that a consistent approach which has strived to remove bias adds 
value to this systematic map. In order to reduce bias and ensure traceability and 
transparency of decision making, the mapping team discussed each paper in detail and 
referenced the evidence used to populate the map through citing page and paragraph 
numbers and supporting notes.  
 
Nevertheless this exercise flags a number of challenges and questions for discussion. For 
example, are factors that explain the actual existence of a mechanism explanatory in 
terms of its performance? At what point does a material fact become an explanatory 
variable? These complexities were compounded not only by the difficulties of designing 
and conducting research on the map topic, but also by frequent poor reporting of research 
designs and the failure of many authors to present a clear chain of evidence, or reasoning  
linking outcomes to causal mechanisms and determinants. 
 
 

3.7. Data appraisal, presentation and reporting 
 
Mapped data have been analysed in Excel and SPSS to derive descriptive statistics and 
cross tabulations of mapped characteristics. 
 
Following the SCIE Systematic Mapping Guidance (Clapton et al. 2009) the data 
appraisal describes the extent and focus of the literature identified. The team have held 
back from attempting a narrative synthesis of evidence available to answer the systematic 
map question, because such vote counting is inappropriate without full qualitative 
evaluation of each article. However the following will be presented and discussed: 
 

• A standardised flow chart of literature records within the systematic mapping 
process. 

• Graphical and tabulated presentations to illustrate the spread and comparisons 
between mapped categories. 

• A discussion of the results of the cross-tabulation exercises. 
• Systematic Map provided as appendices/spreadsheet. 
• Limitations of the map  
• Uses and implications for policy, practice and research. 

 

4. Results  
 
4.1. Map statistics  
 
The protocol (Hepworth et al. 2011) was approved and search strategy commenced in 
October 2011. Despite attempts to design a manageable search strategy using syntax 
refined through scoping work, the nature of the question, the literature and its 
organisation within databases generated a very high return of articles. Initially, 27,001 
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were identified through databases with an additional 2,843 from other sources (19 were 
added later through bibliographies of included texts).   
 
Figure 3, represents the flow of literature records in the mapping exercise. It shows how 
application of the inclusion criteria reduced the sample size of articles from 29,863 to 38, 
a relatively large reduction, representing an inclusion ratio of 1:785, or with 0.13% of the 
original total records returned by the search eventually being mapped. Summary details 
of the 38 mapped papers are provided in Appendix 5, with further details extracted from 
each presented and discussed in Sections 4 and 5.   
 
Table 8.  Exclusions per criteria, as totals, rank and percentage of total records  

Exclusion Criteria Total exclusions  Rank % of total 

Language 13 7 0.05 
Geography 4,365 3 15 
Subject 16,648 1 56 
Outcomes 3,406 4 11 
Duplicates 5,145 2 17 
Books 22 6 0.1 
No access to full text 226 5 0.75 
Total excluded 29,825  99.9 
Final sample 38  0.13 
Total records   29,863  100 

   
As set out in Table 8, over half of those returned by the search strategy turned out to be 
on subjects other than WRM and institutions. Almost 17% were duplicate records, whilst 
15% were outside the geographical scope, with small numbers excluded because of 
language, inability to access full text and because articles turned out to be books. Just 
over 10% were rejected because, although they were included on subject, they did not 
link or appraise institutional performance in terms of outcomes on poverty and 
sustainable economic development. Of note is that only around 1% of papers included on 
geography, language and subject brought forward evidence for these outcomes, and the 
implications of this are discussed in Section 5.  
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Figure 3. Flow of literature records within the systematic map 
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4.2. Systematic map: summary data 
 
In this section the basic characteristics of included studies, relating to authors, dates of 
publishing, sources of articles, location and geography, units of analysis, and both 
reporting of funding source and sources of funding of studies are reported. Note that there 
may be incidences where the totals of coding counts exceed 38 because criteria are not 
mutually exclusive. 

4.2.1. Lead authors 

The list of lead authors of article included in the final mapping is provided in Appendix 
V. Only two authors feature as lead authors of more than one paper in the final sample, 
Hope, R., from Oxford University with two papers, and Wang, J., affiliated to the 
Chinese Academy of Sciences with four papers. 

4.2.2. Date of publication 

Figure 4 charts the 38 articles mapped by year of publication. Although there were no 
limits or exclusions imposed by the team in terms of the date of publication, there is a 
cluster of papers published since 2002, with notably only one earlier study included in the 
mapped sample. 
  

 

Figure 4. Mapped articles by year of publication 

 

4.2.3 Sources of mapped articles 

Table 9 and Figure 5 show how the majority of articles included in the mapping exercise 
were drawn from journals (81%) followed by organisational reports (11%), conference 
papers (5%) and  academic thesis (3%). The largest sources of individual articles were 
the World Bank (4) and the journal Water Policy (4), with the journal, Water Resources 
Research contributing three papers. 
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Table 9. Sources of mapped articles by source type and name 

Source Nos 

Journal articles n=29  

Agricultural Economics 1 

Agricultural Economics Research Review 1 

Agricultural Water Management 2 

Australian Journal of Agricultural and Resource Economics 1 

Environment and Development Economics 2 

Environment, Development and Sustainability 2 

Global Environmental Change 1 

Hydrogeology Journal 1 

Journal of Agrarian Change  1 

Journal of Human Ecology 1 

Journal of Irrigation and Drainage 1 

Journal of the American Water Resources Association 1 

Mountain Research and Development, International Mountain Society 1 

Physics and Chemistry of the Earth 1 

Quarterly Journal of Engineering Geology and Hydrogeology 1 

Quarterly Journal of International Agriculture 1 

Review of Radical Political Economics 1 

Singapore Journal of Tropical Geography  1 

Water Policy 4 

Water Resources Research 3 

Waterlines 1 

Conference papers         n=2 

Paper of 2010 Australian Agriculture and Resource Economics Society Conference 1 

Unknown conference 1 

Academic thesis n=1 

PhD Thesis report 1 

Organisation report  n=6 

World Bank Working Paper 4 

ODI Working Paper 1 

World Bank / GTZ 1 
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Figure 5. Sources of mapped articles by type  

 

4.2.4. Geographical spread of studies  

Figure 6 below indicates the geographical distribution and number of studies per country.  
It shows that the largest number of studies mapped originate in India (7), followed by 
China (5), Tanzania (4) and Chile (4).  Zimbabwe, Kenya, South Africa, Mexico and 
Brazil each contributed two studies each whilst Yemen, Indonesia, Ethiopia, Jordan, 
Vietnam, Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan, and Turkmenistan each 
contributed a single study.  
 
In terms of the continental spread of the studies included, Figure 7 shows that almost half 
of the studies focused on Asia (47%), followed by Africa (29%) and Latin America 
(21%).  Only one large n global study of transboundary institutions was included.  One 
study consisted of multiple cases from multiple countries, in East Africa, featuring 
Kenya, Tanzania and Uganda, whilst a case study of a transboundary river and its 
institutions, spanning Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan, and Turkmenistan 
was included. 
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Figure 6. Mapped studies by country and number per country  

 
 

 

Figure 7. Geographical spread of included papers by continent, number and 
percentage of total  

4.2.5. River basins studied and scale of analysis 

Figure 8 illustrates that included studies overwhelmingly used local (80%), rather than 
national (15%) and international (5%) scales of analysis.   For studies which examined 
institutions or outcomes at a basin scale, the specific basins studied are listed in Table 10, 
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by country and continent.  Multiple articles focused on the Yellow River (3), the Hai 
Basin (2) in China, the Ewaso Ng’iro (2) in Kenya, the Rufiji in Tanzania (2), Luvuvhu 
in South Africa (2), and Limari in Chile (2). 
 

 
 
Figure 8. Scale of analysis within mapped articles 

 

Table 10. River basins studied by mapped articles (where specified) 

Continent/Country River Basin 

Asia 

China Hai River (2), Yellow River (3), Chaobai watershed 

India Palar   

Indonesia Brantas   

Vietnam Mekong 

‘Stans Naryn/Syr Darya   

Yemen Ta'iz, Sana'a, Sa'ada 

Latin America 

Brazil 
Jaguaribe , Baixo Jaguaribe, Pirapama, Paraı´ba 
do Sul, and Itajaı´ basins (plus 14 other basins in less detail) 

Chile La Ligua and Petorca Valley, Limari (2), Eiqu, Azapa  

Mexico Ixtlahuaca Valley 

Africa 

Ethiopia Berki (Tekeze) 

Kenya Ewaso Ng’iro (2)  

Tanzania Wami-Ruvu, Victoria, Pangani, Rufiji (2), IDB 

South Africa Luvuvhu (Limpopo)  (2) 

 

Local, 32, 80%

National, 6, 

15%

International/ 

Transboundary, 

2, 5%
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4.2.6. Transparency and funding  

Of the articles included for mapping, a total of 8, or just over 20% did not report the 
source of funding which supported the research. Table 11 summarises the funding 
sources for the 80% of studies which did report on this, organised by type of source and 
country of origin.   
 
Although the scale of funding cannot be discerned, several funding agencies are 
acknowledged in multiple studies. Entities which feature notably as prolific funders, with 
greater than three acknowledgements include DFID (6), IWMI (5), the World Bank (5), 
and the National Natural Sciences Foundation of China (4). 
 
When grouped by source country, sources of funding from the USA (31%), followed by 
multilateral sources (23%), the UK (19%) and China (9%) receive the greatest number of 
acknowledgements (see Figure 9).  
 
Table 11. Funding sources for included studies by country (where acknowledged 
and disclosed) 

Funding source name Country source 
Number of 
acknowledgements  

Governments n=21 

Government of the Netherlands Netherlands 1 

Swiss Development Cooperation Switzerland 2 

Department for International Development  United Kingdom 6 

USAID USA 3 

USDA USA 2 

Ministry of Environment, Japan Japan 1 

National Natural Sciences Foundation of China China 4 

European Union Europe 1 

GTZ Germany 1 

Research Centres/Councils/ Institutes n=12 

Australian Center of International Agricultural Research Australia 1 

International Water Management Institute Multilateral 5 

CGIAR Multilateral 1 

ESRC and NERC  United Kingdom 1 

Social Science Research Council USA 1 

National Science Foundation Switzerland 1 

Overseas Development Institute United Kingdom 1 

Chinese Academy of Sciences  China 1 

International Finance Institutions  n=7 

The World Bank Multilateral 5 

Asian Development Bank Multilateral 2 

Universities/Scholarships n=11 

University of East Anglia  United Kingdom 1 
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University of Michigan  USA 1 

USIA Fulbright Program  USA 1 

University of California   USA 2 

Cornell University USA 1 

Gates Cambridge Trust USA 1 

Smuts Memorial Fund, Cambridge University United Kingdom/RSA 1 

Wagningen University Netherlands 1 

Tufts University USA 1 

Foundations   n=4 

Rockerfeller Foundation   USA 2 

Ford Foundation USA 2 

Collaborative Initiatives n=1 

Rio Grande Basin Initiative Project USA 1 

Charities/NGOs n=1 

WaterAid United Kingdom 1 

 
 
 

 
 
Figure 9. Funding source by country as percentage of acknowledgements in 
included studies 

4.2.7. Methodology and approach 

 
Tables 12 to 16 set out the basic statistics regarding key aspects of the methodology and 
approach adopted by articles in the mapped sample. Only 42% of papers provided a full 
description of methodologies applied, with 18% failing to describe their method at all 
(see Table 12).   
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Table  12. Methodological description 
   
  n % 

Full description 16 42 

Partial description 15 39 

Not described 7 18 

 
 
A mixed methodology was by far the most common approach: comprising half of the 
studies, with quantitative or qualitative approaches adopted by around 25% each (see 
Table 13).    
 
Table 13. Articles by methodological approach 
 

 Approach n % 

Quantitative 9 24 

Qualitative 10 26 

Mixed 19 50 

 
As shown in Table 14, single case studies dominated the research designs, comprising 22 
of the 38 studies (58%) with 13% each of comparative spatial and multiple case studies. 
There were 4 large-n studies, 2 case studies which compared institutions but, interestingly 
no case studies which compared performance of the same institutional mechanism over 
time. Note the study faced difficulties due to confusion regarding the definition of 
multiple case studies in the literature, and reflecting this, the inconsistent self-labelling of 
included studies.  
 
Table 14. Articles by type of design 
 

 Design type n % 

Single case 22 58 

Comparative spatial 5 13 

Comparative institutional 2 5 

Comparative temporal 0 0 

Multiple case 5 13 

Large-n 4 11 

 
Although sometimes difficult to discern, the team attempted to assign a discipline ‘label’ 
to each study, sometimes aided by self-labelling by articles. Reflecting the mixed 
methodology already reported, half of included studies were deemed to be, or labelled as 
interdisciplinary, with the remainder representing applications of social science (26%) or 
economics (21%). No studies applying natural science were included in the final mapping 
(see Table 15).  
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Table 15. Articles by discipline 
 
 Discipline  n % 

Economics 8 21 

Natural/biophysical 0 0 

Social science 10 26 

Interdisciplinary 19 50 

Other 1 3 

 
The majority of studies were deductive, in that 55% of included studies attempted to test 
pre-developed theory, whereas only 18% were explicitly exploratory in attempting to 
develop theories via observed patterns in data. In around a quarter of studies this 
epistemological approach was unclear (see Table 16). 
 
Table 16. Articles by epistemological approach 
 

 Epistemology  n % 

Deductive 21 55 

Inductive 7 18 

Not clear 10 26 

 

4.2.8. Methodology - quality descriptors 

The mapping exercise included reviewing whether included papers featured a set of 
criteria used by CEE to describe, or communicate on the quality, or adherence to good 
practice, of any given methodology and methodological reporting. These included 
whether a control and baseline were established, whether the authors reported on how 
case studies and participants were selected, whether the role of the researcher was 
discussed, and whether a discussion of potentially confounding variables and limitations 
of the study was included. Note that this is not necessarily an assignation of research 
rigour by the mapping team, rather it is an objective reflection on the features of each 
paper against criteria which may, or may not be appropriate as signifiers of best practice 
for research of this kind.   
 
The mapping, summary results of which are tabulated in Table 17, shows that within the 
research reported in the mapped articles, less than one fifth included the presence of 
controls, or establishment of baselines. Approximately half of the studies reported on 
selection of case studies (52.6%), selection of participants (47.5%), confounding factors 
(50%) and the limitations of the research (50%). Only one study reflected on the role of 
the researcher in the research conduct and outcomes. 
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Table 17. Methodological quality descriptors – positive responses by criteria 

Quality descriptors Responses 

N Percentage of articles 

Presence of control 6 15.8 

Baseline established 6 15.8 

Selection of cases reported 20 52.6 

Selection of participants reported 18 47.4 

Role of researcher reported 1 2.6 

Confounding factors discussed 19 50.0 

Limitations of study discussed 20 52.6 

 
 
4.3. Mapping outcomes, institutional mechanisms, factors and graded chain of 

reasoning 

4.3.1. Outcomes  

Table 18 summarises the outcomes resulting from the performance of institutional 
mechanisms for WRM, as reported within the mapped articles together with the direction 
of change observed.  35 of the articles (92%) reported on pro-poor outcomes and slightly 
fewer (23, or 60%) reported on outcomes related to sustainable economic growth. The 
indicators, metrics or attributes applied within the sample of articles have been 
disaggregated. The most commonly reported measure is that of equity (reported in 9 or 
23% of papers), followed by measures of water access and availability, livelihoods and 
income which were each reported in 8 papers (21% of the sample). The diversity and 
range of measures applied can be seen in Table 18.  
 
In Table 19 the trajectories of change observed in the outcomes reported per paper are 
summarised. The most common observation in 40% of the papers was both a positive and 
negative change. 24% of articles reported only negative change, 16% only positive, 
whilst 8% reported no change. In five articles the direction of change was unclear. 
 
