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ABSTRACT  
 

Hundreds of international water institutions have been established over the last 
three decades in an attempt to address global water issues. Despite great efforts by these 
and other institutions, a significant percentage of the world’s population still lacks access 
to clean water and sanitation facilities. Although billions of dollars have been spent on 
development, infrastructure, and public health endeavors meant to tackle such issues, 
little research has been done to examine how these often influential organizations known 
as global water initiatives (GWIs) are addressing such urgent issues in the face of a 
rapidly changing climate.  

 
As water is central to the hydrological cycle, and affected by changes in climate, 

examining the role of GWIs in the use and translation of climate-change science may lead 
to better understanding of the mechanisms through which such organizations are linking 
climate change to their work in water management and governance. By examining 170 
GWIs through two distinct phases of methodology, it was found that GWIs are 
addressing climate change issues through their work with water. Evidence presented in 
this research supports the claim that GWIs have adopted climate change as part of their 
overall operational frameworks and that their missions may be supported and ultimately 
achieved through the addition of climate-change science. While GWIs are shown to use 
climate-change science in setting objectives, and in decision making, it was also found 
that issues of cost, access, and utility remain as significant barriers.  

 
Findings presented in this study also suggest that intergovernmental and 

nongovernmental organizations, alongside professional societies, dedicated to trades and 
disciplines related to water, are among the most important categories of GWIs, and as 
such, operate within a series of complex networks. This research also revealed that 
activities and outputs of GWIs enhance water management and governance, contribute 
to the world’s knowledge base on water, and highlight the need to acknowledge GWIs 
as an important and prominent aspect of the global water dialogue. 
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CHAPTER 1: INTRODUCTION 
 
 
1.1 Background 
 

There is an urgent need to cooperatively address water challenges such as 

scarcity, access, and sanitation on a global scale (Gleick, 2003; Pahl-Wostl et al., 2008; 

Vörösmarty, 2010; Zeitoun, 2011; McDonald, 2011; Bogardi, 2012).  While great efforts 

towards meeting the 2015 Millennium Development Goals have been made, more than 

750 million people still lack access to safe sources of drinking water, and close to one 

third of the global population—approximately 2.5 billion people—lack improved 

sanitation facilities. (World Health Organization, 2014).  Uncertainty in the projected 

increases in water demand related to changes in climate reflect the need for immediate 

action (Kiguchi et al., 2015, Van Dijk, 2015).  Increased competition has also been shown 

to exacerbate contamination of already scarce water resources (UNEP, 2012). Arid and 

semi-arid regions of the world, as well as developing countries, are highly vulnerable to 

water and climate related events including drought, famine, and disease. As tensions 

over water increase, political instability and conflict are bound to occur (Böhmelt et al., 

2014; Gleick & Heberger, 2014; Mainuddan et al., 2015; Ngoran et al., 2015).   
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In response to these water challenges, hundreds of regional, multinational and 

international institutions have been created in an attempt to tackle water issues at a 

variety of scales (Allan, 2002; Conca, 2006; Rodda, 2007).  In 2006 Varady and Meehan 

identified the rapid emergence and overlap of international water-centric initiatives, 

noting a steady increase in the number of such organizations since the end of World 

War II. They also theorized that these “global water initiatives” (GWIs) were addressing 

a global call to action and played a significant role in global water discourse. Similarly, 

Werker and Ahmed (2008) noted that the number of nongovernmental organizations 

(NGOs) specifically related to humanitarian aid and water, have steadily grown in the 

last 20 years, and emphasized the importance of understanding the power, influence, 

and capacity these organizations wield.   

 

1.2 What are global water initiatives (GWIs)?  

Global water initiatives have been defined as international institutions that seek 

to enhance water management and advance the knowledge base on the world’s water 

(Varady & Iles-Shih, 2009).  While the common thread of all GWIs is water, several types 

of initiatives exist to address a wide range of needs and interests. Intergovernmental 

organizations (IGOs) such as UN-Water (the association of water-related groups within 

the United Nations system), the International Hydrological Programme (IHP), and the 
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United Nations Joint Group of Expertise on the Scientific Aspects of Marine 

Environmental Protection, are often set by multilateral agreement or charter, and carry 

out mutual interests as a unified group. Through collaboration within governmental 

agencies among member states, IGOs promote cooperation on matters such as 

environmental protection, human rights, and social development.  These large-scale 

organizations hold dominant positions in international political systems (Alcacer & 

Ingram, 2013; Bertacchini et al., 2015). IGOs are heavily involved in the global water 

conversation, and have expansive networks. IGO undertakings include coordinating 

humanitarian aid, stimulating economic growth, and providing sanitation 

infrastructure, while attempting to preserve peace through conflict resolution.   

 

IGOs may also act as umbrella organizations for other intergovernmental 

agencies or groups. These transnational organizations often influence research and 

policy through acts of governance and collaboration.   A case in point would be IHP, 

which is hosted by UNESCO, and its relationship with other IGOs such as UN-Water 

(of which it is a member and with which it produces the annual World Water 

Development Reports), the World Water Council (which organizes the triennial World 

Water Forums), and the Global Water Partnership.  Through its collaboration with such 
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IGOs, the International Hydrological Programme is able to enlarge an existing network 

and provide disaster relief, field expertise and other services.  

 

Nongovernmental organizations (NGOs) are initiatives that tend to focus on 

charitable campaigns, raising awareness, and influencing public policies. NGOs operate 

as part of the nonprofit sector and are often dependent on external funding from grants 

and donors. NGOs differ in size, mission, and scope and are typically not as formally 

structured as intergovernmental organizations. Researcher and former UNFCCC 

consultant Joanna Depledge documented the increased involvement of NGOs in the 

Conference of Parties negotiations. Bates et al. also acknowledged the increased role of 

NGOs in the 2008 IPCC Water and Climate Change report, stating that these 

organizations are consulted and involved in the IPCC data gathering and reporting 

process. Examples of NGOs involved with improving access to clean water and 

sanitation include the Freshwater Action Network, the GlobalAid Water for Life 

Initiative, and the Gender and Water Alliance.   
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NGOs are the most numerous type of GWI and as such, are able to provide a 

wide array of services at the local, state, national and international scales depending on 

their specific mission and level of leadership. Funding for a particular problem, need, or 

geographic area is the most limiting factor for this type of initiative, therefore NGOs 

tend to align themselves strategically with other organizations. For a smaller NGO such 

as Global Water, sponsorship and volunteer support is being provided by a blend of 

local businesses, a regional car donation agency, a water bottle company, an industrial 

water affiliate, a youth water program, and a combined federal funding campaign that 

provides project backing for sanitation projects in Central and South America. An 

example of a larger NGO strategic alliance is the Howard G. Buffett Foundation Global 

Water Initiative, which is a nonprofit partnership that supports water resources for 

sustainable agriculture. This NGO is funded by a significant private endowment and 

partners globally with other large NGOs and IGOs such as the International Union for 

the Conservation of Nature, and the International Institute for Environment and 

Development. Partnerships such as these provide longevity and flexibility by 

maximizing what can be done through shared expertise, leadership and funding.  
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Professional Societies (PSs) are specialized organizations that concentrate on a 

specific discipline or profession. Hundreds of professional societies exist and several 

vocations that are connected to water have created PSs. The International Association of 

Hydrological Sciences, International Commission on Water Quality, World Association 

for Waterbourne Transport Infrastructure, and International Water Resources 

Association are examples of professional societies that can be seen as global water 

initiatives. PSs are generally organized as a collection of individuals working in a 

similar field and are often led by a rotating, member elected, advisory board. PSs strive 

to maintain standards, exchange advances in their field, and represent the profession in 

discussions and meetings. Members of PSs are often required to pay membership dues 

or make financial contributions to support overhead costs of operating and maintaining 

a society. Many PSs communicate and exchange information through internal 

newsletters, proceedings, technical reports, or peer-reviewed journals.  

 

As members of a PS, individuals gain greater access to materials produced by the 

society, and are frequently invited to attend gatherings and participate in conferences or 

training sessions. PSs provide members the opportunity to connect with others in the 

field that they may not normally engage with allowing for increased stakeholder 

participation. In some cases, corporate-level sponsorship is encouraged as a way to 
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secure PSs funding. Larger PSs tend to have a sliding scale for membership to allow 

individuals and organizations from developing countries to purchase a membership at 

a reduced rate. PSs may also offer reduced fees for university students.  These junior 

level memberships tend to be less costly and allow students the chance to attend and 

engage in professional meetings. Several PSs also foster a sense of mentorship and 

promote internship and employment opportunities in their field of study.  Contact 

information for members and the advisory board may be restricted, allowing only those 

who have paid their membership fees to have access to the society’s publications and 

other services. 

 

Intergovernmental and nongovernmental organizations, and professional 

societies represent the prominent categories of GWIs. However, it is important to 

acknowledge that other types of GWIs do exist although they were not considered as 

part of this particular study. Designated time periods such as the International 

Hydrological Decade (1965-74), International Water for Life Decade (2005-15), and 

International Year of Sanitation (2008) are considered GWIs.  Mega-conferences that can 

draw up to thousands of participants such as the 1992 Dublin International Conference 

on Water and Environment, 2001 Bonn International Conference on Freshwater, and the 

World Water Forums (the most recent of which was in Korea in 2015) also are GWIs. 
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Water research centers and academic or private water sector research institutes such as 

the Stockholm International Water Institute may be considered GWIs, given their 

frequent collaborations with larger NGOs and IGOs. Faith-based organizations, 

including Living Water International, involved in disaster relief or aid, and online water 

forums such as WaterWeb also serve as GWIs in that their missions and operations are 

connected to water. Media and journalism networks devoted to water such as 

OneWater, or corporate and for-profit collaboratives including Coca Cola’s Community 

Water Program are among the newest of GWIs and are also worth mentioning.  

 

For this research, only NGOs, IGOs and PS were considered. Exclusion of 

specific GWIs occurred for multiple reasons. First, the subject matter for designated 

time periods is predetermined meaning that there is a natural bias present in the theme. 

The fact that designated time periods may not be fully completed, or may have ended 

also makes assessment of designated time periods difficult. Mega-conferences such as 

the World Water Forum have attendances of up to 34,000 people. While it would be 

ideal to survey such a large body of individuals, the challenges of mass dissemination 

and approval by event coordinators makes this type of sampling impractical. Research 

institutions also have a natural bias toward their own research and tend to have access 

to resources that other GWIs may not have. Many individuals working for private 
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research institutions may also collaborate with other GWIs and may have been 

surveyed based upon their association with an NGO, IGO, or PS. Similarly, faith-based 

organizations may be focused on aspects of religion which may in some cases disregard 

the use of science due to practices of specific doctrines of faith. Online web portals were 

not considered for this study because it is difficult to identify the individuals 

responsible for creating or moderating the site for archival research or surveying 

purposes. Initiatives created by for-profit organizations were also not assessed as it is 

difficult to access information and companies are often not willing to share the details of 

their operational frameworks.  

 

1.3 Why consider GWIs in the climate change context?    

The paucity of research on GWIs is reason enough to warrant further study, yet 

there are other reasons to pursue such research. As international organizations 

operating on a global scale, GWIs play a key role in setting research and policy trends 

(Betsill & Corell, 2001; Baumgartner & Pahl-Wostl, 2003; Giordano & Wolf, 2003; Van 

Aalst et al., 2008; Agrawala & Van Aalst, 2008; Armitage et al., 2015).  The increased 

participation of GWIs in these political processes also reflects broader changes in the 

nature of diplomacy in world politics (Betsill & Corell, 2008). Little research has been 
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done to examine GWIs beyond notation of their rapid emergence, influence, and steady 

increase in number over time.  

 

For example, investigations delving in to the disconnects among the sheer 

numbers of GWIs, the billions of dollars devoted to addressing water challenges, and 

the millions of people who still lack access to clean water and sanitation facilities, are 

needed, but remain difficult to accomplish (Mehta, 2005; Beckfield, 2008; Volgy, 2008; 

Bourguignon et al., 2010; Johnson, 2011).  Studies that attempt to confront such 

discrepancies are often inconclusive due to the multiple variables involved, enormity of 

the problem, and a lack of transparency. Therefore, a simpler approach to assessing 

GWIs through as single shared variable – climate change, is proposed.  

 

Given that water and changes in climate are linked, conducting an assessment of 

the ways in which GWIs are considering climate change projections can help evaluate 

various capacities of GWIs. The essential reason for conducting such an assessment is 

that GWIs are poised to make decisions in governance and infrastructure that will be 

impacted by changes in climate. If GWIs are disregarding the use of climate-change 

science as part of their operational framework, they are reducing the effects of their 

efforts to resolve the very water challenges they set out to address. While developing 
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countries may be more at risk than developed countries, both global north and south 

are impacted by changes in climate. GWIs also set the tone of how a majority of 

environmental work is done and are in the position of leading by example; therefore, 

GWIs should be using the best available science to inform decisions and objectives 

based on a changing climate. 

 

A range of published evidence indicates that changes in climate are likely to be 

significant and to increase over time (Bouwer, 2013). According to the 2014 IPCC 

synthesis report for policy makers, the extent of climate change effects on individual 

regions will vary over time and with the ability of different societal and environmental 

systems to mitigate or adapt to change (IPCC, 2014). As shown in Figure 1.1 from 

Hansen and Cramer (2015), impacts of climate change have now been documented in 

all major regions of the world both in natural and human systems. Melting polar ice-

caps, the collapse of vegetation and wildlife, and violent surges of hurricanes more 

rampant than in the past, are all concerning reasons to understand how climate 

change can effect billions of people. GWIs attempting to address the world’s water issue 

will have to contend with a myriad of climate change impacts and should be 

considering these changes as part of their operational frameworks. Changes in the 

timing of streamflow reduce water supplies for competing demands. Sea level rise 
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poses widespread and continuing threats to many communities and impacts many 

economies linked to fishing, distribution of goods and tourism.  Heavy downpours, 

flooding, and erosion, pose major threats in coastal areas and raise additional concerns 

such as inundation and increasing ocean acidity. Decreased water availability will have 

social, geopolitical, and environmental impacts and affects infrastructure, health, 

agriculture, forestry, transportation, air and water quality. Increased heat, continuous 

heat waves, drought, and insect outbreaks, are also linked to wildfires and related to 

climate change. 

 

Figure 1.1 Observed impacts of climate change 
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Evaluating each GWI through a rubric designed to measure individual activities 

and outputs, and levels of adoption of climate change in their operational framework, 

provides a snapshot of the current status of GWIs. Assessment of the activities, outputs, 

and informational preferences of GWIs serves as a first step in identifying the gaps in 

knowledge and the resources needed by GWIs to successfully address current and 

future water challenges.   

 

The ultimate research question then becomes: To what extent are global water 

initiatives considering and adopting climate change, and climate-change science, as part of their 

operational framework? 

  

By definition, all global water initiatives are international in breadth, and they 

are based on the tenets of global environmental change, which include natural and 

anthropogenic interactions with water. As Huq and others (2006) observed in their 

works on development and climate change, developing country governments need to 

understand their vulnerability to climate change and take steps to enhance adaptive 

capacity. Huq and colleagues further suggest that NGOs and other agencies working 

with vulnerable and at risk communities globally must also understand climate change 

and consider the most exposed sectors and populations. The resources, relationships, 
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organizational structures and resulting networks and meta-networks adopted by each 

type of initiative contribute to their mission and strategy, and ultimately shape and 

define each GWI. The products, publications, and audiences of each GWI are also 

dependent upon these aspects.  

 

Developing a deeper understanding of how GWIs are structured, the ways in 

which they employ or disregard climate-change science, and the decisions they make 

within their organization pertaining to climate change, is essential (Farrell, 2006). As 

suggested by Admunsen et al. (2009), identifying the role of politics and additional 

barriers that many hinder or prevent the use of climate-change science is a crucial 

aspect that should be considered. By exploring GWIs via case study research to create 

biographic profiles of individual GWIs, current activities and outputs can be evaluated.  

Surveying individuals within the evaluated GWI population and specifically asking 

respondents to report on their use and integration of climate-change science adds to the 

current body of GWI research. This procedure also aids in determining the role these 

organizations play, acknowledging the levels of influence they possess in embracing 

climate change, and bridging an unexplored void between science and policy.  
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1.4 Research rationale and hypotheses 
 

The basic rationale for this research is that at the core of all GWIs, is their work 

with water. Water, being central to the hydrological cycle, is related to and impacted by 

changes in climate. GWIs are in this sense connected to changes in climate, or climate 

change, through their work with water. Therefore climate-change data and information 

collectively known as “climate-change science” may assist many, though not all, GWIs 

in achieving their mission. 

 
GWIs focus on water  Water is central to the hydrological cycle  Changes in climate 

 
 

A working set of hypotheses includes the concepts that GWIs are: a) 

simultaneously addressing water and climate change issues, (b) have adopted climate 

change as part of their operational framework, (c) face multiple barriers in using climate 

change-science, and (d) obtain, translate, and share climate-change science through 

complex networks. The purpose of studying GWIs and their use of climate-change 

science is to: 

 

– Identify the breadth and diversity of GWIs, 
– Determine how, if, and to what extent, GWIs may be considering climate 

change and climate-change science, and 
– Contribute to research by examining a specific set of GWIs through a new 

lens  
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1.5 Research objectives 
 

This dissertation compliments earlier works, but is distinguished by the 

examination of the specific resources and methods used by different types of GWIs to 

consider water issues in the climate change context, as expressed in Figure 1.1. 

Ascertaining how GWIs consider, adopt and translate climate-change science as part of 

their operational framework will assist in characterizing the role of GWIs in addressing 

future water challenges as changes in climate occur (Hartvelt & Okun, 1991; Cash, 2003; 

Clark, 2002).  As observed by Moser and Eckstrom (2010), and Biesbrock et al. (2013), 

identifying the barriers that exist to the use of climate related information, including 

socioeconomic, technological, and political elements are an essential part of this study. 

An additional overarching aim of the present study is to gain a better understanding of 

the effectiveness of GWIs in arid regions, where water availability, allocation and 

quality are areas of extreme concern (Ma, 2005; Rijsberman, 2006; Makurira, 2011). 

Highlighting the ways in which climate-change research is shared may also illustrate 

the variety of informational networks created and valued by global water initiatives 

(Andanova & Mitchell, 2010).  
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Connecting GWIs to Climate-Change Science 

 

 

 

 

 

Millions of people still lack access to clean water and sanitation facilities in the year 2015.

Global water issues including water availability, quality, and infrastructure are addressed by several 
types of GWIs.

Water is the common theme of all GWIs and central to the hydrological cycle, which is influenced by 
changes in climate. 

Climate-change data and information collectively known as "climate-change science" may inform GWIs 
and assist many, but not all, GWIs in achieving their mission. 

Operational frameworks, resources, and relationships may be used as indicators of GWI capacity, 
influence and overall effectivness in dealing with global water issues. 

Assessment of how GWIs have considered or adopted climate change science as part of their 
operational framework aids in understanding thier role in transmitting climate change science and 

addressing global water issues.

Figure 1.2 Conceptual framework 
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Four primary objectives were set to ascertain to what extent global water 

initiatives are considering and adopting climate change, and climate-change science, as 

part of their operational framework. 

 
1. Assess global water initiatives that were viable to study, and actively 

operating in 2015. This includes GWIs that were previously in existence and 

shown to still be active in 2015, as well newly formed GWIs identified 

through April of 2015.  

2. Examine the types of climate-change science formats currently being used 

by global water initiatives 

3. Describe how global water initiatives acquire, use, and disseminate climate-

change science as part of their operational framework 

4. Determine the barriers global water initiatives may face in accessing and 

using climate-change science 
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The following chapters of this dissertation have been organized to discuss the 

fulfillment of each objective. Chapters two through five expand upon the ideas 

introduced here in chapter one. Chapter two summarizes the literature that guided the 

research, and chapters three and four outline the methods used to assess GWIs and 

present the results of the profiling and survey phases. Chapter five reveals highlights of 

the study and provides recommendations for future GWI research. Appendices at the 

end of chapter five are also provided to support recommendations and share additional 

findings. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1 Overview 
 

Given the interdisciplinary nature of GWI 

research, it was helpful to structure the review of 

literature using Cooper’s taxonomy (Cooper, 1998). 

Cooper’s taxonomy provides a systematic approach 

to organize literature, and is a well-cited resource for 

assessment and evaluation (Bordage, 2009; Randolph, 2009). Cooper’s taxonomy 

suggests organizing the literature by foci, outcomes, and methodologies to emphasize 

overarching themes in research. As water is a primary focus, the links between water 

and changes in climate and are introduced first. Outcomes and methodologies of 

previous research on GWIs were also vital and the small body of literature focusing 

specifically on attributes of GWIs is presented next, followed by a discussion on 

previous assessments of international organizations. These three areas are represented 

in Figure 2.1 above, and provide the basis for connecting GWIs and the use of climate-

change science. The final section of the literature review summarizes the works that 

were viewed as most beneficial to the final design of the two prong methodologies used 

to identify the extent to which GWIs consider climate change as part of their operational 

framework. 

Assessment of 
International 
Organizations

Attributes of Global 
Water Initiatives

Linking Water 
and Changes in 

Climate

Figure 2.1 Core themes of literature  
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2.2 Linking water and climate change 
 

Water is central to the hydrological cycle and plays a pivotal role in the climate 

system (Gleick, 2014). As part of the hydrological cycle, water is also subject to various 

changes in climate.  Specific physical links between water and climate include 

atmospheric and land stores and fluxes of water, water vapor dynamics, and 

precipitation regimes (Van Vliet et al., 2013; Salas et al., 2012). Water in the form of soil 

moisture, groundwater, runoff, and evaporation is correlated to other climate 

conditions such as temperature (Taylor et al., 2013). Water balances related to cloud 

formation and production of precipitation, as well as the complex relationships between 

snow hydrology, permafrost, snowmelt, dynamics of glaciers and ice sheets, and global 

sea level responses, also emphasize the interplay between water and climate change 

(Tao et al., 2012; Houze, 2012; Carey et al., 2013; Dankers, 2008).  Aspects of the 

hydrological cycle such as the increased intensity of severe storms resulting in extreme 

floods that devastate entire regions link GWIs to climate change. Issues of water-borne 

disease that are related to stagnant water and mosquito population surges, or changes 

in water temperature that cause rapid algae growth that destroy mangroves and kill the 

economy of a fishing village directly comprise the missions of many GWIs designed to 

address critical global water issues. 
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Human activities are also linked to water and changes in climate, and illustrate 

another fundamental purpose for the existence of GWIs (Rockström, 2009b; Sterling et 

al., 2013). Human behaviors such as the use of water and other natural resources for 

energy have created a nexus, or connection of elements, that contributes to increased 

demand for water. Factors of consumptive use such as the need to produce agricultural 

products, develop industry, provide transportation, and heat or cool homes, alter the 

global availability and quality of water (Groffman & Likens, 2012; Haddeland et al., 

2014; Doney et al., 2012). In their most recent assessment of water scarcity and climate 

change (2014), Schewe and colleagues asserted that climate change is threatening global 

water resources, and warned that changes in precipitation and other climatic 

components may lead to significant changes in water supply in many regions of the 

world. Land-cover change is also shown to cause shifts in water use (Sterling, 2013). As 

noted by Shuttleworth (2008) these critical relationships between humans, the 

hydrological cycle and climate dynamics cannot be overstated. Changes in precipitation 

necessary for functions such as groundwater recharge, coupled with changes in the rate 

of evaporation related to agriculture, will directly impact human welfare as well as the 

local ecosystem in general. Climate-related shifts in the hydrological cycle, although an 

indirect result of human population growth and increased living standards, will act to 
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compound the stress on water systems already overwhelmed by the direct demand for 

more water (Kundzewicz, 2008; Kundzewicz et al., 2014; Jeppesen et al., 2015). 