Table 19. Trajectory of change – percentage of mapped sample  

 
Trajectory of change Symbol n Percentage 

Positive ↗↗↗↗ 6 16% 
Negative ↘↘↘↘ 9 24% 
Positive and negative ↕ 15 40% 
No change ↔ 3 8% 
Unclear ? 5 13% 
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Table 18. Outcomes of institutional mechanism performance observed by type and trajectory of change 
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Adhikari, K. R., et al. 2009 ● ● ↗ Food security; biodiversity conservation  ● food security

Ahlers, R. 2010 ● ● ↘ Land tenure; water access; labour  ●  ● land tenure

Bakker, M. H. N. 2009 ● ● ? Economic loss; mortality and displacement  ●  ●  ●

Bhamoriya, V. and Ghandi, V.P. 2010 ● ● ↕ Economic; scarcity; equity; environment  ●  ●  ●  ●  ●  

Bhat, A., et al. 2005 ● ↗ Flood damage  ●

Budds, J. 2004 ● ● ↘ Water access; unsustainable resource use  ●  ●

Dyrnes, G. V. and Vatn, A. 2005 ● ↘ Water access; increased costs  ●   ●

Engle, N. L. and Lemos, M. C. 2010 ? ?

Gichuki, F. N. 2004 ● ● ↕ Livelihoods; income  ●  ●

Hadjigeorgalis, E. 2008 ● ? 'Safety net' for farmers in times of drought or stress safety nets

Hepworth, N. 2009 ● ● ↘ Livelihoods; economic activity; conflict; ecosystem degradation; risk; health  ●  ●  ●  ● risk

Hoanh, C. T., et al. 2003 ● ↕ Livelihoods  ●

Hope, R. A. 2006 ● ● ↕ Wage rates; employment; asset creation  ●   ● asset creation

Hope, R. A., et al. 2008 ● ● ↕ Income; income diversity; yields; water productivity  ●  ●  ●

Jembere, K. 2009 ● ↗ Conflict  ●

Johnsson, F. R. M. and Kemper, K.E.2005 ● ● ↗ Flood damage; equity and unspecified 'avoided impacts'  ●  ● avoided impacts

Kajisa, K. and Sskurai, T. 2005 ● ? Equity; efficiency  ●  ●

Liniger, H., et al. 2005 ● ↗ Water availability; conflict  ●  ●

Mapedza, E. and Geheb, K. 2010 ● ● ↘ Equity; unspecified 'negative effects on the poor'  ● negative effects

Mehari, A., et al. 2009 ● ● ↕ Conflict  ●

Mtisi, S. 2011 ● ↕ Water access; productive water use  ●  ●

Mukherji, A. 2006 ● ● ↘ Income   ●

Packialakshmi, S., et al. 2011 ● ● ↘ Access costs; yields; relocation  ●  ●  ●

Pitman, G. K. 2003 ● ● ↔ No benefits no benefits

Rawal, V. 2002 ● ● ↕ Equity; costs of access  ●  ●

Romano, D. and Leporati, M. 2002 ●  ↘ Livelihoods  ●

Shah, T., et al. 2008 ● ● ↕ Livelihoods; economic productivity  ●  ●

Sharma, P. and Sharma, R.C. 2006 ●  ↕ Costs; water access  ●  ●

Siegfried, T. and Bernauer, T. 2007 ●  ? Flows claimed as a proxy for benefits or losses flows as proxy

Sokile, C. S. and  van Koppen, B. 2004 ●  ↕ Equity   ●

Strauch, A. M. and Almedom, A. M. 2011 ●  ↗ Health  ●

Wang, J., et al. 2005 ● ↔ Yields; groundwater exploitation  ●  ●

Wang, J., et al. 2009 ● ● ↕ Income; yields; income diversity; equity; unsustainable resource use  ●  ●  ●  ●  ●

Wang, J.,et al. 2005 ● ● ↔ Productivity; income  ●  ●

Wang, J., et al. 2006 ● ● ↕ Yields; poverty; water availability  ●  ●  ●

Ward, C., et al. 2007 ●  ↕ Rights; livelihoods; income/water productivity; poverty ; employment; equity  ●  ●  ●  ●  ● rights

World Bank (Hearne, R. R. E., William, K.) 1995 ● ↕ Economic growth; equity; sustainability of resource use  ●  ●  ●  

Zhou, Y.,et al. 2009 ● ● ↘ Income  ●

Total 35 23 9 8 8 8 5 5 5 4 4 4 3 3 3 2 2 9
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Table 20. Institutional mechanisms types studied per article indicating trajectory of change, and summary details of article focus.
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       Summary of institutional mechanism studied

Adhikari, K. R., et al. 2009 ● ● ↗ ● ● Programme intervention within a National Park in Nepal

Ahlers, R. 2010 ● ● ↘ ● ● ● ● Neo-liberal reforms and free trade agreement in Mexico

Bakker, M. H. N. 2009 ● ● ? ● ● Transboundary institutions and treaties relating to flood management

Bhamoriya, V. and Ghandi, V.P.2010 ● ● ↕ ● ● ● Canal, tube-well, check-dam, tank and lift irrigation organisations employing pricing, participation and rules as sub-mechanisms, India

Bhat, A., et al. 2005 ● ↗ ● ● ● ● Decentralisation and the performance of Brantas River Basin Corporation, Indonesia

Budds, J. 2004 ● ● ↘ ● ● ● Chile’s 1981 Water Code, tradeable water rights and neoliberal reforms

Dyrnes, G. V. and Vatn, A. 2005 ● ↘ ● ● Review of de jure vs. de facto groundwater property rights and activities of the Department of the Federal District (DDF), Mexico

Engle, N. L. and Lemos, M. C. 2010 ? ? ● ● Adaptive capacity of Brazilian River Basin Organisations 

Gichuki, F. N. 2004 ● ● ↕ ● ● ● Kenyan policy initiatives & water sector reforms of the mid 1990's which promote organisational de-centralisation 

Hadjigeorgalis, E. 2008 ● ? ● ● Chile's 1981 Water Code and resultant market mechanisms 

Hepworth, N. 2009 ● ● ↘ ● ● ● ● Policy, laws, regulations and organisations in East Africa undergoing IWRM reforms 

Hoanh, C. T., et al. 2003 ● ↕ ● ● ● Infrastructure operation, land-use zoning and the use of participatory techniques to communicate policy change in Vietnam

Hope, R. A. 2006 ● ● ↕ ● Programme intervention: Working for Water Project, RSA

Hope, R. A., et al. 2008 ● ● ↕ ● ● Water allocation policy in South Africa

Jembere, K. 2009 ● ↗ ● ● ● IWRM pilot scheme in Ethiopia

Johnsson, F. R. M. and Kemper, K.E.2005 ● ● ↗ ● ● ● ● IWRM reform in Brazil

Kajisa, K. and Sskurai, T.2005 ● ? ● Informal groundwater markets in India

Liniger, H., et al. 2005 ● ↗ ● ● ● Performance of Water User Associations in Kenya

Mapedza, E. and Geheb, K. 2010 ● ● ↘ ● ● ● ● IWRM reforms in Zimbabwe

Mehari, A., et al. 2009 ● ● ↕ ● ● ● IWRM reforms and water rights in Tanzania

Mtisi, S. 2011 ● ↕ ● ● ● ● IWRM reforms in Zimbabwe

Mukherji, A. 2006 ● ● ↘ ● ● Groundwater regulation in West Bengal and Gujarat, India

Packialakshmi, S., et al. 2011 ● ● ↘ ● ● ● Informal water markets and absence of regulatory control in India

Pitman, G. K. 2003 ● ● ↔ ● ● Review of Agriculture Sector Adjustment and Sector Credit/Technical Support Programme by World Bank

Rawal, V. 2002 ● ● ↕ ●  ● Regulation of water markets by Panchayats and non-market water sharing  through co-operatives in India

Romano, D. and Leporati, M.2002 ●  ↘ ● ● Chile's 1981 Water Code: water markets, private ownership and associated legal framework 

Shah, T., et al. 2008 ● ● ↕ ● ● ● Jyotigram Scheme to reform electricity supply to rural and commercial agricultural users in India

Sharma, P. and Sharma, R.C.2006 ●  ↕ ● Informal water markets and absence of rights and legal sanctions in India

Siegfried, T. and Bernauer, T. 2007 ●  ? ● ● Assesses the 1998 treaty of the Inter-State Commission for Water Co-ordination

Sokile, C. S. and  van Koppen, B. 2004 ●  ↕   ●  Compares IWRM reforms to informal customary arrangements in Tanzania

Strauch, A. M. and Almedom, A. M. 2011 ●  ↗ ● Compares local knowledge/traditional resource management to formal structures at District/Village in Tanzania

Wang, J., et al. 2005 ● ↔ ● Examines trends to private ownership of tubewells in the North China Plain

Wang, J., et al. 2009 ● ● ↕ ● ● Collective vs. private ownership and the role of fiscal subsidy, bank loans, regulation and legal permissions for abstractions in China

Wang, J.,et al. 2005 ● ● ↔ ● ● ● Incentives for water managers, water users associations, collective management and contracting on  use, farmer incomes and productivity in China

Wang, J., et al. 2006 ● ● ↕ ● ● Reforms, comparing farmer participation to incentives as a means to effect water savings and impact crop production and poverty, China

Ward, C., et al. 2007 ●  ↕ ● ● ● ● IWRM reforms / National Water Sector Strategy on decentralisation, stakeholder partnership, water rights, strengthened basin authorities & committees in Yemen

World Bank (Hearne, R. R. E., William, K.) 1995 ● ↕ ● Chile's 1981 Water Code and tradable water markets

Zhou, Y.,et al. 2009 ● ● ↘ ● Water re-allocation strategy and land use change in China

Total 14 13 13 5 21 22 3  

Percentage 36.8 34.2 34.2 13.2 55.3 57.9 7.9
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4.3.2. Institutional mechanisms 

Through the mapping exercise, a typology of institutional mechanisms explored within 
each article comprising the final sample was assigned and data extracted against each 
type, which includes participation, decentralisation, markets, privatisation, legal 
mechanisms, organisational mechanisms or mechanisms concerning infrastructure (see 
Table 20). Multiple mechanisms are featured in most papers, with 18% of articles 
considering four mechanisms, 26% considering three, 34% considering two and 24% 
considering only one. The frequency with which each mechanism featured is shown in 
Figure 10. The most common type of mechanisms studied were those of an organisational 
nature (featuring in 58%), closely followed by statutory or legal mechanisms (55%), with 
participation, decentralisation and markets featuring in 37%, 34% and 34% respectively. 
13% of articles considered privatisation, whilst 8% looked at infrastructure based 
interventions.     
 

 
 
Figure 10. Institutional mechanism by frequency featured in mapped sample.   

The origins of the institutional mechanisms under review were also mapped and 
illustrated in Figure 11.  The majority of mechanisms were discerned to originate at a 
combination of levels (59%), both national and supra-national, with nationally driven 
mechanisms comprising just over a quarter of those studied (26%). Few mechanisms 
studied were driven exclusively from a sub-national (11%) or supra-national level (5%). 
 
Despite the large and heterogeneous nature of the articles returned by the search and 
subsequently mapped, when the institutional mechanisms were grouped by type and 
geography, a relatively small number of research ‘clusters’ become observable. For 
example, Figure 12 shows how 37% of the mapped sample concerns IWRM reform, with 
24%, almost a quarter, examining IWRM reforms in East Africa. Clusters are also 
observable which examine Indian informal and formal water management arrangements 
exclusively related to agricultural water use (18%), Chinese reforms and strategies 
concerning agricultural water use (13%), tradable water rights and the 1981 Water Code 
in Chile (11%) with all other studies explained by programme reviews (of donor lead or 
funded initiatives) (8%); transboundary treaties (5%), Mexican reforms (5%) and 
Vietnamese rural land-use (3%) initiatives respectively. 
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Figure 12. ‘Clusters’ of institutional mechanism grouped by type and geography

 

4.3.3. Factors 

 
Factor typologies 

Twenty-six factor typologies were identified based on full text review and coding 
article. The full notation, referenced pages and paragraph per factor are recorded in the 
systematic map, and the frequency with which each typology was put forward as an 
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Figure 11. Origins of institutional mechanism by frequency in final sample of articles (n=38)

 

Figure 12. ‘Clusters’ of institutional mechanism grouped by type and geography

six factor typologies were identified based on full text review and coding 
article. The full notation, referenced pages and paragraph per factor are recorded in the 
systematic map, and the frequency with which each typology was put forward as an 
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Figure 12. ‘Clusters’ of institutional mechanism grouped by type and geography 

six factor typologies were identified based on full text review and coding of each 
article. The full notation, referenced pages and paragraph per factor are recorded in the 
systematic map, and the frequency with which each typology was put forward as an 
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explanatory variable per study, and the totals across the sampled studies are set out in 
Table 21. An average of 3.6 factors were put forward as explaining institutional 
mechanism performance per article. Two figures are introduced here to simplify 
interpretation of factor typologies. Figure 13 sets out the frequency with which factor 
typologies feature in the full mapped sample. For example, the most commonly cited 
types of factor put forward to explain institutional performance concern characteristics of 
institutional processes (such as that they involved participation) and political context (for 
example, where reforms received political support or implementers had political 
independence). These factors featured in 13 articles or 35% of the sample. Other common 
types of factors included hydro-physical context (29%), social context (24%), social 
legitimacy (21%), institutional design (18%) followed by economic context and 
performance in the land management sector which both featured in 16% of articles.  Less 
commonly featured factor typologies of explanatory variable include performance in the 
electricity supply sector and personnel capacity issues which featured in only one article 
each.   
 
Factor meta-typologies 

Grouping these factor typologies into meta-groups produces the data set out in Table 22. 
This shows the spread of factors put forward by mapped articles in two groupings, in 
terms of their origins – as endogenous, exogenous or as interface factors, or as higher 
level explanatory factor groupings (for example rather than disaggregating multiple 
features of capacity, they are grouped under capacity to show the relative frequency of 
meta-types in the sample). Figure 14 graphs this data, showing the percentage frequency 
with which each meta-factor appears in the sample of papers.    
 