 

Of greatest concern are the water and climate links directly associated with 

scarcity, allocation, pollution, and waterborne disease. Issues such as multiregional 

agriculture failure, extreme events such as super-storms that produce wide scale 

flooding, and long term events such as mega-droughts place millions of people at risk 

(Bates, 2008; Stachowicz, 2002; Graham, 2007; Wilby, 2006; Lal, 2004; Harrison, 2008; 

Ivey et al., 2004). Arid regions of the world, as well as vast regions of poverty and 

conflict have the lowest ability to mitigate and adapt. Cities with large populations and 

failing infrastructure are also vulnerable to natural and human drivers of climate 

change that impact water availability.  

 

The idea that changes in climate relate directly to the supply of water for both 

humans and the environment is not new. A review of findings shows a continuous tenet 

of water uncertainty which has been echoed in the literature, and continues to draw 

global attention (Falkenmark et al., 1989; Rosenzweig & Parry, 1994, Pigram, 2001; 

Xenopoulos et al., 2005; Verhoeven et al., 2006; Rockström et al., 2009a, Bigas, 2012).  

While such linkages are most frequently touted from polarized perspectives of the 
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physical or social science fields, many researchers have made efforts to include 

physical, social and economic considerations that align well with objectives of GWIs. A 

key example of this multidisciplinary approach is the work of Nigel Arnell, a climate 

scientist who has contributed to IPCC reports and the Stern Review of the Economics of 

Climate Change.  In  1999  Arnell examined changes in climate, economic fluctuations 

and population shifts and expanded this research to link global water resources, 

emissions and socio-economic scenarios in 2004 (Arnell, 1999; Arnell, 2004). Through 

his work, Arnell found increased risk due to higher temperatures and uncertainty in 

precipitation for people living in 1300 of the world’s most stressed watersheds.  Arnell 

and various coauthors have incorporated the use of climate-change impact assessments, 

and included calculations of the increasing number of people at risk over time. This 

multisector approach has chronicled climate change and the depletion of water 

resources through a consistent set of emissions and socio-economic scenarios (Arnell, 

2015; Arnell et al., 2014; Ebi et al., 2014; Arnell & Lloyd-Hughes, 2013; Van Vuuren et 

al., 2012; Arnell, 2011; Gosling et al., 2011; Arnell, 2007). Issues on this scale apply to all 

GWIs, and in particular may further support IGOs and their work in development, 

adaptation and mitigation. 
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2.3 Climate-Change Science: tools and resources  
 

Numerous climate-change science data and models are available to assist in 

mitigation and adaptation to projected changes in climate. Climate-change science tools 

and resources range in complexity from basic precipitation and temperature records, to 

complex global circulation models and satellite data feeds.  Climate-change science 

resources include a variety of instrumentation data, prescriptive policies or best 

management practices, and modeling or interdisciplinary analytical approaches.  

Runoff models, rain gauges with sensors, weather radars, global rainfall monitoring 

stations, and water balance models to understand discharge and evaporation all serve 

as primary examples (Fowler et al., 2007; Haddeland et al., 2011; Yatagai et al., 2012; 

Price et al., 2014). Software and web-based applications as well as summary 

publications that expand upon proceedings of workshops or conferences that examine 

the human population also help to inform decisions and practices (Weaver et al., 2013, 

Rammer et al., 2014, Field, 2014). Proxies of past climate recorded in soil pediments, 

coral, ice cores and tree-rings may be available for use in some but not all regions. 

Collections of resources such as these incorporate geophysical, environmental or 

socioeconomic data and provides specialized analyses that can be used in planning 

(Kriegler et al. 2012; Johnson et al., 2012). Tools for data analysis such as event mapping, 

what-if graphics scenarios, and online networking tools to improve stakeholder 
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engagement are also available to support GWIs in decision making (Reed et al., 2013; 

Parker et al., 2015).  

 

There are multiple resources available to inform GWIs of changes in climate.  

Natural resource models or assessments may include ecosystems, coastal zones, and 

water resources alongside agriculture and other land uses such as industry and urban 

development. For urban areas, built environment scenarios including public health and 

telecommunications infrastructure may be viewed in tandem with human transport 

systems, energy production and water infrastructure. These connections are important 

factors especially for early warning systems. For example, the Sea Level Rise and 

Coastal Flooding Impacts Viewer provided by NOAA allows users to see trade-offs and 

examine potential impacts from sea level rise by sliding a bar to view how changes in 

sea level may impact different regions. Similar versions of this type of software have 

been developed for many but not all regions of the world (NOAA, 2015). GWIs working 

in coastal regions such as the International Maritime Organization and the International 

Council for the Exploration of the Seas may benefit from this type of tool.  There is also 

an increased interest in the use of climate projections and scenario models (Alcamo et 

al., 2007; Beck, 2011; Murthy et al., 2014). As noted by Mitchell (2006), use of what he 

and his colleagues refer to as “global environmental assessments” are important and 
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influential climate-change science resources. Global environmental assessments such as 

the International Panel on Climate Change, UNEP Millennium Ecosystem Assessment, 

UN World Water Assessment Program and Pacific Institute Bi-annual World Water 

reports synthesize and summarize climate scenarios and may be of interest to GWIs.  

 
 
2.4 Attributes of GWIs 

 

Few researchers have examined how climate change climate-change science is 

used or integrated by the specific set of international water organizations known as 

GWIs. The advent, emergence, overlap and levels of influence at various scales is the 

current extent of knowledge in GWI research. A notable increase in the numbers of 

GWIs, specifically over the last three decades has been connected to key international 

events and in some cases is documented by GWIs as part of their historical foundation. 

International milestones such as the 2000 UN Millennium Development Goals and the 

2012 World Congress on Water, Climate & Energy conference in Dublin, Ireland  the 

types of events that are directly linked to the history of many GWIs.  

 

The proliferation of GWIs, which range in format from large-scale, multi-tier 

organizations such as UN Water, to mega-conferences such as the World Water Forums, 

has led to an overlap in objectives and foci of many of these organizations (Varady et 
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al., 2008).  Although there has been an increased interest in water, and in the number of 

global international water-centered organizations in the last decade, very little attention 

has been given to assess the activities and outputs of GWIs or their effectiveness in 

dealing with the global water issues they set out to address. The diversity within and 

among GWIs as well as their individual breadth has not been examined.  GWI networks 

and metanetworks, and the extent to which GWIs influence decisions in policy and 

research, or connect with the public is also unknown. Production of mass media and 

technical publications by GWIs has not been researched and until now, no work had 

been done to specifically examine how (GWIs) specifically acquire, collect and consider 

climate-change science that may improve GWI decision making and planning.  

 

This gap in research provided opportunity for exploring new territory and was 

addressed in two ways. First, documents produced by the GWIs themselves that 

describe the history, purpose and activities of GWIs were reviewed to understand core 

attributes and practices of GWIs. Second, examination of how international 

organizations have been assessed in the past provided guidance in designing a 

methodology to support assessment of GWIs. Assessing a wide array of GWIs, rather 

than one single massive entity allowed for gaining a better understanding of what types 

of science driven information and analyses are being used to mitigate complex water 
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issues around the world, at a variety of scales.  Making note of the issues that GWIs are 

currently facing and how climate-change science may support GWI operations was also 

an important consideration. 

 

Although many GWIs overlap in mission, each GWI defines their objectives 

based on their individual capacity and operational scale. Location, size, funding, areas 

of emphasis, and leadership, along with overall levels of activity help to define a GWI 

and vary considerably.  Such variance presents a challenge in measuring overall 

efficiency, however this may be overcome by looking at the core practices shared by 

GWIs. Review of reporting documents created by the GWIs showed that the initiatives 

that were most active tended to accomplish more of their individual objectives, 

regardless of the size of an organization. Interacting and exchanging experience or 

information through multiple partnerships was found to be a primary indicator, and 

therefore evaluating the collaborations of each GWI yielded an important attribute of all 

GWIs. Next, the formalization of leadership committees, such as executive, technical 

and dedicated climate-change committees was reported by GWIs as steps that support 

reaching specific objectives. Inclusion of the desire to make changes in policy, to use 

science and remain science driven, and the specific mention of climate change within 

strategic plans was commonplace for the majority of initiatives.  Producing documents 
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for internal or external audiences was also an attribute that was shared by most, but not 

all GWIs and can be viewed as another set of attributes relative to GWIs.  Together 

these facets of GWIs provide a structure for the research and helped to create a set of 

activities and outputs that could be used as benchmarks or evaluating the degree to 

which GWIs have adopted climate-change science in their operational frameworks.  

  

In addition to defining shared attributes among GWIs, the review of GWI 

documents revealed subtle differences among the GWIs. For example, the analysis of 

GWI histories such as the Water Environment Federation (estab. 1928) and the Advisory 

Committee for the Protection of the Sea (estab. 1952) assisted in identifying long-

standing international water organizations that were dedicated to advancing the 

world’s water knowledge base even prior to the 1970s global environmental movement. 

This is significant in that notable GWIs formed well before the 1972 United Nations 

Conference on the Human Environment, which marked the first time governments 

gathered to discuss the state of the global environment, serve as a long-term record of 

the functionality of GWIs. Examples of GWIs that were formed prior to 1972 include the 

World Association of Waterbourne Transport Infrastructure (founded in 1885 as the 

International Navigation Society), International Association of Hydrological Sciences ( 
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estab. 1922), International Commission of Large Dams ( estab. 1928), and World 

Irrigation and Drainage Congress (estab. 1951). 

 

 Intricate relationships between water, climate change and socio-economic factors 

such as geographical location, population increase, vulnerability and resilience have 

been emphasized in many works. (Nichols et al., 2011; Osbahr et al., 2008; Stringer et al., 

2009). GWIs focusing on water management issues such as dam construction and 

infrastructure such as the International Commission on Large Dams have expanded 

their operational framework to consider interdisciplinary approaches and they tout 

such changes in their reports.  Similarly, water managers, as part of GWIs, now require 

information on both the supply side e.g.) predicted average annual precipitation), and 

the demand side e.g.) how users would alter the demand for water based on climate 

changes and socio-economic changes (Vogel et al., 2007). Using assessment and 

synthesis reports that summarize data for both the supply and demand decision 

making processes enable water resource managers to make informed decisions and 

fully implement directives at the regional, community and household levels (Jasanoff, 

2004; Brosius, 2006; Cash & Moser, 2000). Use of such reports was also noted in many 

GWI documents. Future water demands in the wake of climate change such as the work 

of Beck & Bernauer (2011), considered how combined changes in water demand and 
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climate affect water availability in specific river basins. Review of GWI generated 

reports was critical for this study and frames a basic understanding for evaluating the 

extent to which GWIs may be simultaneously addressing climate change through their 

work in the field of international water. 

 
Having reviewed reporting and strategy documents produced by GWIs, the next 

step in reviewing pertinent literature related to addressing the research question was to 

connect GWIs and climate-change science. GWIs are tasked with navigating the delicate 

balance of water resources in a time of dynamic economies, population growth and 

land use change. As our technical understanding of climate change and water resources 

grows, GWIs may benefit from science-based directives in decision making. Specifically 

identifying how GWIs are using climate-change science, as well as mapping the 

informational networks (formal and informal), and drawing conclusions about the 

channels and mechanisms in which climate-change information is being transferred, has 

become increasingly important (Moss et al., 2010). Further rationale for pursuing the 

connections between and among GWIs, and the use of climate-change science resources 

that link water and climate change, is that although “the ecological consequences may 

be well understood, jurisdictional boundaries exist between ecosystems and institutions 

and challenges exist between paper and practice” (Young, 2002). Additionally, “policy 

decisions and designs depend on the strength of relationships within such networks 
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that link scientists to universities, interest groups, agencies and think tanks and 

corporations" (Schneider & Ingram, 1997).  

 

 Identifying the barriers that GWIs may face in using climate-change science was 

also a key aspect of researching GWIs in the climate change context (Admunson, 2010; 

Biesbroek et al., 2013). Issues of cost, utility, and access were considered through the 

works of several influential authors. Moss et al. (2013) for example, found that decision-

makers are most concerned with cost, feasibility, social acceptance, and tradition, and 

posited that scientific information must fit into existing contexts that support 

organizational, political, and ethnographic concerns. Strong arguments related to cost 

were also made by Kates and colleagues in 2012 as part of their research on incremental 

adaptation related to climate change and reaffirmed the necessity to assess whether cost 

was indeed a significant barrier for GWIs. In their research on use of climate-change 

science Dilling and Lemos (2011) further argue that successful use of climate knowledge 

requires iteration and partnership between knowledge producers and users, which 

again emphasized the need to identify the levels of interactions and exchanges of GWIs.  

Earlier works by Schneider and Ingram (1997) suggested that it is important to 

recognize that goals and decision making are often strongly influenced by scientific and 

professional perspectives and tend to be stated in broad terms allowing for loose 
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interpretation. This same perspective was presented over a decade later in research and 

became an important factor in designing a methodology that considered the utility of 

science at many different levels (Pidgeon & Fischhoff, 2011).  Access to tools and 

resources was noted by several authors but was often mentioned in broad terms 

(Hestres, 2013; Dwyer & Hassan, 2012; O’Neill & Boykoff, 2011). A specific climate-

change science relevant example that resonated as a barrier was found by Gemelli and 

colleagues (2013) in which they stated that Geographic Information Systems (GIS) 

software is very powerful and widely used, yet it may be difficult for users to determine 

how to apply it to specific problems.  Preston et al. (2011) also raises the issue that while 

the use of visualization and modelling software create simulations of current and 

potential future conditions, and allow stakeholders to envision potential consequences 

of different management decisions, access to the data, models and software is not global 

and is also an issue. Global water initiatives may also tend to follow a path led by 

public concerns or professional interests and not solely by science. Especially when the 

GWIs are based upon tenets of a particular faith, or in the cases where a GWI has been 

formed around a profession or trade that may be perceived as distant from climate 

change such as law or history. 
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2.5 Assessment of international organizations 
 

Understanding the ways international organizations had been previously 

assessed was necessary to complement the literature on water and climate change, and 

connect the newfound understanding of attributes of GWIs. The challenge then became 

finding literature that could actually support methodology to assess GWIs in a brand 

new way. Decades of peer-reviewed research have been devoted to assessment of 

international organizations. Similarly, countless articles focusing solely on 

environmental organizations exist  and can be divided in to the domains of 

institutionalism, governance and influence, collaborations and capacity building, 

resilience and vulnerability, and stakeholder engagement practices (Hartvelt & Okun, 

1991; Bohle, 1994; Eden, 1996; Cash et al., 2003; Freeman, 2003; National Research 

Council, 2005; Adger, 2006; Folke, 2006; Lange & Treich, 2008). All of these domains 

play a role in understanding GWIs in the climate change context, however only the 

most influential elements related to GWI research are shared in this section. After 

reviewing dozens of articles, only a few key citations clearly stated the elements 

relevant to examining GWIs in the climate change context.  
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Understanding how the various narratives championed by GWIs impact the 

ways science is used or perceived aligns well with the idea of institutional theory. 

Institutional theory, also called “institutionalism”, focuses on “rules in use” and its 

emphasis on the actual roles that institutions play in environmental decision making 

(Biermann, 2002; Young, 2002). In the simplest of terms, the concept of "institution" may 

be defined as an association formed by structures and mechanisms that govern the 

behaviors and attitudes of a set of individuals and allow for collective achievement of 

particular goals. Institutions are also present as multi-generational and complex social 

linkages such as the role of elders or wise people, community assessment, taboos and 

regulations, social and religious sanctions, coping mechanisms, adaptation, resilience, 

and the ability to reorganize (Berkes et al., 1998). In the context of environmental issues 

such as those related to water and GWIs, the concept of "institution" becomes much 

more complex and must incorporate the rules and norms of organizations on multiple 

scales while considering influences and outcomes related to natural resource use and 

management. Institutions have been shown to increase environmental capacity and 

help to highlight concerns by linking issues and arrangements set around natural 

resources in a way that formalizes cooperation (Hass et al., 1993, Landre &Travis, 1998; 

Webster et al., 2008; Werker & Ahmed, 2008).  
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Processes used by GWIs may then be viewed as formal or informal sets of 

behaviors that build capacity and should be considered in the institutional setting as a 

leveraging tool for increasing governance and influence. The institutional behaviors and 

norms that are galvanized through the leadership, organizational structure, campaigns, 

publications and partnerships of GWIs must be considered in a way that reflects the 

institutions that are relevant on many scales. Additionally, forces operating at the 

nation-state level are different than those operating at the regional and community level 

(Berkes, 2003; Koontz et al., 2004). GWIs operate within their own value systems and 

preferences. As international institutions, GWIs may not always operate individually 

they will also interact with one another. Institutions may come into conflict when 

missions differ and jurisdictions overlap, thus challenging the role of one or the other. 

Recognizing that GWIs are active in influencing governance through their activities and 

outputs was essential to the research, however understanding the overall role all 

international organizations play proved to be the most useful. For example, in their 

research on nongovernmental organizations (NGOs), scientific boundary work and 

environmental knowledge, Eden and colleagues (2006) found that science still forms the 

main legitimation for environmental arguments, yet many individuals involved with 

NGOs often see scientific information as closed to outsiders and thus not democratic. 

Several well-cited researchers have insisted that climate change is characterized by 



49 
 
 
 

“unenviable” complexity and have declared there is a need for greater examination of 

the activities and outputs related to capacity building and implementation that enable 

action. Scholars hoping to identify capacity should include analysis of networks that 

provide resources of finance, expertise, labor, technology, and monitoring (Lewis, 2003; 

Scheffer et al., 2003; Janssen et al., 2006; Oberthur & Gehring, 2006; Smit, 2006; Van 

Aalst et al., 2008; Andonova, 2009). 

 

By far, the most influential explorations of international organizations were 

found in the collections of work by Michelle Betsill and Harriet Bulkeley.  As a well-

cited and acclaimed researcher steeped in international relations and global 

environmental politics, Betsill has examined a variety of international and 

environmental organizations in the context of climate change and has been publishing 

on this issue since 1997. In her initial investigation on NGO influence and 

environmental negotiations, Betsill (2001) noted the growing body of evidence that 

demonstrates that NGOs actively and purposely influence government decisions to 

develop domestic policies.  NGOs also play a major role in protecting natural resources 

and negotiating international treaties, and often represent how individuals perceive 

environmental problems (Clark et al., 2006). Betsill stressed that NGOs range in 

capacities that span national borders and create international connections. Betsill 
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recognized that there may be important differences between international 

environmental organizations that affect whether and how they exert influence. Betsill 

maintains that was that international environmental organizations participate in global 

politics in a number of ways, including: raising public awareness of environmental 

issues, lobbying decision makers affecting domestic and foreign policies related to the 

environment, and coordinating boycotts. Betsill reasons that NGOs regularly participate 

in international environmental negotiations and help monitor and implement 

international agreements. In terms of analysis, Betsill also proposes using a single 

sphere of activity to assess NGOs. Doing so helps to overcome the fact that these 

activities are carried out by a wide range of international environmental organizations 

in different political arenas that may involve unique goals, strategies, and political 

dynamics. In the case of GWIs, studying their adoption of climate change in multiple 

areas of their individual operational frameworks serves this purpose. To illuminate 

similarities and differences, Betsill recommends using multiple data types and sources 

as well as methodologies to analyze the role of organizations as it enable scholars to 

demonstrate more convincingly how and under what conditions GWIs matter in global 

environmental politics. In their exploration of role of urban planning in the pursuit of 

climate protection, Betsill and Bulkeley (2005) contend urban governance of climate 

protection involves relations between levels of the state and new network spheres of 
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authority, and maintain that the organizations that connect local, national and global 

environmental politics should be examined in the academic setting. Betsill and Bulkeley 

reason that networks created through such connections must be recognized as 

authoritative, and claim that a framework for systematically analyzing and 

documenting the phenomenon of transnational climate change governance is therefore 

needed. 

 

Bestill and Bulkeley (2006) further make the case that global environmental 

governance takes place through multiple processes and institutions operating at a 

variety of scales, as well as between several scales. This process involves a range of 

actors with different levels of authority and directly relates to the set of hypotheses 

related to the extent that GWIs interact and exchange information as well as the 

complex networks they establish. As Betsill and Bulkeley (2007) posited: "it is 

increasingly clear that nation-states will be unable to meet their international 

commitments for addressing climate change without more explicit engagement with 

sub national action," suggesting that GWIs may play an even larger role in future water 

governance. Along the same line, Andonova et al., (2009) and Banks and Hulme (2012) 

asserted that international environmental organizations have initiated wide scale 

programs to shape public understandings of climate change and to develop innovative 
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policies and technologies yet little work has been given to explore transnational 

cooperation on climate change between subnational governments, regions, NGOs, and 

government agencies. This again is related to the idea that GWIs may be considering 

climate-change science and then translating climate-change information through their 

activities and publications. Addressing the complexity of GWIs in a new lens was 

ultimately enabled by this body of literature as it supported mixed methods research 

involving case studies similar to those conducted by Betsill and others.  Using the case 

study approach, many types of GWIs could be considered using climate change as the 

main variable. The environmental, social, scientific, and business/industry 

organizations focused on water were examined through the lens of climate change 

based primarily on previous works of Betsill and various lead researchers in the case 

study, social analysis and survey fields. Climate change was selected as the main factor 

to be explored in relations to GWIs to demonstrate that it is possible to make qualitative 

judgments about levels of GWI activities and outputs through one variable.   
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2.6 Summary of GWI research design guided by previous works 
 
As no one has previously examined GWIs in this manner, using two distinct 

methodologies derived from case studies and insider survey proved to be the best 

approach to analyze GWIs in the context of climate change. This two pronged approach 

was supported by the case study approach previously mentioned, and Fraenkel and 

colleagues (2011) research design strategies provided a framework for the basic research 

methodology and development of a the survey used to assess GWIs in the context of 

climate change. Developing an in-depth understanding of a “case” or bounded system 

was necessary and directly related to understanding events, activities, processes of the 

collective of individuals within GWIs (Creswell, 2005; Baxter & Jack, 2008). Wasserman 

& Faust (1994) are the standard for social network analysis and provided a foundation 

for understanding methodologies that could be used to identify networks and nodes 

beyond Betsill’s works.   

 

Case studies done by Betsill and Bulkeley provided the basis for development of 

the profiles and evaluation of activities and outputs. The second phase of the research 

required construction of a survey instrument.  Dillman’s series of works (1998, 2000, 

2007, 2011) on survey and internet research were indispensable and guided the majority 

of the survey design.  Navigating response rate was complemented by the protocols 
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espoused in Fan (2010) and echoed in similar research on accepted rate of response 

(Baruch & Holtom, 2008; Sánchez-Fernández et al., 2012, Marshall & Rossman, 2014). 

The works of Serrat (2009) and Scott (2012) served as an introduction to analyzing 

organizations using a variety of probing questions and led to the development of the 

survey invitation.  Finally, Goldman’s work on creating a robust interview process was 

also helpful in that it served as a guide for multimodal questions and the creation of 

statements and questions that would yield the highest response rate for open ended 

questions (Goldman, 1987). Literature considered in this section supports the main 

objectives of the research which were to identify diversity and breadth of GWIs and to 

ascertain the adoption rate of climate-change science. 