Interface factors feature in 68% of the papers, endogenous factors in 66% with factors 
external to the water sector cited as explanatory variables in 55% of papers. Contextual 
factors were put forward in almost three quarters of papers (28), followed by relational 
factors which appeared in half of those mapped. In descending order of frequency, other 
meta-factors include design issues (42%), capacity (34%), organisational behaviour 
(32%) and other sector performance (21%) 
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Figure 13. Frequency with which factor typology is featured in mapped sample (n=38) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 14.  Factor meta-typologies showing the frequency with which they featured across 
all mapped articles 
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Table 21. Factor typologies per mapped article and totals showing percentage of papers factor featured within and percentage of total 
factors reported.  Table is colour coded using direction of outcome change.  
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Adhikari, K. R., et al. 2009 ● ● ↗ ● ● Programme intervention within a  National  Park in Nepal ● ● ●

Ahlers, R. 2010 ● ● ↘ ● ● ● ● Neo-libera l  reforms and free trade agreement in Mexico ● ● ●

Bakker, M. H. N. 2009 ● ● ? ● ● Transboundary insti tutions  and treaties  relating to flood management

Bhamoriya, V. and Ghandi, V.P.2010 ● ● ↕ ● ● ● Canal , tube-wel l , check-dam and i rrigation organisations  us ing pricing, participation and rules , India ● ● ● ● ●

Bhat, A., et al. 2005 ● ↗ ● ● ● ● Decentra l i sation and the performance of Brantas  River Bas in Corporation, Indonesia ● ● ● ● ● ● ●

Budds, J. 2004 ● ● ↘ ● ● ● Chi le’s  1981 Water Code, tradeable water rights  and neol ibe ra l  reforms ● ● ●

Dyrnes, G. V. and Vatn, A. 2005 ● ↘ ● ● Review of de jure vs . de facto groundwater property rights  and activi ties . Mexico  ● ● ● ● ●

Engle, N. L. and Lemos, M. C. 2010 ? ? ● ● Adaptive capaci ty of Brazi l ian River Bas in Organisations  

Gichuki, F. N. 2004 ● ● ↕ ● ● ● Kenyan pol i cy & water sector reforms  of the mid 1990's  which promote organis ational  de-centra l i sation  ● ● ● ● ● ●

Hadjigeorgalis, E. 2008 ● ? ● ● Chi le's  1981 Water Code and resul tant market mechanisms  

Hepworth, N. 2009 ● ● ↘ ● ● ● ● Pol icy, laws, regulations  and organis ations  in Eas t Afri ca  undergoing IWRM reforms ● ●      ●   ● ● ● ●

Hoanh, C. T., et al. 2003 ● ↕ ● ● ● Infra structure operation, land-use zoning and the use of participation to communicate pol i cy, Vietnam  ● ● ●

Hope, R. A. 2006 ● ● ↕ ● Programme intervention: Working for Water Project, RSA ● ●

Hope, R. A., et al. 2008 ● ● ↕ ● ● Water a l location pol i cy in South Africa ● ● ● ● ● ● ●

Jembere, K. 2009 ● ↗ ● ● ● IWRM pi lot scheme in Ethiopia ● ● ● ● ●

Johnsson, F. R. M. and Kemper, K.E.2005 ● ● ↗ ● ● ● ● IWRM reform in Brazil ● ● ● ● ● ●

Kajisa, K. and Sskurai, T.2005 ● ? ● Informal  groundwater markets  in India ● ● ●

Liniger, H., et al. 2005 ● ↗ ● ● ● Performance of Water User Ass ociations  in Kenya ● ● ● ● ●

Mapedza, E. and Geheb, K. 2010 ● ● ↘ ● ● ● ● IWRM reforms in Zimbabwe ● ● ●

Mehari, A., et al. 2009 ● ● ↕ ● ● ● IWRM reforms and water rights  in Tanzania ● ● ● ●

Mtisi, S. 2011 ● ↕ ● ● ● ● IWRM reforms in Zimbabwe ● ● ● ● ●

Mukherji, A. 2006 ● ● ↘ ● ● Groundwater regulation in West Be ngal  and Gujarat, India ● ● ● ●

Packialakshmi, S., et al. 2011 ● ● ↘ ● ● ● Informal  water markets  and abs ence of regulatory control in India ● ● ● ● ● ● ●

Pitman, G. K. 2003 ● ● ↔ ● ● Review of Ag. Sector Adjustment and Sector Credi t/Technica l  Support Programme, World Bank ●

Rawal, V. 2002 ● ● ↕ ●  ● Regulation of water markets  by Panchayats  and non-market water s haring  by co-operatives, India ● ● ● ● ●

Romano, D. and Leporati, M.2002 ●  ↘ ● ● Chi le's  1981 Water Code: water markets , private ownership and as sociated lega l  framework ● ● ●

Shah, T., et al. 2008 ● ● ↕ ● ● ● Jyotigram Scheme to reform electrici ty s upply to rura l  and commercia l  agricultura l  us ers  in India ● ● ● ●

Sharma, P. and Sharma, R.C.2006 ●  ↕ ● Informal  water markets  and abs ence of rights  and lega l  s anctions  in India ● ● ● ●

Siegfried, T. and Bernauer, T. 2007 ●  ? ● ● Asse sses  the 1998 treaty of the Inte r-State Commiss ion for Water Co-ordination

Sokile, C. S. and  van Koppen, B. 2004 ●  ↕   ●  Compares  IWRM reforms to informal  customary arrangements  in Tanzania ● ● ●

Strauch, A. M. and Almedom, A. M. 2011 ●  ↗ ● Local  knowledge/tradi tional  res ource ma nagement vs . formal  s tructures  at Distri ct/Vi l lage, Tanzania ● ● ●

Wang, J., et al. 2005 ● ↔ ● Examines trends  to private ownership of tubewell s  in the North China  Pla in ●

Wang, J., et al. 2009 ● ● ↕ ● ● Col lective vs . private ownership, fis ca l  s ubs idy, loans, regulation and lega l  permiss ions,China  ● ● ●

Wang, J.,et al. 2005 ● ● ↔ ● ● ● Incentives, WUAs, col lective management, contracting on use, farmer incomes  and productivi ty, China  ● ● ●

Wang, J., et al. 2006 ● ● ↕ ● ● Reforms, farmer participation vs . incentives  to for water savings, crop production and poverty, China  ●

Ward, C., et al. 2007 ●  ↕ ● ● ● ● IWRM reforms: decentra l i sation, stakeholder partnership, water rights , strengthened RBAs, Yemen ● ● ● ● ● ●

World Bank (Hearne, R. R. E., William, K.) 1995 ● ↕ ● Chi le's  1981 Water Code and tradable water markets ● ● ● ● ● ●

Zhou, Y.,et al. 2009 ● ● ↘ ● Water re-a llocation strategy and land us e change in China ● ●

Total  7 13 5 4 4 4 2 1 5 5 2 2 6 1 3 6 9 13 11 5 8 4 4 5 4 4

Featured in percentage of articles  18.4 34.2 13.2 10.5 10.5 10.5 5.26 2.63 13.2 13.2 5.26 5.26 15.8 2.63 7.89 15.8 23.7 34.2 28.9 13.2 21.1 10.5 10.5 13.2 10.5 10.5

As percentage of reported  5.11 9.49 3.65 2.92 2.92 2.92 1.46 0.73 3.65 3.65 1.46 1.46 4.38 0.73 2.19 4.38 6.57 9.49 8.03 3.65 5.84 2.92 2.92 3.65 2.92 2.92
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Table 22. Explanatory variables of water resource management institutional performance grouped into meta-typologies  
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Adhikari, K. R., et al. 2009 ● ● ↗ ● ● Programme interventi on within a National  Park in Nepal  ●     ● ●  

Ahlers, R. 2010 ● ● ↘ ● ● ● ● Neo-l ibera l  reforms and free trade agreement in Mexico ●   ●    ●  

Bakker, M. H. N. 2009 ● ● ? ● ● Trans boundary insti tutions  and treaties  rel ating to fl ood management  

Bhamoriya, V. and Ghandi, V.P.2010 ● ● ↕ ● ● ● Cana l , tube-wel l , check-dam and i rrigation organi sations  us ing pricing, participation and rules , India ●  ● ●  ●  ●  

Bhat, A., et al. 2005 ● ↗ ● ● ● ● Decentra l i sa tion and the performance of Brantas  River Bas i n Corporation, Indones ia ● ● ●  ● ●  ● ●

Budds, J. 2004 ● ● ↘ ● ● ● Chi le’s  1981 Water Code, tradeabl e water rights  and neol ibera l  reforms  ● ●     ● ●

Dyrnes, G. V. and Vatn, A. 2005 ● ↘ ● ● Review of de jure vs . de facto groundwater property ri ghts  and acti vi ti es . Mexico ●  ●  ● ●  ● ●

Engle, N. L. and Lemos, M. C. 2010 ? ? ● ● Adaptive capacity of Brazi l ian River Bas in Organis ations           

Gichuki, F. N. 2004 ● ● ↕ ● ● ● Kenyan pol i cy & water sector reforms of the mid 1990's  which promote organisational  de-centra l i sa tion ● ●  ● ●  ● ●  

Hadjigeorgalis, E. 2008 ● ? ● ● Chi le's  1981 Water Code and resul tant market mechanis ms          

Hepworth, N. 2009 ● ● ↘ ● ● ● ● Pol icy, laws, regulations  and organisations  in East Africa  undergoing IWRM reforms ● ● ● ● ● ●  ● ●

Hoanh, C. T., et al. 2003 ● ↕ ● ● ● Infras tructure operati on, land-use zoning and the use of participation to communicate pol icy, Vietnam ●   ● ●      

Hope, R. A. 2006 ● ● ↕ ● Programme interventi on: Working for Water Project, RSA ●  ●  ●   ●  

Hope, R. A., et al. 2008 ● ● ↕ ● ● Water al location pol i cy i n South Africa ● ● ● ●    ● ●

Jembere, K. 2009 ● ↗ ● ● ● IWRM pi lot scheme in Ethiopia ●  ● ● ● ●   ●

Johnsson, F. R. M. and Kemper, K.E.2005 ● ● ↗ ● ● ● ● IWRM reform in Brazi l ● ● ● ● ● ●  ● ●

Kajisa, K. and Sskurai, T.2005 ● ? ● Informal  groundwater markets  in India  ● ●     ●  

Liniger, H., et al. 2005 ● ↗ ● ● ● Performance of Water User Ass ocia tions  in Kenya ●    ● ●    

Mapedza, E. and Geheb, K. 2010 ● ● ↘ ● ● ● ● IWRM reforms in Zimbabwe ● ● ● ●    ● ●

Mehari, A., et al. 2009 ● ● ↕ ● ● ● IWRM reforms and water rights  in Tanzania ●  ●  ●   ● ●

Mtisi, S. 2011 ● ↕ ● ● ● ● IWRM reforms in Zimbabwe ● ● ● ●   ● ● ●

Mukherji, A. 2006 ● ● ↘ ● ● Groundwater regulati on in West Bengal  and Gujarat, India  ● ●     ● ●

Packialakshmi, S., et al. 2011 ● ● ↘ ● ● ● Informal  water markets  and absence of regulatory control  in India ● ● ● ● ● ●  ● ●

Pitman, G. K. 2003 ● ● ↔ ● ● Review of Ag. Sector Adjustment and Sector Credit/Technical  Support Programme, World Bank   ●      ●

Rawal, V. 2002 ● ● ↕ ●  ● Regulation of water markets  by Panchayats  and non-market water sharing  by co-operatives , India  ● ●    ● ●  

Romano, D. and Leporati, M.2002 ●  ↘ ● ● Chi le's  1981 Water Code: water markets , private ownership and as socia ted lega l  framework ● ●   ●  ● ●  

Shah, T., et al. 2008 ● ● ↕ ● ● ● Jyotigram Scheme to reform electrici ty supply to rural  and commercia l  agricul tura l  users  in India ● ● ● ●    ●  

Sharma, P. and Sharma, R.C.2006 ●  ↕ ● Informal  water markets  and absence of rights  and legal  sancti ons  in India ● ●   ●  ● ●  

Siegfried, T. and Bernauer, T. 2007 ●  ? ● ● As ses ses  the 1998 treaty of the Inter-State Commiss ion for Water Co-ordination          

Sokile, C. S. and  van Koppen, B. 2004 ●  ↕   ●  Compares  IWRM reforms  to informal  cus tomary arrangements  i n Tanzania ●  ● ●    ● ●

Strauch, A. M. and Almedom, A. M. 2011 ●  ↗ ● Local  knowl edge/traditiona l  resource management vs . formal  s tructures  a t District/Vi l lage, Tanzania ●  ● ●     ●

Wang, J., et al. 2005 ● ↔ ● Examines  trends  to private ownership of tubewel l s  in the North China  Pl ain   ●     ●  

Wang, J., et al. 2009 ● ● ↕ ● ● Col lective vs . private ownership, fi sca l  subs idy, loans , regulation and legal  permiss ions ,China ● ● ●   ●  ●  

Wang, J.,et al. 2005 ● ● ↔ ● ● ● Incentives , WUAs, col lective management, contracting on use, fa rmer incomes and productivi ty, China ● ● ●   ●  ● ●

Wang, J., et al. 2006 ● ● ↕ ● ● Reforms , fa rmer participation vs . i ncenti ves  to for water savings , crop production and poverty, China   ●      ●

Ward, C., et al. 2007 ●  ↕ ● ● ● ● IWRM reforms: decentra l i sa tion, s takeholder partnershi p, water rights , s trengthened RBAs, Yemen ● ● ● ●  ●  ● ●

World Bank (Hearne, R. R. E., William, K.) 1995 ● ↕ ● Chi le's  1981 Water Code and tradable water markets ● ● ● ●  ● ● ● ●

Zhou, Y.,et al. 2009 ● ● ↘ ● Water re-al location strategy and land us e change in Chi na  ●     ● ●  

Total  25 21 26 16 13 12 8 28 19

Featured in percentage of articles  65.8 55.3 68.4 42.1 34.2 31.6 21.1 73.7 50

As percentage of reported  18.2 15.3 19 11.7 9.49 8.76 5.84 20.4 13.9
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4.3.4. Chain of reasoning grades 

Articles were assigned an interpretive grading based on the chain of reasoning linking 
methodology, findings and conclusions regarding factors which explain the performance 
of institutional mechanisms in delivering pro-poor and sustainable economic growth 
outcomes. Based on this grading, only four articles (11% of the sample) exhibited a 
strong chain of evidence, with the majority (24, 63%) exhibiting moderate and slightly 
over a quarter (10 papers) a weak chain of reasoning. These proportions are shown in 
Figure 15.  
 

 
 
Figure 15. Article grading based on chain of reasoning 
 
 
4.4. Cross tabulation  
 
With such a large dataset, multiple cross-tabulations and comparisons are possible to 
explore patterns in the mapped data.  Although multiple regression could potentially be 
applied, it would be inappropriate here, producing potentially misleading results because 
of the heterogeneity of the sample, the relative small dataset, the likelihood of 
interdependent co-variables and the absence of full quality assurance of articles. The 
cross tabulations conducted here are focused on generating insights about the nature of 
the evidence base through identifying patterns in the data (Section 4.4.1).  Vote counting, 
as in assigning greater or lesser importance to factors identified depending on the type 
and direction of outcome has been avoided, as it is not appropriate given the level of 
quality appraisal applied to the sample.   

4.4.1 Institutional mechanism by methodology, reasoning, and geography  

In Table 23 the data have been disaggregated to show the methodological attributes of 
studies which examine the range of institutional mechanisms identified in the sample. For 

Weak, 10, 26%

Moderate, 24, 

63%

Strong, 4, 

11%
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example it shows that of the studies examining decentralisation and privatisation, 100% 
reported on the source of research funding, whereas only around two thirds of those 
which considered the performance of markets and infrastructure reported on funding 
source.  The spread of fully described methodologies was fairly even with between 30% 
and 40% providing a full description except for those examining legal mechanisms, 
where only a quarter contained a full description of the methodology. Studies examining 
legal mechanisms also scored high in terms of having no description of method at all, 
with a third of studies in this category. Privatisation and infrastructure also scored high 
here, with 40% and 66% of studies lacking any methodological description.   
 
As may be expected, studies examining markets were heavily skewed towards 
economics, whilst most of the studies examining participation (46.2%) and 
decentralisation (53.8%) were within the social science discipline. None of the included 
studies were categorised as natural science, with most of the studies examining 
organisational (63.6%) and legal mechanisms (42%) and infrastructure based 
interventions (66.7%) conducted using an interdisciplinary approach. 
 
Table 23. Institutional mechanisms by aspects of methodology 

 
 

Table 24 continues the organisation of institutional mechanisms considered in studies by 
methodological characteristics. It shows that deductive studies (testing pre-determined 
theories and hypotheses) made up around half of all studies which examined 
participation, decentralisation and organisational mechanisms, with markets and 
privatisation featuring a relatively greater number of deductive investigations. Inductive 
approaches made up relatively few of the studies examining each type of mechanism, 
though decentralisation and organisational mechanisms saw slightly more (around a 
quarter) of studies using this epistemological approach.    
 
Studies including an appraisal of organisational, participatory and decentralisation 
mechanism appear to score more highly than others in terms of the chain of reasoning 
evident in the article, although percentages are low, at only around 1 in 7 of these papers 
exhibiting a strong chain of reasoning. Studies examining decentralisation (53.8%), 
privatisation (40%) and organisational mechanisms (41.7%) also showed a high 
frequency of papers with a weak chain of reasoning.  
 