 
Connecting theory to hypotheses, methodologies, findings, and conclusions was 

critical for this new direction of study as previous researchers have not attempted to 

study this specific set of organizations in this manner. Therefore methods used to 

examine GWIs were determined by previous research focusing on international 

organizations and environmental nongovernmental organizations, as well as studies 

related to actors within the international water and water management settings. As 

suggested earlier in the chapter, pivotal concepts and methods from several papers 

were individually identified, and then combined to create the methodology for testing 

the hypotheses. The formal hypotheses for examining GWIs through the lens of climate 
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change proposed that GWIs a) are simultaneously addressing climate through their 

work with water, b) have adopted climate change as part of their operational 

framework, c) face multiple barriers in using climate-change science, and d) obtain and 

share information through complex networks.  

 

These hypotheses are directly tied to the theories of a set of key authors.  For 

example, over the past two decades Betsill, individually, and collaboratively with 

Bulkeley and Correll, has authored a series of papers connecting IGOs, ENGOs, and 

NGOs as actors in international climate change institutions (Betsill & Correll, 2001; 

Betsill & Correll, 2008; Correll and Betsill, 2001, Betsill & Bulkeley, 2004, Betsilll & 

Bulkeley, 2006). Betsill et al. stress that international organizations are influential, and 

are involved in the practices and policies of climate change. Many of the international 

organizations that Betsill and colleagues have examined are similar to GWIs and relate 

well to the research.  

 

The idea of GWIs as international actors, involved in climate change practices, 

aligns well with the hypothesis that GWIs are simultaneously addressing changes in 

climate practices and policy, while tackling global water issues.  Bulkeley and 

coauthors’ publications in years 2004 to 2015, as well as Schneider and Ingram (1997), 
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were equally influential for the hypotheses, and methodology, in that their works 

emphasize the necessity of using one sphere of activity (such as climate change) to 

assess different organizations.  

 

The second hypothesis was designed to look at the degree to which GWIs had 

adopted climate change as part of their operational framework. Bulkeley et al. and 

Schneider and Ingram’s works directly inspired the profiling and survey exercises 

designed to address the second hypothesis. Such works were considered valuable by 

suggesting that researchers must consider the origins, actions and shared world views 

of international organizations as they “feed information” to the decision makers, that in 

turn, set policy regimes. Likewise, Pahl-Wostl’s work has shown that climate-change 

science is transferred through a wide array of actors and stakeholders, and aided in the 

decision to examine collaborations and partnerships as part of the profiling and survey 

phases. Pahl-Wostl’s work on social learning, water governance, and adaptive 

management of water facing climate and global change was also tied to the second and 

fourth hypotheses which involve examination of operational frameworks and networks 

(Pahl-Wostl, 2007; Pahl-Wostl et al., 2008).  
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The third aspect of the hypotheses was the idea that several barriers exist in 

using climate-change science. This is supported and derived from research done by 

Admunson et al. (2010), Dilling & Lemos (2011), Kates et al. (2012), and Pidgeon and 

Fischhoff (2011), Biesbrock et al. (2013). This set of authors identified a variety of 

informational and institutional hurdles that are related to the transmission of climate-

change science. Bates et al. (2008) and Depledge (2013) noted that NGOs and ENGOs 

are actively engage in the negotiation of climate change policy and are heavily involved 

in gathering and reporting data for summary and synthesis reports for the IPCC. This 

too ties in well to the hypotheses related to linking GWIS to climate change and the 

operational frameworks and networks of GWIs.  Scholars wishing to identify capacity 

are encouraged to include resources related to networks that provide finance, expertise, 

labor, technology, and monitoring by (Lewis, 2003; Scheffer et al., 2003; Ivey et al., 2004;  

Jannsen et al., 2006; Oberthur & Gehring, 2006; Smit, 2006; Van Aalst et al., 2008; and 

Andonova et al., 2009). As the networks created by GWIs also influence the types of 

activities and outputs GWIs produce, these theoretical elements supported all of the 

hypotheses, and design of the insider survey.  
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The outcomes of  Mitchell (2006), Keohane and Victor (2011), and Wittneben et 

al. (2012) also point to the differing levels of collaboration among GWIs and the 

supposition that GWIs are influenced by science, which relates again to the idea of GWI 

activities and networks as part of the hypotheses. Another chief work that is mentioned 

later in the dissertation, is the study done by Nulman and Ozkula (2014). Nulman and 

Ozkula show that ENGOs are using the internet to reach wider audiences, communicate 

internally, and influence policy makers. This was important to both the profiling and 

survey analysis and is why review of individual GWI websites and respondents use of 

websites was part of the research. Use of a rubric to evaluate GWIs was framed using 

research from Kobayashi et al. (2005), Kacynski et al. (2008), and Saary (2008). Together 

these works supplied a tool for measuring activities and outputs, and provided a 

mechanism for being able to illustrate the activities and outputs and demonstrate each 

GWI graphically. Other authors such as Kebo and Bunch, Okereke et al., Lewis et al., 

and Varady Iles-Shih offered perspective for the methodology through previous 

inventories and surveys of GWIs, and organizations similar to GWIs (Kebo & Bunch, 

2013; Okereke et al., 2009; Varady & Iles-Shih, 2009).  
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CHAPTER 3: METHODOLOGY 
 
 
3.1 Research design 
 

To assess the extent to which GWIs are adopting climate change as part of their 

operational framework, it was necessary to break the research process in to multiple 

phases of annotation, literature review, profiling, and surveying. The flow of the overall 

methodology is summarized below in Figure 3.1.  Basic research design began with the 

creation of an annotated bibliography. The annotated bibliography was used to direct a 

principal literature review, and guide the construction of conceptual and theoretical 

frameworks. As literature on GWIs is limited to only a handful of articles, and given 

that no one had previously examined GWIs in the climate change context, this step was 

pivotal in researching water organizations. The purpose of this style of informative and 

indicative annotation is to inform the reader of the relevance, accuracy, and quality of a 

variety of sources (Cornell University Library, 2015; University of North Carolina, 

2015). Consulting a series of works from a variety of disciplines including works related 

to business, higher education and public health helped to prioritize the literature 

review. This exercise in annotation helped to outline evaluation methods for profiling 

and measuring activities and outputs of GWIs and complemented the development of a 

survey instrument to assess such organizations beyond the standard literature review. 

The main objective of this initial step was to develop a robust foundation for a mixed 
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methods approach that would complement an interdisciplinary research design and 

bring structure to the literature review (Patton, 1980; Tashakkori & Teddie, 1998; 

Creswell, 2005; Seidman, 2006). After the initial annotated bibliography was created, a 

review of literature related to water and climate and previous assessments of 

international organizations was done.   Works that were actually cited are listed in the 

references section. Examples of additional sources consulted as part of the annotation 

process are listed at the end of the dissertation in the selected bibliography section.  

 

A case-study approach was then used to create biographical profiles of each GWI 

to establish an updated list of GWIs that could be considered as the survey population. 

Using qualitative case study methodology “enables the researcher to gather data from a 

variety of sources and to converge the data to illuminate the case” (Baxter, 2008). This 

methodology allows for analyzing differences between organizations, and the processes 

of organizations, and helps to answer “how and why” questions while considering the 

phenomenon in context, as suggested by Hancock and Algozzine (2006). The rationale 

for using the case study method was to systematically: a) update the existing list of 

global water initiatives last visited by Varady et, al. in 2004 b) develop a comprehensive 

biographic profile of each of the existing, and newly emerged GWIs c) select the most 

appropriate study population to be surveyed d) construct a list of questions to be 
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included on the survey instrument. Together these phases created bounded case studies 

that explored the inclusion or absence of climate-change science by global water 

initiatives. The creation of the qualitative biographical profiles laid the groundwork for 

evaluating the activities and outputs of GWIs and creating a mixed methods online 

survey instrument. Once the designed and piloted by peers and faculty at the 

university, the survey was then submitted to the Human Subjects internal review board 

and subsequently approved for collecting responses from individuals working within, 

or as part of, a global water initiative. Results were then downloaded, coded and 

analyzed using Excel. 

 

 
 
3.2 Identifying active and viable water initiatives 
 

Given that there is a wide array of organizations that focus on water, the 

classification as a “global water initiative” was given only to water initiatives with an 

expressed global reach. This included initiatives that are striving to have a global reach, 

or have developed mechanisms or ideas that can be applied globally. Identification of 

active and existing global water initiatives was done in several ways. Consulting the list 
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of GWIs created by Varady and others in 2004 was the first approach. Other GWIs were 

identified using the internet and general search terms as well as using specific Boolean 

internet search tools to refine results. Given the wide spread use of the words “global”, 

“water” and “initiative” it was necessary to use several combinations or terms.  To 

show the level of overlap in such terms, a sample of general searches are summarized in 

Table 3.1. The third approach used to identity GWIs included using  the Union of 

International Associations Open Access Yearbook which boasts of listings of over 68,000 

international organizations since its creation in 1907 (Union of International 

Associations,  2015). Library reference and database queries were also used and 

supported by follow up done through the Summon search engine, interlibrary loan and 

academic research liaisons at the university. In total, one hundred seventy (170) 

international water organizations or GWIs, were identified using these methods.  

Table 3.1 Examples of search terms used to identify GWIs 
 

Table of  Search Terms Used  
Sample of Terms and Search Engine Results  
 “international water organizations” , Union of International Associations Open 

Yearbook, 378 results, 16 pages 
 “global water organizations”, Google,  442 results, 45 pages 
 global water initiatives, Google, 12,200,000 results 
 “global water initiatives”, Google, 7000 results 
 global clean water initiatives, Google, 4,760,000 results 
 global AND water organizations, Google, 40,500,000 results 
 international water organizations, Google, 68,600,000 results 
 "international" + "water organizations", Google, 14,500 results 
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3.3 Defining GWIs 
 
 One rationalization for the difficulty in identifying global water initiatives is that 

the term itself is rather broad. A salient definition for a global water initiative in simple 

terms is an organization that centers on international water issues and has a global 

reach or global application. To identify GWIs it was also helpful to include 

organizations that add to the global understanding of water management such as the 

Water and Sanitation Program, and organizations such as the World Water Council that 

contribute to the overall knowledge of water issues, as part of this definition. For the 

purposes of this research, three distinct categories of global water initiatives were 

selected: professional societies (PSs) that are a blend of the private, public and academic 

sectors connected through a profession, discipline, or specialized skill set, 

nongovernmental organizations (NGOs) which range in size and scope but tend to 

focus on non-profit and charitable activities, and intergovernmental organizations 

(IGOs) that are often based on collaborative efforts within a collective of national, 

regional or international governmental agencies and networks. 

 
 
3.4 Profiling GWIs 
 

To demonstrate diversity within, and among, the 170 water initiatives identified, 

it was necessary to create a biographical outline or “profile” of each initiative, and 
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organize the collection of initiatives by category. The five primary categories included: 

professional societies, intergovernmental organizations, nongovernmental 

organizations, designated time periods, and mega-conferences. Secondary categories 

were used to cluster newly identified organizations of interest that may also be 

considered as global water initiatives. These water-centric international organizations 

fit the broad definition of a global water initiative, but do not fit neatly in to the primary 

categories as they display characteristics of multiple categories, or are nested in a 

unique and unexplored niche.  

 

For example, some faith-based organizations such as Water Missions 

International act as nongovernmental organizations but may be funded through larger 

intergovernmental organizations and staffed by local volunteers, corporate strategists 

and researchers that partner through various professional societies. Similarly research 

institutes such as The International Institute for Applied Systems Analysis Water 

Futures Initiative or the Stockholm Environment Institute often act as nongovernmental 

organizations involved with water, but may often be housed or affiliated directly with 

academic units within a university, and at times may even serve as headquarters for a 

global water initiative. Likewise, online water data and media repositories are 

newcomers to the list and do not currently fit into a primary category, but may in the 
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future; depending on the groups that lead, manage or contribute to the collection of 

information, and the audiences that access, share and use their information. Corporate 

partnering water initiatives that serve as a collective of multibillion-dollar businesses, 

such as major airlines and soft drink corporations that are collaborating to address 

water issues, or private water and sustainability consultants were also identified during 

this process but were not considered for this study. While these large commercial 

entities do have a role in the global water discourse, this type of initiative did not tie-in 

to the scope of the research design, yet may warrant studies in the future.  Examples of 

primary and secondary categories of GWIs have been listed in table 3.2. 

 
Table 3.2 GWI primary and secondary categories 
 

Category Example of GWI within Category 
 

Primary 
Categories 

Professional Society International Association of 
Hydrological Sciences 

Nongovernmental Organization Alliance for Water Stewardship 
Intergovernmental 
Organization 

World Meteorological Organization  

Designated Time Period International Year of Sanitation - 2008 
Mega-conference World Water Forum 

 
Secondary 
Categories 

Research Institute Stockholm International Water Institute 
Faith-based Organization Water Missions International 
Water Data 
Repositories/Forums 

Water Web Consortium 

Media & Journalism Networks  One Water Journalism Network 
Corporate Collaborative/For 
Profit 

Coca-Cola Community Water Program 
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Profiles or biographical outlines of each initiative aided in outlining the scope, 

structure and mission of each GWI. During the profiling process, organizational charts, 

strategic plans, convened events, trainings, location of headquarters, global and 

regional projects and production of publications were reviewed, and if applicable 

membership or capita operating size was also recorded. This process was a crucial step 

in the research in that it allowed for intimate review of active GWIs and provided 

qualitative data to complement the quantitative data captured in the information 

generated by participants who completed the online survey (Marshall & Rossman, 

2014). Activities and outputs of each active GWIs were also used as a means to evaluate 

how GWIs are obtaining and translating climate-change science. Additionally, as the 

profiles were prepared prior to dissemination of the online survey, qualitative data 

gathered for profiles served to ensure against low response rate to the online survey, 

and could have been used solely, should low response rate have occurred.  
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3.5 Selection of insider survey population 
 

For this dissertation, a “profile” or biographical outline was created for each of 

the identified global water initiatives identified as a qualitative exercise, however only 

water initiatives in the primary categories of professional societies, nongovernmental, 

and intergovernmental organizations were subsequently surveyed using an additional 

online instrument. These three categories of initiatives tend to be long standing and 

remain active in the international landscape, as opposed to topically driven water mega 

conferences and dedicated water time period initiatives which are often vulnerable to a 

specific zeitgeist or leitmotif, or unsustainable due to a predetermined theme, objective, 

time frame, location or level of funding. “In qualitative research, the goal is to 

understand the situation under investigation primarily from the participants or 

insider’s view and not the researcher’s perspective. (Maykut & Morehouse, 1994). By 

surveying individuals that have had a significant role or level of participation within a 

professional society, nongovernmental or intergovernmental organization an insider’s 

view was ascertained. 
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3.6 Challenges of GWI assessment 
 

As Ostrom (2007) asserts, one of the most challenging problems facing scholars is 

identifying and measuring institutions, as they are implicit and invisible, and are often 

“shared concepts” that exist in the minds of participants. GWIs are difficult to assess as 

they are dynamic and ever emerging. As economies and political agendas fluctuate, so 

will the nature and scope of GWIs. Similarly, broad statement of goals (Schneider and 

Ingram, 1997) and the paucity of benchmarks and measurable objectives (Tear et al., 

2005) serve as obstacles to assessing the success of an organization. Ascertaining 

whether initiatives are successful, either individually or collectively is complicated, and 

institutional bias and nepotism are burdensome impediments to bypass. GWIs are often 

subject to being self-regulated or assessed by similar organizations. Along the same line, 

competition to produce products and results, as well as conflict over jurisdiction, may 

also engulf organizations and shift the behavioral norms or institutions. GWIs thus may 

tend to focus on their reporting efforts and not the process of using best available 

science. It is also important to acknowledge that GWIs operate at a variety of scales and 

despite some overlap, tend to be focused on individualized agendas.  
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In the context of understanding how GWIs are considering climate change (or 

climate-change research and findings), it would be impossible to declare how 

“successful” each initiative is in considering climate change without using multiple 

methods of assessment. To address these issues, the works of Betsill and Corell (2001) 

suggest using one sphere of influence to evaluate organizations at multiple levels. The 

sphere of influence chosen to evaluate GWIs was climate change. 

 
 
3.7 Challenges of measuring the adoption of climate-change science  
 

Despite the inequities and delays in the information pipeline, environmental 

platforms aimed at observing, gathering and synthesizing climate-change data have 

rapidly emerged (Biermann et al., 2012a; Haas & Mitchell, 2013). Climate science 

platforms such as these are referred to as Global Environmental assessments (GEAs) by 

well cited professor of political science Ronald Mitchell and colleagues, whose research 

has focused on international environmental politics (Mitchell, 2006). Mitchell and 

colleagues contend that GEAs, such as climate-change reports, summaries and synthesis 

papers, set ideology.  Mitchell argues that through interpretations and summaries of 

climate data and projections, GEAs exert a level of influence in a variety of ways. 

Specific examples of GEA include the United Nations World 

Water Development Report, the Pacific Institute Biennial Report on Freshwater 
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Resources, the United Nations Environment Programme Millennium Ecosystem 

Assessment, and the International Panel on Climate Change Syntheses. 

 

Institutions are relational, meaning that scholars can only evaluate an 

institution’s influence with different potential audiences and not the institution in its 

entirety (Clark et al., 2002; Andonova & Mitchell, 2010; Mitchell, 2011). In other words, 

the level of an assessment’s influence depends on how well the audience receives or 

elects to use the assessment, as well as the saliency, credibility and legitimacy of the 

assessment (Biermann et al., 2012b).  By querying individuals within active GWIs about 

the reception and use of such assessments, a stronger understanding of the inception of 

scientific information was gained. Similarly, noting the  existence (or lack) of specialized 

committees or work and tasks groups dedicated or formed to focus on climate change 

helped to evaluate adoption of climate change by GWIs. Specific mention of climate 

change as part of formalized strategic plans, objectives and mission statements within 

each initiative, served as an indication of how these organizations have elected to adopt 

climate-change science (Webster et al., 2012).  
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3.8 Survey development 
 

To broaden earlier investigations, and to meet the objective of determining to 

what extent GWIs are linking climate change to their work with water, the population 

most appropriate for the quantitative portion of completing an online survey were 

individuals working within or representing professional societies (PSs), nongovernmental 

(NGOs) and intergovernmental (IGOs) initiatives. This would include administrators, 

executive committee members, project managers, and in some instances high ranking 

officials, as well as on-the-ground individuals who possess relevant field expertise and 

experience in the GWI setting. It was important to assess individuals possessing 

variable levels of experience at different levels of leadership and responsibility to avoid 

having just a top-down or bottom-up perspective.  

 

Design of the survey instrument was based on querying the widest range of 

experiences within the given population.  To build upon the literature review, 

development of the survey instrument required consideration of methodologies 

employed for analysis and interpretation of respondent generated data and protection 

of subjects. SurveyMonkey™, an online survey platform, was used to generate a web 

based survey instrument and store responses.  Prior to dissemination of the survey 

instrument, the appropriate format and standards of reliability and validity were 



72 
 
 
 

established, as was the treatment for non-response rate and general statistical 

methodology through the literature review which included the basic tenets of research 

asserted by Campbell & Stanley (1963) and Tuner (2010).  Questions and overall design 

of the survey were reviewed by faculty mentors as well as by faculty of the departments 

of language, linguistics and communication and the online instrument was piloted to 

test for technical glitches by faculty and peers prior to release of the official release of 

the survey.  

 

To conduct research involving humans as subjects, a proposal describing the 

methods, population, and protection of the identity of participants, is required and 

must be reviewed by an internal board. Once it was approved by the internal review 

board, the survey was opened to participants. Those who responded to the survey were 

asked to complete a series of questions about using climate-change science, and the 

adoption (or lack of adoption) of climate change. In compliance with human subjects, 

data and respondent information were de-identified and coded to protect participant 

anonymity.  

 

 In addition to design elements of an online survey instrument, Dillman (2007), in 

his study of the tailored design method, found that response rate was significantly 
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higher when researchers used a multi-phase approach in which participants were 

contacted by multiple modes in addition to their initial invitation to participate online. 

The use of a pre-notice email stating the intent of the research as suggested by Andrews 

et al. (2003b) was used to invite each participant to complete the online survey. A series 

of two follow-up emails was also sent to each participant to: a) confirm desire to 

participate in the survey and b) to direct participants to the online survey link. A thank-

you follow-up message was also issued to participants automatically upon completion 

of the survey, as suggested by research methods by Couper (2001). In addition, validity 

and reliability of questions were considered using guidelines from Litwin (1995). 

 

The final survey instrument consisted of 31 questions, organized in 5 segments. 

Segment one was designed to query respondents on the ways they were (or were not) 

linking water and climate change. Segment two focused primarily on the interactions 

between and among GWIS and types of information exchanged most frequently by 

GWIs. The third segment asked respondents to prioritize climate-change challenges, 

rank climate-change resources, and report on their perceived use of climate-change 

science. The fourth segment was dedicated to identifying barriers that GWIs may face, 

and the fifth segment gave respondents an opportunity to share the ways core practices 

within their initiative have evolved.  Basic demographic information was collected at 
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the end of the survey.  All segments of the survey contained a blend of open ended, 

ranking, and Likert-type questions that were used to evaluate how and to what extent 

GWIs were considering climate change. Questions were organized in this manner to 

probe participant attitudes, perception and practices related to their respective 

initiative.  
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3.9 Limitations and assumptions 
 

Limitations of the research design should also be meticulously reviewed (Patton, 

1980). As the primary survey instrument was accessed by participants online, additional 

limitations including handling of non-response issues were decided upon prior to 

release of the survey (Andrews et al., 2003a). The types of limitations to be considered 

include: 

 
1. Participant responses are limited by the varying level of technology skill they 

possess. 

2. Participant responses are limited by the number of years of experience and the 

types of activities and organizations in which they have been involved. 

3. Participant responses are limited by the type and extent of technological tools 

offered to them in their respective organizations. 

4. Participant responses are limited by their individual skill level required to 

complete the online survey instrument used in this study. 

5. Participant responses are limited by their individual skill level in reading and 

writing in the English language required to complete the online survey instrument 

used in this study. 
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Basic assumptions of this dissertation are that respondents accurately reported 

their use of climate-change data and that respondent participation reflects actual use of 

climate-change data.  

 
3.10 Summary of methodology 
 

Case-study research requires researchers to 

conduct an empirical investigation of a contemporary 

phenomenon within its natural context using multiple 

sources of evidence (Yin, 2003). By inventorying 170 

international water organizations, evaluating 114 

Categorized GWIs based on activities and outputs, and 

surveying 100 GWIs, an in depth analysis of GWIs in 

the context of climate change was achieved. Data representing activities and outputs of 

each GWI collected from the profiles were summarized, coded and evaluated. The 

responses from the online survey were downloaded from SurveyMonkey™ and were 

summarized, coded and treated statistically in Excel. Findings from the profiles and 

surveys are interpreted and discussed in chapter four.  

 

 

 

Figure 3.2 Summary of methods 
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CHAPTER 4: FINDINGS 

 
4.1 Analysis by profile 
 
 Two separate methodologies were employed to analyze how GWIs are 

considering climate change. The first method of analysis involved inventorying 170 

international water organizations to create biographic “profiles”. To be considered for 

further evaluation, organizations had to be characterized as having a global potential 

for application and actively considering or concentrating on issues related to water. Of 

the initial 170 organizations identified (Appendix A), 114 possessed the characteristics 

of having an international focus related to water (Appendix B).   

 

The profiling process included the review of activities and outputs of each GWI.  