 
 

 

 

Methodology (by % of studies including the inst mechanism)

Source of funding reportedFull description of methodPartial description methodsNo description methodsEconomics Natural Science Social Science Interdisciplinary Other

Particpation 92.3% 38.5% 38.5% 23.1% 7.7% 0.0% 46.2% 38.5% 0.0%

Decentralisation 100% 38.50% 30.7 30.1 7.7% 0.0% 53.8% 38.5% 0.0%

Markets 69.20% 38.5 38.5 23.1 46.2% 0.0% 15.4% 30.8% 0.0%

Privatisation 100% 40 20 40 20.0% 0.0% 40.0% 40.0% 0.0%

Legal 81.80% 25 50 33.3 16.7% 0.0% 33.3% 41.7% 8.3%

Organisational 81.80% 40 45 13.6 4.5% 0.0% 27.3% 63.6% 4.5%

Infrastructure 66.60% 33.3 0 66.6 0.0% 0.0% 33.3% 66.7% 0.0%
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Table 24. Institutional mechanisms by epistemology and chain of reasoning grade 

 
 

In terms of the geographical focus for studies looking at different institutional 
mechanisms their appears to be a distinctive split between Africa and Asia and Latin 
America, with studies in Africa only examining participatory, decentralisation, legal and 
organisational mechanisms with no studies examining markets, privatisation or 
infrastructure included (see Table 25). At the global level, only legal and organisational 
mechanisms were examined by papers in the sample.  

Table 25. Institutional mechanism by geography  

 
 
 
 

 
 
 
 

4.4.2 Factors by methodological approach, institutional mechanism and 
summary mechanism 

 
In this section the focus is on cross tabulations within the mapped data which to further 
describe the nature of the evidence base. In particular associations between factors 
reported and methodologies applied, institutional mechanisms and institutional typologies 
are examined. For each analysis, the factor meta-types are also charted, and chain of 
reasoning grades are explored. In order to aid interpretation, data are presented 
graphically as deviations between the mean frequencies with which factors are put 
forward in each subset and in the full sample.  

Factors by methodological approach 

Table 26 sets out a comparison of the number of factor types identified and discussed on 
average per paper by studies adopting a deductive, inductive and unclear epistemological 
approaches. It shows that the mean number of factor types discussed per paper is 3.6, 
with deductively constructed research identifying on average fewer factors (average 2.6), 
with inductive research identifying almost double that amount, at an average of five 
factors per article.  The significance of this is discussed in Section 5.2. 
 

Epistemology Chain of reasoning grade  

Deductive Inductive Not clear Weak  Moderate Strong  

Particpation 53.8% 15.4% 30.8% 38.5% 46.2% 15.4%

Decentralisation 53.8% 23.1% 23.1% 53.8% 30.8% 15.4%

Markets 61.5% 7.7% 30.8% 15.4% 76.9% 7.7%

Privatisation 60.0% 20.0% 20.0% 40.0% 60.0% 0.0%

Legal 41.7% 16.7% 41.7% 41.7% 50.0% 8.3%

Organisational 50.0% 27.3% 22.7% 36.4% 50.0% 13.6%

Infrastructure 0.0% 0.0% 100.0% 0.0% 100.0% 0.0%

Percentage of studies featuring institutional mechanism by continent

Africa Asia Latin America Global

Particpation 38.5 46.2 23.1 0.0%

Decentralisation 53.8 30.8 15.4 0

Markets 0 61.5 38.5 0

Privatisation 0 60 40 0

Legal 25 41.7 25 8.3

Organisational 45.5 40.9 9.1 4.5

Infrastructure 0 66.6 33.3 0
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Table 26. Mean number of factors identified through different epistemological approaches 

Epistemological 
approach   Mean n  factor types identified per article 

Deductive 2.6 

Inductive  5 

Not Clear  4.4 

Total sample    3.6 

 

Factors by institutional mechanism 

Figures 16 to 23 summarise the results of cross tabulating factors by institutional 
mechanism. They show the deviation between the mean frequency with which factor 
typologies are presented in articles dealing with each mechanism, and the mean 
frequency with which the same factor typology is put forward across all articles. 
Although no statistical significance should be attached to the emergent patterns, this 
analysis and the graphed results provide points for further discussion in Section 5.   
  



Hepworth et al. 2012. CEE Systematic Map

 

 

CEE Systematic Map 11-006 

64 



Hepworth et al. 2012. CEE Systematic Map

 

. 

CEE Systematic Map 11-006 

65 

 



Hepworth et al. 2012. CEE Systematic Map

 

 
Figures 16 to 22.  Factors put forward as explanatory variables per institutional 
mechanism: deviation between mean frequencies within article set and mean of all articles

Figure 23. Factor meta-types, number of factors reported and chain of reasoning grade by 
institutional mechanism: deviation between mean frequency within articles in institutional 
mechanism set and all articles.
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Figures 16 to 22.  Factors put forward as explanatory variables per institutional 
iation between mean frequencies within article set and mean of all articles

types, number of factors reported and chain of reasoning grade by 
institutional mechanism: deviation between mean frequency within articles in institutional 
mechanism set and all articles. 

 

Figures 16 to 22.  Factors put forward as explanatory variables per institutional 
iation between mean frequencies within article set and mean of all articles  

 
types, number of factors reported and chain of reasoning grade by 

institutional mechanism: deviation between mean frequency within articles in institutional 
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Participation 
Figure 21 suggests that factors associated with institutional design, external support, 
general capacity, organisational leadership and ethos, incentives, process characteristics, 
communication and social legitimacy are most frequently cited when the efficacy of 
participatory mechanisms are studied. Hydro-physical context factors are less frequently 
cited. When grouped into meta-types, endogenous factors and those associated with 
design, capacity, organisational behaviour and relational factors feature more regularly, 
with contextual factors featuring less commonly than across the full set of articles. The 
chain of reasoning within papers examining participation is slightly below the average.  
 
Decentralisation 
Factors most frequently cited within papers examining the efficacy of decentralisation are 
external support, institutional design, general capacity and social legitimacy with hydro-
physical context referenced less frequently than average. Other exogenous factors are 
mentioned more than average so that decentralisation shows a meta-typology of factors 
where relational and interface factors feature more than average, alongside capacity and 
design. Chain of reasoning within papers on decentralisation was lower than average. 
 
Markets  
Articles on markets – with a chain of reasoning slightly above average - mention 
exogenous factors such as political, social, historical and hydro-physical context, levels 
of education and performance in other sectors much more frequently than other papers in 
the mapped sample. Interface factors: cost and affordability, power and authority and 
endogenous factors including institutional design and organisational leadership and ethos 
also feature at frequencies just above average. External support, social legitimacy, 
technological and perhaps surprisingly, economic context feature less frequently than on 
average.  
 
Privatisation 
With a chain of reasoning grade below average, articles on privatisation feature 
endogenous factors much less frequently than on average across all papers. Contextual 
issues, in particular, economic, hydro-physical and political contexts are mentioned 
relatively often. Only organisational integrity and institutional design are mentioned with 
a frequency above the average for endogenous factors. Relational issues are also 
mentioned less, though cost and affordability and water user characteristics are discussed 
more frequently than is typical across the full set of papers. Much fewer factors are cited 
by papers examining privatisation and markets when compared to other mechanisms. 
 
Legal 
With a chain of reasoning grade slightly below average, papers examining legal 
mechanisms appear to emphasise a wide spread of factors, though economic context, 
external support, issues of power and authority and organisational integrity and 
corruption are brought forward more often than in other papers. Legal mechanisms 
appear less path dependent with historical context featuring less commonly – along with 
incentives - as an explanatory variable of performance.   



Hepworth et al. 2012. CEE Systematic Map 11-006 

 
68 

 
Organisational  
A wide range of factors are cited as explanatory variables for organisational mechanisms, 
with articles showing an about average chain of reasoning grade. Relational factors such 
as social legitimacy, external support, water user characteristics and incentives feature 
relatively often, with, as may be expected, endogenous characteristics including 
institutional design, process characteristics, capacity and organisational behaviours of 
leadership, ethos and communication also important. Contextual factors featured at an 
about average frequency. 
 
Infrastructure/technology 
The few papers (3) which considered infrastructure based institutional mechanisms were 
graded with a relatively high chain of reasoning grade. As may be expected, endogenous 
factors of technological capacity, data and information, finance and process 
characteristics featured relatively often in these articles, along with organisation integrity 
and corruption. Of other factors, only hydro-physical context and issues of power and 
authority featured at above average frequencies.  
 

Factors by summary mechanisms 
 
Figures 24 to 32 set out the deviation in frequencies with which factors are mentioned in 
articles relating to one of eight institutional mechanism summary types. 
 
Vietnamese rural water and land use 
The article examining Vietnamese water and land use, with an above average chain of 
reasoning grade places emphasis on endogenous capacity issues, primarily technological 
capacity and availability of data and information (see Figures 24 and 32).  
 
Chilean Water Code 
The four articles which examined the Chilean water code demonstrate an above average 
chain of reasoning, and emphasise the role of exogenous factors including economic and 
social context, levels of education, performance in the land sector, together with issues of 
cost and affordability, water user characteristics and power and authority. Organisational 
ethos and data and information are also cited at a higher than average frequency (Figures 
25 and 32).   
 
Mexican water rights and reforms  
The two articles together had a below average chain of reasoning grade and emphasised 
endogenous factors of finance, technology, organisational integrity and corruption and 
institutional design. Factors of economics, political and hydro-physical context, and 
power and authority were discussed at a higher than average frequency (Figures 26 and 
33).   
 
IWRM reforms 
Approximately one third of the sample examined the outcomes of IWRM reforms. In 
explaining performance these articles (with just below average chain of reasoning) put 



Hepworth et al. 2012. CEE Systematic Map 11-006 

 
69 

forward endogenous and interface factors more frequently than the average and 
exogenous issues, less so. Social legitimacy, process characteristics, external support and 
all types of capacity except finance were emphasised as factors, along with organisational 
communication and ethos, whilst of the exogenous factors only economic context 
featured more than average. Relational factors appear to be important with frequencies of 
this meta-type factor exceeding that seen in all other summary types (Figures 27 and 32).   
 
IWRM in East Africa 
Almost a quarter of the mapped sample concerned IWRM reform in East Africa with 
these papers exhibiting slightly weaker chain of reasoning than on average. The 
frequency of factor analysis suggest that endogenous and interface issues, in particular, 
social legitimacy, capacity, process characteristics and external support are most often 
cited as explaining performance (Figures 28 and 32).    
 
Indian informal and formal arrangements relating to agricultural water use 
With an above average grade for chain of reasoning, these articles mention contextual, 
exogenous factors much more than average across the full set of papers. Although issues 
of organisational leadership, process characteristics and institutional design are 
referenced more commonly than on average, it is issues including performance in other 
sectors, social, political, hydro-physical, historical contexts which are emphasised as 
explanatory variables (Figures 29 and 32).    
 
Chinese reforms and strategies related to agricultural water use 
With a chain of reasoning grade just below average, articles which examine this summary 
institution type report relatively very few factors as influencing performance. Incentives 
are mentioned at a higher than average frequency in these papers, along with 
organisational leadership, integrity and corruption, and hydro-physical, economic, 
political contexts and performance in the land sector (Figures 30 and 32).   
 
Project and programme reviews 
With an above average chain of reasoning grade, articles evaluating projects and 
programmes reported a relatively low number of factors. Within these, exogenous factors 
relating to performance in the land and education sectors featured, alongside issues of 
social and hydro-physical context, and cost and affordability. Only financial capacity 
featured as an endogenous explanatory variable (Figures 31 and 32).     
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Figures 24 to 31. Factors discussed as explanatory variables per summary institutional mechanism: deviation 
between mean frequency within article set and mean of all articles 

 

 

CEE Systematic Map 11-006 

70 

Figures 24 to 31. Factors discussed as explanatory variables per summary institutional mechanism: deviation 
between mean frequency within article set and mean of all articles  

 

Figures 24 to 31. Factors discussed as explanatory variables per summary institutional mechanism: deviation 
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(cont.) Factors discussed as explanatory variables per summary 
institutional mechanism: deviation between mean frequency within set and mean of all 

 

Factors discussed as explanatory variables per summary 
within set and mean of all 



Hepworth et al. 2012. CEE Systematic Map

 

Figure 32. Factor meta-types, number of factors reported and chain of reasoning grade by 
summary institutional mechanism: deviation between mean frequency within articles in 
institutional mechanism set and all articles. 
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types, number of factors reported and chain of reasoning grade by 
summary institutional mechanism: deviation between mean frequency within articles in 
institutional mechanism set and all articles.  

 

types, number of factors reported and chain of reasoning grade by 
summary institutional mechanism: deviation between mean frequency within articles in 
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5. Discussion 
 
5.1. Factors determining the performance of institutional mechanisms for water 
resources management  

5.1.1. Availability and adequacy and of evidence  

Based on the evidence identified and appraised within this systematic mapping exercise, 
the potential for unequivocally addressing the guiding question is limited by three issues 
relating to the availability and adequacy of the evidence base.   
 
First, despite the voluminous literature on WRM and its institutions, relatively very few 
studies present evidence of performance in terms of tangible outcomes for development. 
Despite the mapping team’s liberal interpretation of indicators and metrics for pro-poor 
and sustainable economic growth outcomes, there was a very large proportional reduction 
in articles after screening for empirical primary data relating to outcomes. Only 1.1% of 
studies which were included because they were on topic and in the geography of interest 
brought forward evidence of performance in terms of outcomes for poverty and 
sustainable growth. This represents a significant characterisation of the literature. We 
suggest this is partially attributable to the inherent complexity in tracing and attributing 
outcome causality to discrete institutional mechanisms. However, as discussed in Section 
5.2 and 6.2, improved research commissioning, design and practice have the potential to 
bolster knowledge generation in this respect.    
 
This first issue, the relatively small number of available articles, is compounded by a 
second issue of quality. That is, the mapped sample reports data of largely unknown 
provenance, and so confidence in the quality of the limited quantity of evidence actually 
available is weak. For example, only 42% of papers in the mapped sample provide a 
complete description of methodology applied, whilst almost one fifth provide no 
methodological description at all. These are telling statistics and contribute to the low 
chain of reasoning grades awarded, because a strong chain of reasoning cannot emerge 
from a paper with only a partial or absent methodological description.  
 
A weak chain of reasoning is also awarded when authors leap from findings to 
conclusions not obviously related to the data gathered or frame of study, a key tendency 
within the literature on this topic. A quarter of papers were judged to exhibit a weak chain 
of reasoning, 63% as moderate and only 11% as strong. The need for a more responsible 
handling of data and sober interpretation of findings is urged in Section 5.2 and 6.2. 
Without this, the literature is merely rhetorical and undermines the ability to draw 
unequivocal conclusions and reliable policy insights from the dataset. 
 
The third issue is the heterogeneity of the topic of water and its various studies, both in 
terms of design and focus. As illustrated in Section 4, fundamentally different 
institutional mechanisms are subject to evaluation using diverse indicators, metrics, 
methodological designs and epistemologies. Identifying and aggregating the factors at 
play in determining performance into a set of transferable findings for universal 
application is therefore challenging and potentially misleading.      
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Notwithstanding these issues, the systematic mapping exercise brings new insights about 
the factors which influence institutional performance. Articles containing relevant 
evidence have been identified, collated and mapped using a systematic and 
comprehensive search strategy. In relation to the availability of the evidence the search 
results suggest that: 
 

• Research examining the question seems to feature in the literature (or the 
databases searched) only after 2002. 

• The majority of evidence (81% of articles) features in peer reviewed journals, 
though important contributions are made by academic theses, conference papers 
and organisational reports. 