This included analysis of GWI mission statements, objectives, organizational structure, 

and existence of formalized task groups.  Headquarters and active secretariats, date of 

emergence, and general purpose for origination were noted and documents such as 

strategic plans, financial holdings and annual reports were also reviewed. When 

available and applicable, the size of membership, number of employees, or inclusion of 

partnering groups of each initiative was noted as was the reach, scale and scope of each 

organization. The countries and regions most impacted by each initiative were also 

recorded when such information was provided.  
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GWI materials were retrieved from each initiative’s respective website, as well as 

by email and phone correspondence with representatives from initiatives when 

necessary. In addition to the outputs previously mentioned, sources of information 

produced by GWIs such as policy briefs, publication collections, scientific assessments, 

peer-reviewed journals and technical reports were also used to complete profiles. In 

addition to technical or science-based items, publications geared towards the public at 

large, and mass media products such as fact sheets, informational brochures, “how to” 

bulletins, public service announcements, advocacy videos, and use of social networking 

sites were also contributed to the profiles. Partnering with other organizations, 

connecting to other GWIs directly or through links to other initiatives, permissible use 

of copyrighted logos, and other cooperatively authored materials were also considered 

as chief activities and outputs.  
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Given the enormity of such a task, it was important to methodically review all 

accessible aspects of each initiative in a consistent manner. The instrument used to 

guide the profiling process is shown in Appendices: Appendix C. To help distinguish the 

activities and outputs of each initiative, a series of questions were answered during the 

profiling phase and have been summarized in Figure 4.1. 

 
 
 

 
 
 
 
 

 
“How is this GWI distinctive?” 

“How is this GWI characterized?” 
“How is this GWI governed?” 

“Is there a defined mission or purpose statement, bylaws, or constitution”? 
“Has this GWI established formal scientific or technical expertise work or task groups?” 

“Has this GWI established a formal climate change work or task group?” 
“Does this GWI have a strategic plan or other reporting mechanism in place?” 

“Has this GWI included climate change as part of their strategic plan?” 
“How does this GWI accomplish their mission?” 

“Does this GWI produce public media and/or technical and scientific products?” 
“Does this GWI provide open access to its materials?” 

“Does this GWI promote specific principles (science, policy) or campaigns (advocacy)?” 
“Does this GWI take part in on-the-ground efforts?” 

“Does this GWI provide training? Workshops? Symposia? Meetings? Conferences?” 

Figure 4.1 Summary of profiling instrument 
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4.2. Clusters of IGO, NGO and PS emergence 
  
 Earlier works by Varady and others documented the rapid emergence and 

increase in number of GWIs since World War II (Biswas 2005; Conca 2006; Varady & 

Meehan, 2006; Rodda 2007; Pahl-Wostl et al., 2008; Gleick 2014). However of interest to 

this dissertation was not only the steady increase in number of GWIs but also an 

understanding of the extent of which specific types of GWIs had increased, decreased or 

stayed the relatively the same. One of the most significant results of the profiling 

process was to have enough information to produce a visual representation of the 

changes in numbers of IGOs, NGOs and PSs over time. Of the 114 global water 

initiatives profiled, the earliest initiative reviewed was a long-standing professional 

society that was formalized in the year 1885. The latest GWI reviewed had just been 

outlined and formalized as a nongovernmental organization in the beginning of the 

year 2015.  The findings of these most recent profiles add to the earlier Varady et al. 

studies, and highlight clusters of emergence in specific types of GWIs, particularly over 

the last two decades  A plausible reason for this may be related to key events such as 

the enactment of the Millennium Development Goals in 2000, Year 2012 Rio+20 Summit, 

or the concurrent release of GEAs highlighting global scale water challenges such as the 

IPCC Synthesis, Bi-annual Freshwater, or World Water Development Reports. What is 

of specific interest here is that between 1993 and 2009, NGOs and PSs seem to have had 
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several spikes in numbers, while the number of IGOs remained steady and had only 

one surge in or around 2009 (relative to the population of 114 GWIs). What is also of 

interest is that there is a decline in formation of all 3 types of GWIs between 2009 and 

2013 (Figure 4.2). While in some cases, GWIs openly state that they were created in 

tandem with a key event, there is no definitive way to link all of the changes in numbers 

of all types of GWIs over time. This emphasizes the need to monitor how the numbers 

of GWIs change over time, particularly in the next 30 years as water resources and 

populations shift due to changes in climate.  

 
Figure 4.2 Emergence of IGOs. NGOs and PSs 
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4.3 GWI characterization and overlap 
 

The identity of a GWI is defined by its relevant area of expertise, its composition, 

mission, strategies, and actions, and the respective organizational structures and levels 

of governance that comprise an operational framework. All of the GWIs profiled 

reflected a governance and organizational structure that was led by an overarching 

advisory body, regional or national delegates within a general assembly, or a leadership 

team that act as the authoritative committee. A high percentage of these initiatives also 

overlap in mission, scope and strategy and there was a central tendency for using broad 

terms in annual reporting such as “knowledge sharing”, “capacity building”, “multi-

sector partnerships”, and “increased stakeholder participation”, yet few initiatives 

offered concise or measureable benchmarks for these desired performance objectives. 

 
NGOs were found to be the most abundant category of GWIs, and in many cases 

were more active than PSs and IGOs in pursuing their mission. Unsurprisingly - the 

majority of GWIs held headquarters or secretariats in the global north, while focusing 

on efforts in the global south.   PSs and IGOs tended to have the highest degree of 

organizational hierarchy, while NGOs seemed to offer more variance, ranging in 

experience from trustees and board members to project staff responsible solely for social 

media or blogging forums and general laborers. Similarly, PSs and IGOs advertised, 

hosted and reported on significantly higher numbers of training, symposia, workshops 
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and other co-convened or cooperative activities, while NGOs focused reporting efforts 

on dollars spent, financial holdings, social networking, specific campaigns, partnerships 

and project status.  

 

There were however several NGOs that offered multi-tier training and 

professional development opportunities including one example where an initiative 

offered continuous training in construction techniques, materials and technical 

resources for, and by, women. The main goal of this initiative was not only to empower 

women, but instill confidence in building, managing and maintaining infrastructure to 

secure their access to water, sanitation and hygiene needs. Another example of setting 

specific targets and measurable objectives was a case in which “water footprinting” was 

used to identify gallons of water needed to produce, harvest and transport products (as 

described in Hoekstra et al., 2011). Cases such as these where specific targets are set, 

measured and met are not the norm for most GWIs, and the majority of GWIs failed to 

define specific benchmarks. Several of the initiatives profiled made strong statements to 

remind their audience that their goal was to ‘fill a void’ or to ‘pick up where other 

organizations left off or failed;’ which may give rise to the rapid emergence of 

additional initiatives but still lead to the issue of very little actually being managed or 

measured.     
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Although the biographies, curricula vitae, resumes and names of individuals 

were often available when profiling these initiatives, specific indications on the role, 

level of activity, funding, and engagement of many key individuals was lacking which 

may be indicative of a deficiency in transparency within some initiatives. In select cases, 

the initiative presented only a bare description of regions or projects in which the 

initiative claimed to be active, and there was little to no mention of the origin of the 

organization or the communities that were to receive funding or expertise to establish 

or sustain such projects. In the case of many GWIs, a lack of online presence and 

substance may be due to something as simple as a lack of funding or staff to maintain a 

website. However, such gaps in information could also be perceived as a convenient 

way to report the minimum information necessary to establish credibility, obtain 

donations, and evade comprehensive reporting mechanisms which points to larger 

concerns. These findings are parallel with those of Nulman and Özkula (2014) who also 

found evidence of increased used of internet platforms with practices tied directly to 

issues of resources, digital competencies, geography, and geopolitics, in their work 

involving analysis of environmental NGOs. 
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In general, NGOs and PSs were responsible for a larger percentage of on-the-

ground efforts while IGOs tended to focus on regional coordination and integrated 

water management through annual procedural meetings and large thematic 

conferences. Common campaigns included access to clean water, sanitation and 

hygiene, and gender equality, alongside the need for basic skills, funding for 

infrastructure, multi-generational and multi-partner expertise in installation of new 

water facilities, and maintenance and sustainability of previously placed boreholes, 

wells and water pumps that are now failing. Corporate stewardship, cooperative 

humanitarian aid efforts, and the increased awareness and sense of responsibility 

within the private sector were also frequently touted.  

 
 
4.4 Evaluating GWI activities and outputs 
 

The GWI characteristics described so far have mainly represented the ways GWIs 

define and characterize themselves, and have been highlighted to emphasize the many 

areas in which these organizations overlap.  As overlap in mission was previously 

established, this study sought to identify the diversity and breadth of GWIs. To 

distinguish the subtle differences between, and among the initiatives, a coding and 

scoring system was used to evaluate each GWI. Each initiative was coded to protect the 

name of the initiative, and any individuals representing the initiatives that may have 
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provided information for the profiles in compliance with human subject protection 

protocols. Once coded to protect anonymity, each GWI was evaluated using a standard 

rubric similar to what is used in the fields of higher education, public health and 

business e.g. report cards, health grades, efficiency ratings. Scores were assigned to 

GWIs based on the frequency of activities and outputs that are related to their 

individual operational frameworks.  

 

This straightforward scoring system assisted in illustrating the dimensions of 

initiative overlap, and distinctly accentuated the functionality of each initiative. GWIs 

with the highest scores tended to be active in many areas, and produced several types 

of outputs related to their mission. Activities such as partnering and collaborating 

indicate an initiative’s desire to connect with other organizations. Partnering and 

collaborating leads to sharing of resources and expansion of networks and ultimately 

connects GWIs to new sources of funding, expertise and information. Formation of 

formal committees e.g. executive or technical, also indicates a level of dedication to 

building and leading an organization.   
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The decision to dedicate a set of individuals to focus on a specific task or work 

area, such as the creation of a dedicated climate-change working group, represents a 

desire, or perceived need, to pursue a particular area that is of significant importance. 

Foci of strategic plans, and the decisions related to producing publications are also an 

indication of how GWIs are electing to spend their time and resources, and the 

audiences they aim to reach. Similarly, the level to which outsiders or the public can 

access materials produced by GWIs shows to what degree GWIs wish their materials to 

be accessible to specific audiences. As GWIs often set tends in research and in policy, 

identifying the degree to which each initiative touts itself as being science or policy 

driven also plays a critical role in distinguishing these organizations. The activities and 

outputs used to evaluate GWIs have been summarized in Table 4.1. 

 
Table 4.1 GWI activities and outputs rubric  

 

 

Activites/Outputs 0 points 50 points 100 points
Collaborations None Few Collaborations Multiple Collaborations
Executive Committee None Yes
Technical Committee None Yes
Climate Change Task Group None Yes
Climate Change in Strategy None Mention Focal Point
Generate Mass Media None Few Multiple Formats
Produce Technical Materials None Few Multiple Formats
Open Access to Materials None Partial Full
Science Focus None Mention Focal Point
Policy Focus None Mention Focal Point
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Scores were assigned based on a standard 100 point system. Zero points indicate 

no activity or output in an area; 50 points indicate a halfway point in which GWIs were 

engaged in the activity or production of an output so they were awarded a score 

(although they were not frequently pursuing that area, and may have the potential to 

do more in the future); and 100 points were awarded when several forms of activity and 

outputs were identified through review of materials produced by GWIs.  Once coded 

and evaluated, GWI scores were plotted on individual radial charts to illustrate how 

each initiative was associated to other initiatives within its own category, and then 

among all three categories. Radial plotting allows for comparing multiple variable at 

once and has been used in many disciplines as an effective tool for evaluating strengths, 

weaknesses, and overall efficiency of organizations (Kobayashi et al., 2004; Kaczynski et 

al., 2008; Saary, 2008).  The premise of radial charts is to display multiple variables at 

once. To examine GWIs in climate change context, radial charts were used to display 

the frequency and intensity of multiple activities and production of outputs related to 

operational frameworks. Vertices are labeled, and related to categories that describe the 

type of activity or output measured. Axes of this chart are set in quartile steps, with a 

midway point at 50 and an end point of 100. Scores of 0, 50 and 100 are then plotted and 

a series of numbers creates the resulting shape.   
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Figure 4.3 Example of a coded and scored PS 
 

 

Figure 4.3 shows how a professional society, coded as “PS4” was evaluated, 

scored and then plotted using a radial chart. The example shown in Figure 4.3 

represents a professional society that is heavily involved in partnering and 

collaborating with other organizations on various projects and publications. PS4 

partners with several regional networks, directly and indirectly related to the vocation 

of its members through events such as rotating stakeholder workshops and cohosting 

training sessions for others in the profession, and collaborates with several other 

organizations on technical publications.   