• Most evidence originates from studies in Asia (47% of articles) followed by 
Africa (29%) and Latin America (21%) with relatively very view studies taking a 
global or transboundary perspective. 

• Studies from relatively few countries (19) contribute the available evidence base 
with clearly identifiable ‘clusters’ of research on specific institutional mechanisms 
in specific geographies. Clusters are evident on IWRM in East Africa (24% of 
included studies), water markets in Chile (11%) and reforms relating to WRM for 
agricultural use in India (18%) and China (13%).   

• Of the included studies, 1 in 5 failed to report their funding source. The most 
frequently acknowledged sources of support are governments (contributing 55% 
of acknowledged sources), followed by research centres (32%) and universities 
(29%). Funding sources from the USA (the origin of 31% of funding sources), the 
UK (19%) and China (9%), and multilaterals (23%) are the most frequently 
acknowledged. The UK’s Department for International Development (DFID, 6 
included studies), the International Water Management Institute (IWMI, 5 
included studies), the World Bank (5) and the Natural Sciences Foundation of 
China (4) are the most prolific supporters of research on this topic.  

5.1.2 Patterns within the evidence  

When the content of the mapped sample is categorised and compared, the following 
insights emerge: 
 
Institutional mechanisms  

• The seven typologies are able to describe the range of institutional mechanisms 
studied within the mapped sample: participation (featuring in 37% of papers), 
decentralisation (34%), markets (34%), privatisation (13%), legal (55%), 
organisational (58%) and infrastructure/technology based institutional 
interventions (8%). Most studies feature more than one mechanism. 

• The majority of the mechanisms studied (58%) have their origins at both national 
and supranational level.  
 

Positive and negative outcomes 

• The most common observation reported, in 40% of mapped studies is that 
institutional mechanisms are associated with both negative and positive changes 
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in outcomes. 24% report only negative outcomes, 16% only positive, 13% are 
unclear and in 8% of studies there is no change reported. It is emphasised that 
interpreting these data as reliable assessments of institutional performance is 
highly inappropriate because no formal or thorough quality assessment has been 
applied.  
 

Factors 

• A wide range of explanatory variables influencing outcomes are reported in the 
mapped sample, at an average of 3.6 ‘factors’ per article, and these are reported to 
influence outcomes in positive and negative ways. Factors identified in the 
mapped sample can be described by 26 typologies and organised further into 6 
meta-typologies according to their nature (design, capacity, organisational 
behaviour, other sector performance, context and relational) and 3 meta-
typologies according to their origins (exogenous, endogenous and interface 
factors). These factors and their relationships are summarised in Table 26 which 
also notes the papers within which they are featured and the mechanisms they are 
associated with.  

• When organised by the frequency with which factors are brought forward in 
association with institutional mechanisms, a number of patterns regarding 
determinant factors emerge (see Table 26 ): 

- Participation and decentralisation, legal, organisational and infrastructure 
based mechanisms are more commonly discussed with endogenous and 
interface factors such as design, capacity, organisational behaviour and 
relational issues. 

- Markets and privatisation are more frequently discussed alongside 
exogenous factors including contextual issues and performance in other 
sectors. 

- A profile of factors and factor meta-types discussed in association with 
each mechanism has been drawn up for each mechanism summary type 
(see Figures 22 to 32). 

 
It is important to stress that no causality, or statistical significance is inferred in our 
analysis, and that a full quality assessment of articles analysed has not been attempted. 
However, these findings are potentially significant and useful for practitioners and policy 
makers, as discussed in Section 6.1. For example they provide an aide memoire for 
potentially important explanatory variables, with a first level of organisation based on the 
frequency with which factors are discussed in association with each mechanism type in 
the literature. However, given the limited availability and adequacy of the evidence base, 
this checklist should not be considered as exhaustive. Delineation between endogenous, 
exogenous and interface factors is particularly useful because it denotes which factors are 
within and without potential control and influence of the water sector.  The relevance of 
these findings for policy and practice are discussed further in Section 6.1. 
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Table 26.  Determinants of performance of institutional mechanisms for water resource management reported in the mapped literature 
showing articles featuring these factors and associated mechanisms  

Meta-type 1 Meta-type 2 Factor type Example Articles  
Discussed at above average 
frequency with: 

  
Institutional 

design 

Matching administrative and institutional boundaries; 

composition and mandate of decision making bodies; 

roles of local authority. 

Ahlers 2010; Bhamoriya and Ghandi 2010;  

Jembere 2009; Johnsson and Kemper 2005; Mapedza and Geheb 2009; 

Packialakshmi 2011; Ward et al. 2007 

Participation 

Decentralisation 

Markets 

Privatisation 

Legal 

Organisational 

 Design 
Process 

characteristics 

Decision making includes local stakeholders; option 

evaluation; transaction costs; responsive to seasonal 

conditions; ensuring gender equity; safeguards 

Bhamoriya and Ghandi 2010; Gichuki 2004 

Hepworth 2009; Hoanh et al. 2003; Hope et al 2008; Johnsson and 

Kemper 2005; Mtisi 2011; Packialakshmi 2011; Shah 2008; Sokile and  

van Koppen 2004; Strauch and Almedom 2011; Ward et al 2007; World 

Bank 1995 

Participation 

Decentralisation 

Legal 

Organisational 

Infrastructure /technology 

  Capacity general 
Demand for services outstrips supply; need for more 

capacity; inadequate logistical support 

Bhat et al 2004; Hepworth 2009; Jembere 2009; Liniger et al. 2005; 

Packialakshmi 2011 

Participation 

Decentralisation 

Legal 

Organisational 

  Finance  
Lack of financial resources; sufficient finance available for 

investment 

Dyrnes and Vatn 2005; Hope 2006 Liniger et al 2005; Sharma and Sharma 

2006 
Infrastructure /technology 

Endogenous Capacity 
Data & 

information 

Improved data collection; improved knowledge of physical 

and social conditions; lack of reliable flow assessment 

Gichuki 2004; Hoanh et al 2003; Mehari et al 2009; Romano and Leporati 

2002 

Decentralisation  

Organisational 

Infrastructure /technology 

  Technological 
Access to technology; 

Use of GIS and modelling to aid decision making 

Dyrnes and Vatn 2005; Gichuki 2004; Hoanh et al 2003; Liniger et al. 

2005 

Participation 

Decentralisation 

Legal 

Organisational 

Infrastructure /technology 

  Managerial Limited managerial capacity Gichuki 2004; Liniger et al 2005 

Participation 

Decentralisation 

Legal 

Organisational 

  Personnel Expertise of staff Johnsson and Kemper 2005 

Participation 

Decentralisation 

Legal 

Organisational 

  Leadership 
Chairman plays a lead role by example; committee ensure 

rules are followed; absence of accountable leadership 

Bhamoriya and Ghandi 2010; Liniger et al 2005; Packialakshmi 2011; 

Wang et al. 2005; Ward et al. 2007 

Participation 

Decentralisation 

Markets 

Organisational 

 
Organisation

al behaviour 
Ethos 

Proactive development of relationships with stakeholders; 

job approach and motivation; professional and dedicated 

staff 

Bhamoriya and Ghandi 2010; Bhat et al. 2004 

Hepworth 2009; Johnsson and Kemper 2005; World Bank 1995 

Participation 

Decentralisation 

Markets 

Legal 

Organisational 
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Integrity & 

corruption 
Bribery; capture Dyrnes and Vatn 2005; Hepworth 2009; Wang et al. 2009 

Privatisation 

Legal 

Infrastructure /technology 

  Communication Good communication with and between stakeholders Bhat et al 2004; Jembere 2009 

Participation 

Decentralisation 

Legal 

Organisational 

  Social legitimacy Credibility; acceptance; trust; perceptions of fairness 

Bhat et al 2004; Hepworth 2009; Jembere 2009; Mehari et al. 2009; Mtisi 

2011; Packialakshmi 2011; Sokile and  van Koppen 2004; Strauch and 

Almedom 2011 

Participation 

Decentralisation 

Organisational 

  
Cost & 

affordability 

Pricing of water/costs imposed by institution; existence of 

subsidy 
Hope et al 2008; Mehari et al 2009; Pitman 2003; World Bank 1995 

Markets 

Privatisation 

 Relational 
Water user 

characteristics 

Type of livelihood; ability to respond to market; 

understanding of rules 

Budds 2004; Hope et al. 2008; Mukherji 2006 

Strauch and Almedom 2011 

Privatisation 

Organisational 

Interface  Power & authority 
Lack of ‘strength’ in authorities; ambiguous authority and 

sovereignty; power relations and political ecology 

Dyrnes and Vatn 2005; Hepworth 2009; Hope et al. 2008; Packialakshmi 

2011; World Bank 1995 

Markets 

Legal 

Organisational 

Infrastructure /technology 

  Incentives 
Incentives required for users and managers; institutional 

drivers; accountability 
Hepworth 2009; Wang et al 2005 ;Wang et al. 2006; Ward et al. 2007 

Participation 

Decentralisation 

Organisational 

  External support 
Existence of strong support; donor finance package; 

nature of support; overreliance on external support 

Bhat et al 2004; Jembere 2009; Johnsson and Kemper 2005; Mapedza 

and Geheb 2009 

 

Participation 

Decentralisation 

Legal 

Organisational 

  Hydro-physical 
Nature, location or abundances or scarcity of the 

resource; outcomes of hydro-physical intervention 

Dyrnes and Vatn 2005; Bhamoriya and Ghandi 2010; Hope et al. 2008; 

Hope 2006; Mukherji 2006; Rawal 2002; Shah 2008; Soklie and van 

Koppen 2004; Wang et al 2005; Wang et al 2009; World Bank 1995 

Markets 

Privatisation 

Legal 

Infrastructure /technology 

  Historical 
Sequential development; existence of long-term 

relationships; historical existence/revival of institutions  

Kajisa and Sskurai 2009; Mehari et al 2009; Mtisi 2011; Mukherji 2006; 

Rawal 2002 

Decentralisation 

Markets 

Organisational 

 Context Economic 
Performance and access to markets and non-water 

related income; access to investment 

Budds 2004; Bhat et al. 2004; Hope et al 2008; Gichuki 2004; Wang et al. 

2009; Ward et al 2007 

Decentralisation 

Privatisation 

Legal 

Organisational 

  Political 
Sustained political support; alignment with political 

reforms; political acceptability 

Ahlers 2010; Bhat et al 2004; Budds 2004; Johnsson and Kemper 2005; 

Kajisa and Sskurai 2009; Mtisi 2011; Mukherji 2006; Rawal 2002; Sharma 

and Sharma 2006; Shah et al. 2008; Wang et al. 2005; Ward et al 2007; 

Zhou et al. 2009 

Participation 

Decentralisation 

Markets 

Privatisation 

  Social 
Levels of poverty; cultural conventions; unequal access to 

knowledge; caste system; demand 

Adhikari et al. 2009; Ahlers 2010; Hepworth 2009; Hope et al. 2008; 

Kajisa and Sskurai 2009; Mapedza and Geheb 2009; Packialakshmi 2011; 

Rawal 2002; Romano and Leporati 2002 

Decentralisation 

Markets 

Legal 

Exogenous  Education  
Low literacy levels; household education; farmer 

education 

Adhikari et al. 2009; Romano and Leporati 2002; Sharma and Sharma 

2006 
Markets 

 
Performance 

other sectors 
Power/electricity Electrification; reform  Rawal 2002 

Markets 

Organisational 

  Land Land tenure; land use change; land fragmentation 
Adhikari et al. 2009; Gichuki 2004; Mtisi 2011; Sharma and Sharma 2006; 

World Bank 1995; Zhou 2009 

Decentralisation 

Legal 
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5.2. Critical reflection on design and reporting of included studies 
 
The urgency of improved evidence for policy making and practice on institutional 
mechanisms for WRM has already been set out in Sections 1 and 2. The challenges inherent 
in conducting research on the topic has also been discussed in Section 1 and in Section 5.1, 
where it was noted that both a paucity of studies incorporating outcomes (or results), and 
problems with study quality and reporting compounded this absence of evidence. Based on 
critical reflection on the evidence base and the insights generated by this systematic map, 
improved study design and reporting to support evidence based decision making are 
discussed here. 

5.2.1. Study design 

The design of studies aiming to explore the guiding question need to consider the following: 
 
a. Selection of performance metrics.  A very large proportion of literature on the topic of 

water institutions was screened out of this mapping exercise because it did not involve 
collation and analysis of empirical data relating to outcomes. In evaluating performance, 
much of the extant literature appears to use process indicators as proxies of progress and 
outcome. We advance the notion that using process indicators (such as presence or 
absence of participatory mechanisms, multi-stakeholder forums, reformed statutes or 
decentralised authorities) is hazardous, because of the absence of a clearly evidenced 
linkage between these processes and desirable development outcomes.   

 
b. Isolating the signal of WRM performance. The imperative to appraise WRM 

mechanisms based upon outcomes rather than processes presents a challenge in terms of 
both metric selection and isolating the signal of WRM. Indicators of desirable 
development outcomes such as pro-poor and sustainable growth are subject to multiple 
inter-related influences, and untangling, tracing and attributing the signal of WRM 
mechanisms requires a strong chain of evidence and reasoning. Methodological design 
must account for delayed and remote effects, inequitably distributed outcomes and 
include those which are difficult to measure such as avoided harm. Although it is 
interpretive, our grading of the author’s chain of reasoning suggests that only 11% of 
studies in the sample possess an adequately strong chain of reasoning with a quarter 
demonstrating weak linkages between research design, findings and conclusions.     

 
c. The role of baselines, temporal comparison and control data. Of included articles 

16% employed control data, and 16% established a baseline against which to appraise 
outcomes and ‘change’ associated with the institutional mechanisms under study. In the 
absence of a ‘comparator’, studies on this topic must rely on testimony, real time 
observations or secondary data and the introduction of bias which these imply. Of note is 
that the mapped sample didn’t include any longitudinal studies which attempted to 
compare outcome variables ‘before’ and ‘after’ introduction of an institutional 
mechanism. We discuss the implications and response to this in Section 6.2. 

 
d. Idealised study design.  The mapping team are not in a position to make evaluative 

judgements about the merits of alternative disciplines, but suggest that the richness 
provided by diversity, and the diversity required by the heterogeneity of contexts should 
be encouraged. However, we note that the nature of the guiding question lends itself to 
study through case study research (CSR) or an action-research approach. CSR is ideally 
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suited to ‘how’ and ‘why’ questions regarding contemporary events over which the 
investigator has little or no control.  CSR is characterised as:  

 
 

empirical enquiry which investigates a contemporary phenomenon within its 

real life context especially when the boundaries between phenomenon and 

context are not clearly evident. Case studies as a research strategy are able to 

cope with technically distinctive situations in which there may be many more 

variables of interest than data points. It therefore relies on multiple sources of 

evidence where data are used to converge in a triangulating fashion (Yin 
2003, p.13). 
 

Van Drongelen (2001) in a review of methodologies for the study of institutions reflects 
on the need for research strategies to match objectives, the nature of phenomena and 
existing knowledge about them. She advocates rigorous application of CSR methods and 
procedures developed by Yin (1994, 2009) and van der Zwaan (1990). Eisenhardt (1989, 
p. 548) notes that the case study approach is particularly appropriate ‘when little is 
known about a phenomenon, when current perspectives seem inadequate because they 

have little empirical substantiation, when they conflict with each other or common 

sense’. Given the scarcity of evidence for decision making about institutional 
mechanisms for WRM and contested positions in the literature, such an approach 
therefore seems ideal.    
 

Based on our analysis we find that 89.4% of the studies within the mapped sample are of 
a case study design. However, as indicated by the low chain of reasoning scores and the 
methodological descriptors, very few adopt the procedural best practice in case study 
design, data collection, analysis and reporting which is required to provide 
methodological rigour and confidence in findings. Requirements for procedural 
excellence in conducting CSR are further discussed in Section 6.2.   
 
Other criteria for ensuring good quality CSR include appropriate boundaries and units of 
analysis, and an appropriate approach to analysis and interpretation. As already 
mentioned a lack of clarity and consistency in the definition of a multiple case study, as 
opposed to a single case study with multiple units of analysis appears to be an on-going 
source of confusion which requires resolution (See Section 6.2).   

 
e. Epistemological approach.  In mapping the literature, the epistemological approach 

adopted within the research described by the articles was noted. The approach to 
knowledge generation was categorised depending on whether it was clearly deductive 
(checking pre-established theories by testing them against real life conditions), clearly 
inductive (exploring patterns within real life conditions in order to generate theoretical or 
explanatory prepositions) or whether the distinction was not clear. This reveals that 18% 
of the mapped articles adopted an inductive approach, with the majority deductive (55%), 
with the remaining 26% unclear. Analysis of the mapped data suggests that deductive 
research generates on average around half as many explanatory variables as does 
inductive research (See Table 27, Section 4.4.2.1). Whilst the map cannot demonstrate the 
statistical significance of this difference, a more balanced mix between inductive and 
deductive approaches may be advantageous to ensure that real world complexity is 
adequately reflected in the evidence base. For example, given the dominance of ‘nirvana 
concepts’ (Molle 2009) such as IWRM and the Dublin Principles, there may be a 
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tendency within water research to focus on the limited range of factors embodied in these 
concepts, such as enhanced stakeholder participation, or economic valuation of water as 
key factors of performance. Whilst testing these assumptions through deductive research 
is a worthy and valid pursuit, overemphasis on testing predetermined ideas and concepts 
may put at risk the discovery of new, previously unknown ‘wildcard’ explanatory 
variables with far reaching influence on contemporary and future institutional 
performance. These types of explanatory variable seem much more likely to be exposed 
through inductive research.  

5.2.2. Study reporting by authors 

Poor reporting of studies investigating the performance of WRM institutions and included in 
the mapping exercise limits the utility of research and poses problems for evidence based 
decision making. These problems stem from inadequately reported methodologies; a lack of 
transparency; lack of reflexivity and acknowledgment of research limitations; poorly 
substantiated claims; and misleading labelling of rhetorical opinion based articles as research. 
Each issue is discussed in turn. 
 
a. Inadequately reported methodology. Less than half of the articles included in the 

mapped sample contained a reasonably detailed description of the methodology applied 
in the study, and almost 1 in 5 contained no methodological description at all. Partial 
descriptions which accompanied 39% of the sample do not provide sufficient 
information to enable readers to judge the quality or reliability of the research. That only 
47% of articles reported on how participants in the research were selected, and only 
53% reported on the rationale and logic for the selection of case studies are further 
indications of poorly reported research within the mapped sample. Irrespective of the 
quality of the research itself, this inadequate reporting undermines confidence in the 
findings and limits its potential use in evidence based decision making. Reporting style 
may vary according to discipline, and no inference is intended regarding the relative 
value of research conducted within social science, economics or other disciplines. 
Rather, it is implicit upon all authors to provide a sufficiently detailed description to 
enable readers to understand how reported claims to knowledge are generated.   
 

b. Transparency of funding source.  The source of funding for a research project may be 
a source of bias, and it is accepted good practice for all research to acknowledge sources 
of support to enable the reader to consider whether the funders had anything to gain by 
the results, or through the research adopting a certain position. Eight papers in the 
mapped sample (21%) did not disclose funding sources, a relatively high proportion, 
which undermines the credibility of those articles and the sample.   

 
c. Reflexivity and limits of research. Reflexivity emphasises the need for research 

practitioners to reflect on the implications of their own role, their methods, values, 
biases and decisions in shaping the knowledge which they generate. In order to support 
the reliable interpretation and use of findings, it is reasonable to expect research articles, 
however briefly, to reflect on the role of the researcher (in for example inducing 
observer bias), alternative explanations, confounding factors and the general limitations 
of the research being reported. Of the articles included in the mapped sample, only one 
study (representing 3% of the sample) reported on the role of the researcher, and only 
50% and 53% respectively discussed confounding factors and study limitations. These 
relatively low levels of deliberation over study weaknesses and shortcomings undermine 
the credibility and potential utility of the sample.  
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d. Claim substantiation. In both conducting the full text reviews for inclusion in the 

mapped sample, and during the mapping exercise itself, the team were struck by the 
frequency with which the concluding statements of articles appeared only loosely, or 
tangentially related to the research and findings described. There is an apparent 
widespread tendency for authors to make bold claims, unsafe extrapolations and 
generate unsubstantiated recommendations, and this is reflected in both the large 
number of papers included at abstract stage and later rejected at full text (2,131 were 
included on abstract with only 38 remaining at full text review), and the relatively high 
proportion of included articles graded as having a poor chain of reasoning (26%).  This 
tendency to make bold claims, beyond those which can reasonably be substantiated by 
the research itself typically sees claims relating to institutional performance made in the 
discussion sections of research which focused on non-institutional aspects of WRM. 
Although authors may be able to read valuable insights, these are too often labelled as 
material findings of the research, rather than notional or speculative statements. 
 

e. Article labelling and navigation. Relatedly, a large number of articles are essentially 
opinion pieces, backed up with either no research or extremely limited evidence. There 
is a need for discourse analysis, theoretical contemplation and deliberation of ideas 
within this domain, but the dominance of this type of paper and the frequency with 
which they are misleadingly labelling as research, obfuscates genuine sources of 
evidence and contributions to theory. Navigating the evidence base in the mapping 
exercise was a challenge both because of poor labelling of whole articles (opinion pieces 
simply dressed up as research), and because individual articles often failed to guide the 
reader towards clear expositions of the methods, results and conclusions of the study. 
Rather, some papers reported in large unstructured blocks of text which were difficult 
and time-consuming to navigate. As will be discussed in section 6.2, authors and their 
publishers need to more clearly distinguish between articles which are rhetorical opinion 
pieces versus genuine sources of objective evidence.   

 

 

5.3. Limitations of this systematic mapping exercise 
 
The limitations to this systematic mapping exercise are important to consider, particularly 
given its implications for the research community studying WRM institutions in developing 
countries.   

5.3.1. Limitations of scope 

a. Language. Only articles in English language have been included and it is noted that 
this may preclude inclusion of significant relevant evidence contained in non-
Anglophone material (for example, from Franco-phone Africa).  
 

b. Geographical coverage. Articles relating to the performance of institutional 
mechanisms for WRM outside of countries in Africa, Asia and Latin America have not 
been included and it is noted that this may discount pertinent evidence from other 
locations.  

 
c. Primary empirical evidence. A key inclusion criterion for articles to proceed to 

mapping was their presentation of empirical evidence based on primary research, 
whether qualitative or quantitative. This means that the studies must have involved 
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collection of data from observations, interviews, focus groups, surveys, bio-physical 
measurements, logs etc. relating to the outcomes and/or performance of institutional 
mechanisms. Collections of expert testimony, and studies which combined secondary 
data with primary data were included. However, studies that exclusively rely on 
secondary data sources such as published government statistics or pre-existing datasets 
generated by others were excluded. The rationale for this approach derives from the 
aim of a mapping exercise: to appraise the quality of the evidence. The absence of 
information on how secondary datasets are collated, means that such research cannot be 
appraised. We acknowledge the consequence that useful research such as meta-analysis 
or macro studies based entirely on secondary data such as government census data may 
have been excluded, however, this insistence on primary data is a common parameter of 
systematic reviews and mapping of evidence because of the constraints to quality 
assurance described.    

5.3.2 Limitations of methodology 

a. Access to full article texts. Despite access to academic databases, the team found that 
some articles returned via the search strategy could not be accessed at full text without 
additional payments. This was despite the team having full digital journal access 
available at a high ranking UK University. 226 articles, of the 2,131 included at abstract 
review stage could not be reviewed at full text. Although this represents a potentially 
significant source of evidence, with the time available it was not possible to send 
requests directly to the authors for copies of these manuscripts. 
 

b. A non-standard systematic review question. During the design and protocol review 
stage, the mapping team repeatedly reflected on the nature of the question. It is atypical 
of systematic review questions which tend to indicate a yes/no response, and rather it is 
open ended – better suited to systematic mapping. The nature of the question 
contributed to the large initial return of articles and has influenced the decision to 
produce a systematic map rather than a systematic review. Whilst this precludes a 
definitive answer for the client, given the paucity of the evidence base, and the 
heterogeneity of studies, the team feel that it has generated the most productive 
outcome within available resources. This work should be considered a first phase of 
consolidating the evidence base on WRM institutions. It explores the extant range of 
articles addressing the topic which can be interrogated more directly by subsequent 
reviews.    
 

c. Assigning factor typologies. Whilst systematic reviews and mapping strive to preclude 
subjective judgments, we acknowledge that by establishing typologies and meta-types 
of factors and assigning diverse insights within articles to these groupings a level of 
subjectivity is inevitable. As far as possible the groupings are based on pattern 
matching and aggregations lifted from, rather than imposed on the evidence base. 
Further, a chain of evidence is provided in the map, detailing factor type, and reference 
to the related original text upon which factors are assigned.  
 

Relatedly, no attempt has been made to map the direction of influence of each factor, so 
the map is limited by not revealing the direction of influence brought by each 
explanatory variable (for example most factors could exert a negative or positive 
influence). 
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d. Quality assessment. Full quality assessment of mapped articles has not been carried 
out. However it is likely that given the strict quality criteria specified in systematic 
review processes, very few of the mapped articles would be acceptable within a 
systematic review. Our interpretive grading, although potentially subjective, provides a 
relatively richer and larger article sample for interpretation by interested parties.    

 

 

6. Conclusions  
 
The systematic mapping exercise confirms the disparate state of the evidence. Taken as a 
whole, the evidence base is unlikely to provide unequivocal answers regarding the factors 
which determine the performance of institutional mechanisms for WRM in delivering pro-
poor and sustainable economic growth. It establishes that the pool of reliable knowledge from 
which to draw from is diminutive when the exacting standards of systematic mapping and 
review are applied. Whilst one would not expect to find clear cut evidence for universal 
determinants of institutional performance, it is startling how little good quality research 
among the voluminous literature on water is directed at linking policy and institutions to 
outcomes, and towards diagnosing the root causes of performance.    
 
In organising the evidence base which is available this systematic mapping exercise yields 
the following significant insights and implications for policy, practice and research. 
 
6.1. Implications for policy and practice  

6.1.1. Policy and practice should proceed with caution 

The mapping reveals limitations in the availability and adequacy of articles which assess the 
performance of institutional mechanisms, and suggests that relatively little is known about 
the variables which determine the success of WRM institutions.  
 
The implication is that unquestioning and simplistic promotion of any of the range of policy 
or institutional ‘solutions’ for WRM is to be guarded against, and that policy and practice 
should proceed with caution. In the absence of a strong evidence base which establishes the 
track record of institutional mechanisms, and the determinants of performance, policy and 
practice should be wary of doctrinaire responses to institutional design, support and 
implementation.    

Interpreting these findings, we suggest that efforts towards optimal institutional mechanism 
design, support and delivery should be based on situated analysis which takes into account at 
least the full range of factors identified in the systematic map (see 6.1.2).  

These findings could be interpreted as rationale for adaptive WRM, that is, the pro-active use 
of management interventions to strategically probe the functioning of an institutional 
framework. However, the potential for costly, inequitably distributed repercussions raises 
ethical questions about the suitability of an aggressively experimental response. At the very 
least, efforts to design, implement and support institutional mechanisms should pay greater 
attention to building monitoring and outcome evaluation into interventions, to inform and 
sustain appropriate and progressive action.   
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6.1.2. Cognisance of factor diversity and patterns  

Despite the limitations of the evidence base, it is useful in characterising the broad range of 
factors which may influence the performance of WRM institutions: 
 

• Factors grouped as exogenous are by definition beyond the control of actors in the 
water sector, though their actual and potential role should be evaluated, and mitigating 
or augmenting responses planned for within institutional design, support and delivery. 

• Conversely, factors grouped as endogenous, or as interface factors are subject to some 
level of control or influence by water sector (or other) actors, and effective mitigating 
or augmenting responses should be considered within the design, delivery and support 
of institutional mechanisms. 

• Factors influencing the performance of WRM institutional mechanisms can be 
described by ‘meta-groupings’ of design, capacity, organisational behaviour, other 
sector performance, context and relational issues. Lessons are available within the 
mapped literature regarding the nature and mode of operation of these factors, and the 
map produced by this exercise can assist in the navigation and interpretation of this 
evidence.   

• Based on the frequency with which factors are brought forward in the study of 
institutional mechanisms, a number of patterns emerge which may guide improved 
design, support and delivery of those mechanisms (although it is stressed that no 
causality or statistical significance, or full quality assessment is applied to this 
analysis). These relationships are set out in Table 26 and Figures 16 to 32. As an 
example of the utility of these associations, Figure 23 shows how social legitimacy is 
often discussed as a variable in explaining the performance of IWRM reforms, whilst 
Figure 20 shows that organisational integrity and corruption are often discussed in 
explaining the performance of legal mechanisms. Such insights can guide the 
designers, implementers and support agents for IWRM and legal reforms to pay 
particular attention to establishing social legitimacy and high levels of integrity 
respectively. Thus the factors can provide a useful checklist or aide memoire of 
explanatory variables of performance, with a first level of organisation based on the 
frequency with which factors are discussed in literature related to the mechanism 
type. However, given the limited availability and adequacy of the evidence base, these 
checklists of factors should not be considered as exhaustive or conclusive. 

6.1.3. Locating and interrogating relevant literature 

Through distilling down a very large number of articles identified in the initial search, to an 
organised, indexed and navigable set of articles which link policy, institutions to outcomes, 
the map provides a valuable resource to policy makers and practitioners. Based on a range of 
characteristics, including geographical location, and mechanism type, the map can be queried 
to quickly isolate contemporary knowledge on institutional mechanisms for WRM. This 
feature of the map should make it particularly useful in supporting business case development 
and exploring available evidence internationally. 

6.1.4. A robust response to the paucity of evidence  

The driver for this systematic map is a perceived lack of evidence for ‘what works’ in WRM 
for the poor and sustainable growth. Notwithstanding the useful insights described here, the 
exercise confirms the opinion that relatively little is known. Whilst the economic, social and 
political imperatives for getting WRM ‘right’ are intuitively strong, we lack the evidence 
base to: a) confirm that WRM institutions are performing well; and b) comprehend and 



 

.  85 

manage the range of factors which shape that performance with any certainty. The 
implications for international policy and practice are significant and demand an urgent 
response. Without adequate knowledge, or metrics of the social and economic outcomes of 
WRM, efforts to improve performance lack strategic direction and operational accountability, 
and funding or other support for improved performance is at risk. The policy and practical 
response should therefore include a concerted global effort to strengthen the evidence base, 
through the improvement of existing research practice, commissioning of new studies, and 
consistent, cost-effective instruments for measuring progress in WRM. The current tendency 
to evaluate performance based on the formal existence of particular administrative devices or 
institutions, without examining the outcomes they deliver in any great depth must be 
questioned and redressed.  
 
  

6.2.  Implications for research  
 
Important implications for research practice and reporting, publishing and commissioning are 
revealed by both the results of the systematic mapping exercise, and the lessons emerging 
from the methodological challenges faced.  Each is considered in turn. 

6.2.1 Emerging priorities for research strategy, practice and reporting 

Despite a considerable research effort on WRM institutions and policy in developing 
countries, the relatively few studies included in this mapping exercise indicate that research 
linking institutional performance to outcomes is still formative. The priorities for research 
strategy, practice and reporting include: 
 

• Reporting of research needs to be radically improved in relation to labelling the true 
nature of research in titles, abstracts and key words; and improved layout and 
structure to enable navigation and interpretation, to make clear the rigour of the 
methodology and the chain of evidence between results and conclusions.  

• Improved transparency and reporting of funding sources; research limitations; 
confounding variables; alternative explanations; role of researcher and potential 
observer bias; reporting on participant and case study selection; hazards of 
generalisation and reflections on reliability.  

• Enhanced depth, rigour, reliability and utility of research through a diverse mix of 
multi- and interdisciplinary exploratory theory generation, and deductive theory 
testing. Large scale comparative studies, adequately rigorous CSR and longitudinal 
studies, particularly at global, country comparison and transboundary scale appear to 
be under-represented in the mapped sample. CSR as set out in Section 5.2.1. e) is 
ideally suited to the nature of the question, though the quality of CSR design, conduct 
and reporting needs to be radically improved to conform with contemporary best 
practice (see Yin 2009). 

• Effort to establish efficient, consistent and comparable metrics and indicators for 
institutional performance in WRM, which respond to the complexity of delineating 
performance signals at acceptable transaction costs. 

• Metrics and approaches for objective reflection on institutional performance and 
outcomes should be embedded as an integral part of development interventions on 
WRM. Longer-term (>5 year) adaptive action-research involving collaborative teams 
of researchers, funders, communities and government personnel could usefully 
demonstrate and study the practice and theory of IWRM and other institutional 
mechanisms.   
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• Expansion of geographical coverage beyond the limited handful of landmark studies 
and clusters documented in this map. 

6.2.2 Emerging priorities for research publishing and commissioning 

In many senses the mapping exercise suggests failures in the editorial processes and 
publishing of research on water institutions, and that the commissioning of research by 
donors and research councils has been inadequate. In order to improve the quantity, utility 
and accessibility of research for evidence based policy making on this topic, we advocate: 
 

• Clearer guidelines for authors, reviewers and editors on research reporting standards. 
• Clearer labelling and differentiation between articles reporting research which 

generates genuine evidence, versus reviews, discussion, discourse analysis, rhetorical 
or opinion pieces. 

• Improved indexing and attention to the integrity of literature databases and search 
engines. Difficulties are associated with the huge size of search returns where many 
papers do not include the key words specified.   

• Improved, open-source access to full text research articles, to make available the 
widest possible spectrum of knowledge.  

• Support for long-term longitudinal studies, high quality case studies and large scale 
comparative studies of institutional performance. This will require a reassessment of 
research funding and timescales, in order to adequately reflect the time lags between 
interventions, institutional performance and outcome generation. 

• Consideration of systematic review(s) focusing on subsections of the research 
question and/or literature to explore the avenues of investigation revealed in this map. 
These should also respond to the limitations of this current study, for example through 
inclusion of non-English articles, secondary as well as primary evidence and studies 
from all geographies. 

• Enhance and strengthen recycling of findings back into research design and new 
commissioning. 

• Agreed minimum standards and methodologies for multidisciplinary and 
interdisciplinary research 

• Regular professional development and training of academics, researchers and 
development professionals involved in planning, commissioning, conducting and 
reviewing research.  
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APPENDIX I: List of developing countries included in the study 

 
Sub-Saharan Africa Middle East and North Africa Asia Latin America 

Angola Algeria Afghanistan Argentina 
Benin Djibouti  Armenia Bolivia 
Botswana Egypt Azerbaijan Brazil 
Burkina Faso Iran Bangladesh Chile 
Burundi Jordan  Bhutan Colombia 
Cameroon Lebanon  Cambodia Ecuador 
Cape Verde Libya  China French Guiana 
Central African Republic Morocco    Georgia Guyana 
Chad Syria India Paraguay 
Comoros Tunisia Indonesia Peru 
Congo West Bank and Gaza  Kazakhstan Suriname 
Côte d'Ivoire 

Yemen  
Korea De. 
Rep. 

Uruguay 

Democratic Republic of the 
Congo 

 
Kyrgyzstan Venezuela 

Eritrea  Laos Belize 
Ethiopia  Malaysia Costa Rica 
Gabon  Mongolia El Salvador 
Gambia  Myanmar Guatemala 
Ghana  Nepal Honduras 
Guinea  Pakistan Mexico 
Guinea-Bissau  Philippines Nicaragua 
Kenya  Russia Panama 
Lesotho  Sri Lanka  
Liberia  Tajikistan  
Madagascar  Thailand  
Malawi  Turkey  
Mali 
Mauritius 

 Turkmenistan  

Mozambique  Uzbekistan  
Namibia  Vietnam  
Niger    
Nigeria    
Rwanda    
Sao Tome and Principe    
Senegal 
Seychelles 

   

Sierra Leone    
Somalia    
South Africa    
Sudan   
Swaziland   
Togo    
Uganda    
United Republic of 
Tanzania 

   

Zambia    
Zimbabwe    
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APPENDIX II: Refining the search string: search terms and results from Web of Knowledge 
Available as supplementary material  
 
APPENDIX III: Stakeholder Consultation 
 
70 potential stakeholders (listed below) were emailed in June 2011 and asked to respond to questions to guide the Systematic Review.  
 
Allan  Tony 
Bakker Karen 
Bandaragoda D.J. 
Barlow Maude 
Batchelor Charles 
Biswas Asit 
Briscoe John 
Brown Kate 
Bueno de Mezquita Mourik 
Bullock Andy 
Burton Martin 
Butterworth John 
Calow Roger   
Cancino Ignacio 
Chiramba Thomas 
Cleaver Frances 
Cross Katharine 
Dalton James 
Dinar Ariel  
Dourojeanni Axel 
Earle Anton 
Eguren Fernando 

Falkenmark Malin 
Farrington Robin 
Foster Stephen 
Franks Tom 
Galaz Victor 
Gleick Peter 
Grey David 
Guevara Armando 
Hirji Rafik 
Hoekstra Arjen 
Jonker Lewis 
Kenney Douglas 
Krchnak Karen 
Lincklaen Arriens  Wouter 
Manthan Shripad 
McCartney Matthew 
Meinzen-Dick Ruth 
Merrey Douglas 
Mirumachi Naho 
Molden David 
Molle François 
Mollinga Peter 

Moriarty Patrick 
Murtinho Felipe 
Narain Sunita 
Nicol Alan 
Oré Teresa 
Orr Stuart 
Ostrom Elinor 
Perry Chris 
Postel Sandra 
Postigo Julio 
Ringler Claudia 
Sadoff Claudia 
Saleth R. Maria 
Shah Tushaar 
Swyngedou Erik 
Thuo Simon 
Tickner Dave 
Tortajada Cecilia 
Turton Anthony 
Urteaga Patricia 
van Koppen Barbara 
Warner Jeroen 
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Williams Chris 
Wouters Patricia  
Zimmerer Karl 



 
97 

 

Respondents were asked to consider the Review Question: 
 
'What factors determine the performance of institutional mechanisms for water 
resources management in developing countries in terms of: 
 
a)    delivering pro-poor outcomes; 
 
b)   supporting efficient use and sustainable economic growth; 
 
c)    building resilience to climate change and other stressors such  as conflict 
 
They were then asked the following 4 questions: 
 
Can you suggest any key references (journal articles, reports, policy papers, evaluations 
etc.) relevant to answering the review question? 
Can you suggest any key individuals, organisations and websites we should approach to 
access relevant grey literature? 
Do you have any comments on the question - is it the right question to be asking or are 
there more useful ways of structuring this research? 
What would be the idealised research design for addressing the question and what are the 
common sources of bias or error found in studies on water institutions? 
 
More than a third of those contacted responded expressing interest in joining the 
stakeholder group and to date we have received responses from 14 experts. Many have 
referred us to colleagues, sent references and directed us to relevant organisations. We 
have also received comments on the sources of bias and aspects of research design. These 
suggestions are summarised in the table below: 
 
 
 
 
 
 
  



 

.  98 

Research Design 
Comments 

Sources of Bias Definition Queries 

Stakeholders noted that 
contextual factors and 
confounding variables are 
important. They questioned 
whether outcomes can be 
attributed to institutional 
arrangements alone, rather 
than other factors, both 
within the water sector and 
outside the water sector. 

English Language Bias 
Definitions of ‘Pro-poor’ 
should include a focus on 
gender. 

One stakeholder proposed a 
more organic approach that 
focused on strategies to 
facilitate institutional 
development, rather than 
searching for universal 
determinants.  An 
alternative question was 
proposed on this basis: 
“What strategies for 
facilitating effective pro-
poor institutional processes 
are the most promising?” 

Evidence base dominated 
by ‘success stories’ which 
gives an un-balanced 
picture. 

Definitions of efficiency 
with regard to water 
resources management are 
complex. 

Current iteration of the 
question seems to overlook 
considerations of equity. 

Assumptions made about 
institutional arrangements 
that aren’t necessarily borne 
out by reality. Empirical 
research rather than 
positions/assumptions is 
crucial. 

Definition of sustainable 
and equitable growth should 
include an assessment of 
how benefits are 
distributed. 

Clarification of scale of the 
study (local, regional, 
national). Is there a mis-
match between the scale of 
the outcomes and the scale 
of the institutional factors 
of interest? 

  

Stakeholders suggested that 
the research might benefit 
from following research 
designs used in earlier 
studies. For example the 
CAPRI Framework or 
Ostrom. 
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APPENDIX IV: Summary of sources of articles showing number of returns by 
source 

 
Source of Papers Unique Number of Returns (duplicates 

removed) 
Academic Databases 23,931 
Organisation Searches 415 
Search Engines 34 
Expert Recommendations 1,661 
Bibliographies 549 
 
Database Name Number of Returns Downloaded 
EBSCO 2,029  
ELDIS 6 
JSTOR 178 
SCOPUS 12,716 
ZETOC 511 
WoK 11,561  
Duplicates in Combined Set 3,070 

Total Number of Unique Returns 23,931 

 
Organisation Name Number of Returns Downloaded 
ADB 39 
AFD 2 
AFDB 30 
AusAID 0 
Belgian Development Agency 0 
CGIAR  4 
CIDA 0 
CSIR (South Africa)  1 
DANIDA 0 
DFID 13 
EU 2 
FAO 14 
FINIDA 2 
GIZ 0 
GWP  21 
IDB 30 
IDRC 0 
IEG 11 
IFAD  29 
IFC 3 
IFPRI  24 
IMF 0 
IUCN 15 
IWMI  58 
JICA 0 
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KfW 0 
MRC  0 
NBI  0 
NORAD 0 
ODI  9 
OXFAM 1 
SEI  17 
SIDA 3 
SIWI  9 
Third World Centre for Water Management  0 
UNDP 5 
UNEP 4 
UNESCO 6 
USAID 2 
WaterAid 6 
WORLD BANK 39 
World Water Council 4 
WWF – World Wildlife Fund 12 
TOTAL 415 

 
SEARCH ENGINE Number of Returns Downloaded 
Dogpile 10 
Google 24 
Total Number of Unique Returns 34 

 
EXPERT STAKEHOLDERS Number of Unique Returns 
Expert Papers 1,661 
Total Number of Unique Returns 1,661 
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APPENDIX V: Summary details of 38 mapped articles 
Ref 
No. 

Author Title Year Summary of article  
Journal 
Name 

1 
Adhikari, K. R., 
et al.  

Irrigation Intervention: A Strategy 
For Conserving Biodiversity and 
Improving Food Security In Royal 
Chitwan National Park Buffer 
Zone, Nepal 

2009 

Paper examines the relationship between the management of the Royal 
Chitwan National Park and the groups who use natural resources in the 
buffer zone. The paper touches on the use of irrigation development as 
an incentive for biodiversity conservation under the Government's Park 
and People Programme. The paper also considers the performance of 
water sharing mechanisms between upstream irrigators and the park. 
Data was collected through group discussions with stakeholders, semi-
structured interviews and household surveys. 

Irrigation and 
Drainage 

2 Ahlers, R.  
Fixing and nixing: The politics of 
water privatization 

2010 
Draws on a case study in Mexico to critique neo-liberal approaches to 
Water Resources Management.  Limited information or discussion on 
methodology, evidence, analysis or outcomes.   

Review of 
Radical 
Political 
Economics 

3 
Bakker, M. H. 
N.  

Transboundary river floods and 
institutional capacity 

2009 

Large- N study which examines international river basin cooperation 
with respect to managing transboundary floods. Based predominantly 
on secondary data sets combined with primary evidence from surveys 
and interviews (p557). Outcomes assessed include financial impacts, 
mortality and displacement. Considers the role of institutional capacity 
for managing floods however the small size of the available dataset 
limits the scope for firm strong conclusions. 

Journal of the 
American 
Water 
Resources 
Association 

4 
Bhamoriya, V. 
and Ghandi, 
V.P. 

Adaptiveness in Water 
Management Institutions in India : 
Nature and Impact. 

2010 

Survey of 464 households served by 22 water institutions in 3 Indian 
states.  A questionnaire survey used theorised explanatory variables of 
institutional adaptiveness against respondent perceptions of 
performance based on availability; equity; environment and economic 
indicators.  Results are analysed using regression analysis and findings 
suggest that a large number of internal factors of institutional structure, 
process and governance are significant (with positive and negative 
relationships) external variables such as reliance on institution, location 
of resource and state 'dummies' are found to be significant.   Study 
suffers from limitations in reporting and some key features of analysis 
are not explained. 

Paper of 2010 
Australian 
Agriculture 
and Resource 
Economics 
Society 
Conference 
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Ref 
No. 

Author Title Year Summary of article  
Journal 
Name 

5 Bhat, A., et al. 

Institutional and policy analysis of 
river basin management in the 
Brantas River, East Java, Indonesia. 
Policy 
Research Working Paper. 
Washington, DC: The World Bank 

2005 

One of several case studies initiated by the World Bank to evaluate the 
factors which contribute to effective IWRM reforms and 
decentralisation in the Brantas River, Indonesia. The main focus is the 
Brantas River Basin Management Corporation. The analysis is 
conducted against a pre-existing framework of factors and is based on 
desk study and a week long field visit to conduct interviews.  
Assessment of outcomes is qualitative and weak.  

World Bank 
Working 
Paper, 
SOURCE 
PAPER: 
Blomquist et 
al. (2004)  
Comparison of 
institutional 
arrangements 
for river basin 
management 
in eight basins. 
WORLD 
BANK 

6 Budds, J.  
Power, nature and neoliberalism: 
The political ecology of water in 
Chile 

2004 

Adopts a political ecology approach to explore the economic principles 
and market mechanisms for water resources management introduced in 
Chile as part of the 1981 Water Code. It questions whether these 
mechanisms contribute to environmental and development related 
benefits. The outcomes considered include how access to groundwater 
has been shaped by privatisation in addition to highlighting problems of 
groundwater over-exploitation. 

Singapore 
Journal of 
Tropical 
Geography, 

7 
Dyrnes, G. V. 
and Vatn, A.  

Who owns the water? A study of a 
water conflict in the Valley of 
Ixtlahuaca, Mexico 

2005 

Historical account of changes to de facto water rights in the Ixtlahuaca 
Valley Mexico. Study documents changes to water rights and outcomes 
using policy analysis, existing literature and primary data from 
fieldwork. 

Water Policy 

8 
Engle, N. L. and 
Lemos, M. C.  

Unpacking governance: Building 
adaptive capacity to climate change 
of river basins in Brazil 

2010 

Examines water governance mechanisms in Brazil that potentially 
influence the adaptive capacity of water systems to climate variability. 
The study analyses 18 River Basins against indicators thought to 
influence their adaptive capacity. Data is based on a survey of river 
basin council members. 

Global 
Environmental 
Change 
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Ref 
No. 

Author Title Year Summary of article  
Journal 
Name 

9 Gichuki, F. N.  

Managing the externalities of 
declining dry season river flow: A 
case study from the Ewaso Ngiro 
North River Basin, Kenya 

2004 

A single case study on the Upper Ewaso Ngiro Basin in Kenya which 
draws on secondary data and questionnaires to trace the causes and 
effects of externalities imposed on downstream water use by changes in 
upstream landscape, irrigation practices, and urban expansion and 
resultant changes in dry weather flows.  Kenya's water resource reforms 
are discussed in this context. 

Water 
Resources 
Research, 
American 
Geophysical 
Union 

10 
Hadjigeorgalis, 
E.  

Distributional impacts of water 
markets on small farmers: Is there a 
safety net? 

2008 

Paper examines the distributional impacts of water markets in the 
Limari River Basin in Chile using survey data. The results show that 
water moves from low to high value uses but distributional impacts are 
unclear. The temporary rental market appears to provide a limited safety 
net for less efficient and liquidity constrained farmers. 

Water 
Resources 
Research 

11 Hepworth, N. 

A progressive critique of IWRM in 
sub‐Saharan Africa: beyond 
capacity towards self‐determined 
regulatory personality 

2009 

Multiple case study of 6 sites in Tanzania which examines outcomes of 
regulatory performance in WRM and factors or explanatory variables 
for performance and outcomes seen. Insights tested in Tz, Kenya and 
Uganda 

Thesis 

12 
Hoanh, C. T., et 
al.  

Livelihood impacts of water policy 
changes: Evidence from a coastal 
area of the Mekong river delta 

2003 

Documents coastal zone management and water policies for land and 
agriculture in the Mekong Delta region to control the extent of saline 
versus freshwater environments. Examines the impact of conflicting 
policy; the use of PRA methods to understand policy impacts; and 
technologies such as GIS and modelling to understand and 
communicate the impacts of possible policy change. Examines the 
outcomes and impacts of the implemented policy. 

Water Policy 

13 Hope, R. A.  

Water, workfare and poverty: The 
impact of the working for water 
programme on rural poverty 
reduction 

2006 

Examines the performance of South Africa's 'Working for Water' 
Programme as a poverty reduction mechanism. The researchers evaluate 
three projects in the Luvuvhu Catchment against socio-economic 
welfare criteria. Data was collected from key informants and primary 
stakeholders through semi-structured interviews and focus groups. The 
study concludes that the scheme may be successful in reaching its bio-
physical objectives (streamflow) but is limited in  its ability to operate 
as a poverty reduction mechanism. 

Environment, 
Development 
and 
Sustainability 

14 
Hope, R. A., et 
al.  

The contested future of irrigation in 
African rural livelihoods - Analysis 
from a water scarce catchment in 
South Africa 

2008 

Multi-method study of smallholder irrigation and water allocation 
policy in Luvuvhu catchment (Limpopo), RSA.  Considers income, 
income diversity, and water productivity associated with water 
allocation to smallholder irrigation (and variable access within scheme) 

Water Policy 
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Ref 
No. 

Author Title Year Summary of article  
Journal 
Name 

and compares with water productivity under forestry and other 
alternatives. Concludes that allocation to smallholder irrigation may not 
be rational based on productivity and equity considerations and urges 
focus on improvements in dryland farming. 

15 Jembere, K.  
Implementing IWRM in a 
catchment: Lessons from Ethiopia 

2009 

Project output document summarising a pilot IWRM project in the 
Berki Catchment, Tanzania. Factors, outcomes and mechanisms are 
described but no methodological details are provided therefore it is not 
possible to assess the robustness or quality of the arguments and 
conclusions in this paper. 

Waterlines 

16 
Johnsson, F. R. 
M. and Kemper, 
K.E. 

Institutional and policy analysis of 
river basin management : the 
Jaguaribe river basin, Ceara, Brazil 

2005 

One of several global case studies initiated by the World Bank to 
evaluate the factors which contribute to effective IWRM reforms and 
decentralisation. Analysis against a pre-existing framework of factors is 
based on desk study and interviews.  Assessment of outcomes is 
qualitative and weak.  

World Bank 
Policy 
Research 
Working 
Paper 3649, 
June 2005 

17 
Kajisa, K. and 
Sskurai, T. 

Efficiency and equity in 
groundwater markets: The case of 
Madhya Pradesh, India 

2005 

The paper examines groundwater markets by analysing the impacts of 
bargaining relationships and of output sharing contracts on efficiency 
and equity, using household data from Madhya Pradesh, India. The 
authors address equity by comparing groundwater prices under output 
sharing contracts with prices under other types of contracts. Efficiency 
is examined using the stochastic production frontier model. 

Environment 
and 
Development 
Economics 

18 
Liniger, H., et 
al.  

Assessing and managing scarce 
tropical mountain water resources: 
The case of Mount Kenya and the 
semiarid Upper Ewaso Ng'iro Basin 

2005 

An investigation of flow characteristics and management arrangements 
in three sub-catchments of the Eweso Ng'iro catchment in Kenya. 
Comparative flow analysis was carried out based on decadal gauging 
and repeated abstraction surveys. Insights on institutional efficacy - the 
performance of WUA's -is based on one off interviews and 
questionnaire surveys of 13 WUAs in sub-catchments.   

Mountain 
Research and 
Development, 
International 
Mountain 
Society 

19 
Mapedza, E. and 
Geheb, K.  

Power dynamics and water reform 
in the Zimbabwean context: 
implications for the poor 

2010 

Addresses the political economy of water reforms (focused on 
decentralisation) in Zimbabwe. The main focus of the article is literature 
review and opinion. This is supplemented with primary data from 
interviews. 

Water Policy 
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20 
Mehari, A., et 
al.  

Unchartered innovation? Local 
reforms of national formal water 
management in the Mkoji sub-
catchment, Tanzania 

2009 

A 4 village study on the Mkoji subcatchment of the Rufiji in Tanzania 
which uses qualitative and quantitative methods to assess the 
performance of WRM institutional reforms. Uses a range of PRA style 
methods and hydrometric measurement to gauge outcomes of WUAs, 
charging schemes and IWRM reforms/management effort - including 
infrastructure) across a range of livelihood variables.  Finds multiple 
diverging outcomes for different users at multiple scales. Identifies 
factors which determine these. 

Physics and 
Chemistry of 
the Earth 

21 Mtisi, S.  

 Water reforms during the crisis and 
beyond: understanding policy and 
political challenges of reforming 
the water sector in Zimbabwe, ODI 

2011 

An ODI working paper on the outcomes of IWRM reform in Zimbabwe 
which discusses reasons for variable outcomes seen. The paper does not 
describe the methodology adopted but cites a range of interviews 
conducted by the author as evidence (hence its inclusion).  The majority 
of the paper describes the water reforms and the political landscape. The 
results section is primarily focused on process issues related to 
implementation. E.g. the difficulties linked to participation and issues 
surrounding over-lapping and unclear responsibilities. I have included 
this because the paper notes that access to water has increased as a 
result of the reforms which i feel is a pro-poor outcome. 

ODI Working 
Paper 

22 Mukherji, A.  

Political ecology of groundwater: 
The contrasting case of water-
abundant West Bengal and water-
scarce Gujarat, India 

2006 

Paper employs a political ecology lens to compare groundwater 
regulation and impacts in two different situations: the groundwater 
scarce state of Gujarat where there is a strong farmer lobby and the 
relatively groundwater abundant state of West Bengal which has 
implemented strict groundwater rules. The paper concludes that 
groundwater policy is dictated by political agendas rather than 
ecological realities (p404). 

Hydrogeology 
Journal 

23 
Packialakshmi, 
S., et al.  

Groundwater market and its 
implications on water resources and 
agriculture in the southern peri-
urban interface, Chennai, India 

2011 

A mixed method study which examines the implications of informal and 
unregulated groundwater abstraction 'markets' in peri-urban Chennai.   
Declining groundwater levels and quality are linked to impacts on 
agricultural and domestic water use by the poor and conflicts 

Environ Dev 
Sustain, 
Springer 

24 Pitman, G. K.  
 Jordan - Agriculture Sector 
Adjustment, and Agricultural 
Sector Technical Support Projects 

2003 

A performance assessment report of the implementation of Agriculture 
Sector Adjustments in Jordan. Includes a number of water policy 
components: development of an institutional framework, establishing 
control over groundwater resources, improving efficient use of water 
and prioritization of pubic investment. Despite detailed description and 

World Bank 
Report 
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analysis, the report does not state its methods (however readers are 
directed to the OED website for information on methods for 
performance assessments). The key finding is that the reforms were 'not 
sufficient to ensure farmers reaped benefits'. 

25 Rawal, V.  
Non-market interventions in water-
sharing: Case studies from West 
Bengal, India 

2002 

This study uses multiple methods to compare the equity and efficiency 
outcomes of non-market interventions in groundwater sharing in West 
Bengal, namely regulation by village councils and cooperative tubewell 
groups.  The findings, that these interventions improved efficiency and 
equity are used to challenge assumptions about benefits of free water 
markets.  

Journal of 
Agrarian 
Change, 
Blackwell 

26 
Romano, D. and 
Leporati, M. 

The distributive impact of the water 
market in Chile: A case study in 
Limarí Province, 1981 - 1997 

2002 
Analyses the distributive effects of water markets in the Limari 
Province, Chile. Empirical evidence from survey data and logistic 
regression analysis. 

Quarterly 
Journal of 
International 
Agriculture 

27 Shah, T., et al.  

Groundwater governance through 
electricity supply management: 
Assessing an innovative 
intervention in Gujarat, western 
India 

2008 

Qualitative assessment of impacts of  Jyotigram Scheme - rationalised 
electricity supply policies on groundwater irrigation, agrarian economy 
and rural wellbeing via a 55 village study in Gujarat.  Variable impacts 
include increased general wellbeing via increased village power supply 
and sustainable electricity industry but negative impacts on landless 
poor 

Agricultural 
Water 
Management 

28 
Sharma, P. and 
Sharma, R.C. 

Factors Determining Farmers’ 
Decision for Buying Irrigation 
Water: Study of Groundwater 
Markets in Rajasthan 

2006 

Logistic regression analysis on survey data from 280 farmers in 
Rajasthan. The aim of the study was to characterise the groundwater 
market. Results show that the price of water is exorbitant for marginal 
farmers and that the current form of transactions leads to groundwater 
over-exploitation. 

Agricultural 
Economics 
Research 
Review 

29 
Siegfried, T. 
and Bernauer, T.  

Estimating the performance of 
international regulatory regimes: 
Methodology and empirical 
application to international water 
management in the Naryn/Syr 
Darya basin 

2007 

Develops and applies a method to estimate the performance of 
international regulatory regimes. The case study analysed is the 
transboundary Syr Darya River and the 1998 Treaty. Flow data (denoted 
as a proxy for benefits and losses) is used to estimate treaty performance 
which is considered to be a function of optimal, actual and counter-
factual assessments of performance.  This study is therefore a borderline 
case for inclusion under the definition of 'primary empirical data' for 
outcomes outlined in the Systematic Map Protocol. 

Water 
Resources 
Research 



 

.  107 

Ref 
No. 

Author Title Year Summary of article  
Journal 
Name 

30 
Sokile, C. S. 
and  van 
Koppen, B.  

Local water rights and local water 
user entities: the unsung heroines of 
water resource management in 
Tanzania 

2004 

An interdisciplinary comparison of informal and formal mechanisms for 
water resource allocation and conflict resolution based on a nine village 
study in the Mkoji subcatchment in Tanzania. Suggests that at the local  
level informal, customary arrangements may have some benefits over 
formal arrangements. 

Unknown 
conference 

31 
Strauch, A. M. 
and Almedom, 
A. M.  

Traditional Water Resource 
Management and Water Quality in 
Rural Tanzania 

2011 

Comparative study assessing the difference in indirect benefits from 
traditional water resources management versus formal management 
mechanisms. Mixed methods approach capturing perceptions of water 
quality and bacterial analysis. 

Journal of 
Human 
Ecology 

32 Wang, J., et al.  
Evolution of tubewell ownership 
and production in the North China 
Plain 

2005 

Study examines the evolution of tubewell ownership from collective 
ownership to private ownership and explores the impacts of the change 
on agricultural production and groundwater levels. Data is collected 
from field surveys in 30 villages randomly selected from the Hebei 
Province together with interviews from key informants. The main 
emphasis of the study is on the evolution of the property rights regime 
rather than the outcomes of this change. Nevertheless, the results 
suggest that privatisation has led  to changes in cropping patterns, 
particularly increases in sown area of water sensitive high value crops. 
The authors find no evidence to suggest that the change in property 
regime has led to falls in groundwater levels and suggest that other 
factors may explain this phenomenon. 

The Australian 
Journal of 
Agricultural 
and Resource 
Economics 

33 Wang, J., et al.  

The evolution of groundwater 
governance: Productivity, equity 
and changes in the level of China's 
aquifers 

2009 

A multi-site, analysis of 48 villages in North China over 20 years which 
examines groundwater governance regimes, comparing privatised and 
collectivised tubewell ownership and the resultant patterns of income, 
cropping and water level change.  Performs multivariate analysis to 
determine relationships and findings suggest that privatisation - driven 
by state subsidies and a lack of regulation - has lead to crop 
diversification and higher incomes for farmers, but at the cost of falling 
groundwater levels.  

Quarterly 
Journal of 
Engineering 
Geology and 
Hydrogeology, 
Geological 
Society of 
London 

34 Wang, J.,et al.  

Incentives in water management 
reform: Assessing the effect on 
water use, production, and poverty 
in the Yellow River Basin 

2005 

Primarily a study on the impact of incentives in irrigation water 
management using a  range of models and methods based on primary 
survey data. The authors investigate the impact of incentives for water 
managers on agricultural production and farmer incomes. The authors 
address the question of whether water savings at the field level (thought 

Environment 
and 
Development 
Economics 
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to occur as a result of water management reform) lead to savings at the 
basin level. This remains unclear.  

35 Wang, J., et al.  

Incentives to managers or 
participation of farmers in China's 
irrigation systems: Which matters 
most for water savings, farmer 
income, and poverty? 

2006 

Analyses the impact of water reforms to save water in irrigated 
agriculture in China. While the main focus is the irrigation system, the 
authors link this to water scarcity in China and  the role of water savings 
in agriculture to contribute to a solution. The article compares whether 
incentives for water managers or farmer participation is the most 
effective water reform mechanism and examines the  impacts on water 
savings, farmer income and production. Using survey data, the authors 
claim that providing incentives to water managers results in water 
savings with no negative impacts on production and farmer income. 
Examination of the methodology and results by the review team 
suggests that these findings should be treated with caution. 

Agricultural 
Economics 

36 Ward, C., et al.  
 Yemen's Water Sector reform 
Program - A Poverty and Social 
Impact Analysis 

2007 

A multi-stakeholder, interdisciplinary assessment of Yemen's water 
sector reform programme by the World Bank and GTZ which 
characterises both negative and positive outcomes across a suite of 
institutional mechanisms. Factors and constraints determining  these 
outcomes are identified and validated in stakeholder discussion. 

World Bank / 
GTZ study 

37 
World Bank 
(Hearne, R. R. 
E., William, K.)  

Water allocation and water markets 
: an analysis of gains-from-trade in 
Chile 

1995 
A four-basin case study conducted by the World Bank to examine gains 
in trade from water markets and establish the factors which contribute to 
viable and sustainable water markets. 

World Bank 
Paper 

38 Zhou, Y.,et al.  

Economic impacts on farm 
households due to water 
reallocation in China's Chaobai 
watershed 

2009 

The study estimates the impacts of 3 re-allocation policies on farm 
households. The authors collect farm level data to derive the 
productivity and income losses from reduction in irrigated areas and 
apply these figures to irrigated and area loss resulting from re-allocation 
of water to Beijing.  

Agricultural 
Water 
Management 
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