 

PS4 has also established a formal executive committee, technical committee, and 

a dedicated climate-change working group, but did not directly consider or focus on 

Activites/Outputs Level/Degree Score
Collaborations Multiple Collaborations 100
Executive Committee Yes 100
Technical Committee Yes 100
Climate Change Task Group Yes 100
Climate Change in Strategy Mention 50
Generate Mass Media None 0
Produce Technical Materials Multiple Formats 100
Open Access to Materials Partial 50
Science Driven Focal Point 100
Policy Driven Mention 50
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climate change within any strategic or reporting documents. There was, however, 

measureable mention of global change in supporting documents which deserved half 

but not full credit (as the focus was on specific mention of “climate change”). This PS 

actively produces and contributes to scientific and technical materials to which the 

public has only partial access, and is not actively producing media for mass audiences 

or involved in interests beyond those of its professional members. There was brief 

mention of the desire to influence policy in the mission statement and general 

directives, however the main tenet of this initiative was distinctly touted as being 

science-driven.  
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Figure 4.4 Example of a coded and scored IGO 
 
 

 Figure 4.4 above illustrates a hypothetical, evaluated IGO. Here IGO23 is 

shown to be highly active in collaborations and to have formed an executive committee, 

yet there is no science or technical committee or dedicated climate-change working 

group. Interestingly, IGO23 does mention climate change in its strategic and planning 

documents and translates climate-change information through a small number of mass 

media publications such as fact sheets. IGO23 is not actively producing scientific or 

technical publications. Materials and reporting documents produced by this IGO are 

fully accessible to anyone with the ability to visit and read their website. IGO23 

emphasizes the use of science, however the primary focus is related to influencing 

policy.   

 

Activities/Outputs Level/Degree Score
Partnerships Multiple Collaborations 100
Executive Committee Yes 100
Technical Committee None 0
Climate Change Task Group None 0
Climate Change in Strategy Mention 50
Generate Mass Media Few 50
Produce Technical Materials None 0
Open Access to Materials Full 100
Science Focus Mention 50
Policy Focus Focal Point 100
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Figure 4.5 Example of a coded and scored NGO 
 
  

A third illustration is shown above in Figure 4.5. Here NGO1 is shown to have 

few collaborations. NGO1 has formally created executive, technical, and climate change 

committees and lists climate change as a focal point in planning and strategic 

documents. NGO1 generates very few publications that are geared to a public audience 

and is not actively involved in authoring technical materials, and any materials 

produced are fully accessible.  NGO1 promotes and engages in the use of science and is 

equally committed to addressing water issues through policy. 

 

  

 

 

Activities/Outputs Level/Degree Score
Partnerships Few Collaborations 50
Executive Committee Yes 100
Technical Committee Yes 100
Climate Change Task Group Yes 100
Climate Change in Strategy Focal Point 100
Generate Mass Media Few 50
Produce Technical Materials None 0
Open Access to Materials Full 100
Science Focus Focal Point 100
Policy Focus Focal Point 100
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The radial plotting exercise was not intended to extract every nuance, but to illuminate 

diversity, breadth, and overlap, within and among the three GWI categories. Together 

the scoring and plotting of each GWI develops a dimension of capacity for each 

initiative that translates to all GWIs no matter what their scale may be. In this sense, the 

area, or overall shape, of each initiative is directly related to the overall frequency and 

intensity of specific activities and outputs that distinguish GWIs from one another. 

While this informs us on GWIs in a brand new way, caution should be used in 

comparing and contrasting the overall shapes of the initiatives in that some very small 

organizations may exhibit the exact same shape as large multinational organizations if 

they are similarly or equally active.  

 

For example a NGO having only an eight million dollar budget and a small team 

of advisors and field project leaders may be just as active and produce as many outputs 

as a multibillion dollar IGO that has the backing of top experts in the field and the 

representation of multiple nations, but it would be incorrect to say they are equal in 

overall organizational capacity. Therefore it should be emphasized that that the 

resulting shape is an indication of levels of activity and outputs of an individual GWI, 

and should not be used to correlate capacity across all GWI categories.  
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The decision to evaluate GWIs in this manner was derived from the works of 

Claudia Pahl-Wostl of the Institute of Environmental Systems Research, at the 

University of Osnabrück, Germany, and Joanna Depledge, who has worked as a UN 

consultant and has explored the institutions and procedures governing the international 

climate change regime. Pahl-Wostl and Depledge noted that climate-change 

information is shared among a variety of international organizations. The inventories 

taken of each GWI show the various levels of involvement and interest in climate 

change and support the hypotheses that GWIs have adopted climate change and are 

using and translating climate-change science. 

  

 Charting GWIs individually provides an excellent visual representation of how 

each GWI elects to operate. Knowing the frequency of collaborations and exchanges 

between GWIs it was also important to compare individual GWIs to others GWIS in the 

same category, and also compare GWIs from different categories. Figures 4.6, 4.7 and 

4.8 show the collective efforts of each GWI category. 
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Figure 4.6 All coded and scored PSs 
 
 

When comparing professional societies to one another, the homogenous nature 

of this category is the most apparent (Figure 4.6). This is not surprising considering that 

most professional organizations are centered on a specific core element of a single 

profession or discipline and share similar organizational structures and scope.  

 

 

 

PS (n =27) 
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Comparatively, as shown in Figure 4.7, IGOs show the greatest frequency of 

activities and outputs. This makes sense in terms of their large networks of support that 

provide funding, expertise and mutual benefits across large geographical and political 

regions. Not surprisingly, this category of GWIs had the highest scores for producing 

media for the masses as well as outputs for researchers and experts, and tended to 

equally divide their efforts towards science and policy, as opposed to professional 

societies who tend to focus more on science than policy, and NGOs that were more 

inclined to focus on policy and public media than scientific advocacy. 

 
Figure 4.7 All coded and scored IGOs 

IGO (n=26) 
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 Nongovernmental organizations as shown in Figure 4.8 below represent the 

largest subset of the evaluated GWI population, and had the highest variance in level of 

activities and outputs with NGOs ranging in attribute scores from low to high.  

 
Figure 4.8 All coded and scored NGOs 

 

NGO (n=47) 
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Although the NGO category had a higher number of organizations, there were 

still more initiatives with high scores (greater activity and output levels) in this category 

than in the IGO and PS categories. Given the large frameworks of IGOs, this result for 

NGOs is somewhat novel, yet it may be explained by the increase in funding, expertise 

and influence this category of initiatives is sowing. In addition to growing capacity, 

NGOs are actively collecting data and in some cases producing and collaborating on 

science and technological outputs such as technical manuals for sanitation 

infrastructure and water quality testing practices. This includes cases of faith-based 

initiatives which at one time may have been opposed to the use or inclusion of science-

based materials yet have now added environment and climate change resources to their 

strategy and overall mission. While the names of those GWIs cannot be disclosed to 

adhere to Human Subjects protocols, it should be noted that within the population of 

faith-based organizations operating as NGOs, and examined for this study, there is 

evidence to support the use of climate-change science by several faith-based 

organizations.  
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4.5 Analysis by insider survey 
 

The second methodology used to assess GWIs involved an online survey 

designed to obtain information from individuals representing the “insider view” as 

members of, or working for or within, professional societies, nongovernmental and 

intergovernmental organizations. While a total of 114 GWIs were evaluated using the 

previously mentioned rubric, only 100 GWIs were deemed as being appropriate for 

further analysis by insider survey. 14 GWIs were eliminated from the insider survey 

population for various reasons including having obsolesced or ended, being directly 

attached to a university, or having been found to be operating as private consultants 

based on a for-profit scheme.  Profile scores for each of the 100 GWIs that were eligible 

to progress to the surveying phase are listed in Appendix D. 

 

Online networks were also removed from the survey population given that it is 

difficult to identify and correspond with the actual individuals that post to, or 

moderate, such forums. Of the 100 initiatives selected to be surveyed, only 92 initiatives 

had adequate contact information to facilitate the dissemination of survey 

announcements and invitations, and to process consent for Human Subjects protocol 

(Appendix E). The survey instrument appears as Appendix F. and the summary of 

response rate is shown in Table 4.2.  



100 
 
 
 

Table 4.2 Summary of survey response rate 
Organizational Response Rate Individual Response Rate 

170 Water Initiatives Examined 661 661 Sent Emails 
114 Water Initiatives Profiled -53 53 Bounced/Firewalled from 

SurveyMonkey 
100 Qualified as PS, NGO, or IGO -40 40 opted out/exited during survey 
-8 Disqualified due to inadequate 

contact information 
568 Successful Invitations 

92 Initiatives Invited to Participate 311 311 individuals participated in survey 
68 Initiatives Responded   

68/92 74% Organizational Response Rate 311/568 55% Individual Response Rate 
 
 
4.6 Demographics of survey respondents 
 

GWIs within the categories of professional society (n=27), intergovernmental 

organization (n=26) and nongovernmental organization (n=47) were selected as the 

target population to interview via online survey. Respondents (N=311) represent 68+ 

active GWIs. While many initiatives hold formal headquarters or secretariat offices in 

the global north and focus their efforts on countries or regions in the global south, 

respondents polled represent actions and perceptions of initiatives from 164+ countries. 

The global north (often described as the more developed regions) and the global south 

(described as less developed regions) are close in number of responses, yet overall there 

were more responses from individuals from the less developed countries. This would 

be expected as there are more NGOs/IGOs centered on less developed regions. The 

highest concentration of responses are focused in, or are related to, work in various 
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regions of N. Africa, India, Southeast Asia, Latin and Central America, the Caribbean 

and the Middle East which would also be expected based on the highest response level 

being from NGOs. In general, there was a higher participation/response rate from 

NGOs & IGOs than PSs. Respondents held an average of 16 years of experience in 

international water fields, had been in their current position for an average of 10 years, 

and offered experience levels ranging from individuals responsible actual labor in the 

field, to executive board members. As the number of years working in the field of 

international water, as well as “real world” experiences, were the main focus of the 

survey, specific levels of education were not directly assessed. Based on the 

demographic information reported by responses, 32% identified as being associated 

with an academic or research unit, 27% identified as being part of a community group, 

municipality, field work, or other, 21% identified as being associated with an NGO, 11% 

identified as being associated with an IGO, and 9% identified as being associated with a 

PS.  While respondents were given the opportunity to describe their affiliations, it is 

important to note that many, but not all, of the respondents may be involved with 

multiple GWIs simultaneously, but in different capacities. For example, a researcher 

working for an academic unit may be on the executive board of a professional society 

and also serve as an advisory member and volunteer coordinator for an NGO. An 

individual responsible for constructing hand washing stations through an NGO, may 
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also be involved in reporting data and producing summary reports that are used by 

IGOs to assess the needs of a particular region.   

 
 
4.7 Summary and interpretations of survey responses 
 

The main objective of this research was to ascertain the ways in which GWIs are 

considering climate change. To meet this objective respondents were asked to share 

their experiences, opinions, and recommendations as “initiative insiders” through a 

multimodal online survey. The survey instrument was designed to assess the initiative’s 

activities and use of resources related to climate change, while providing respondents 

with multiple styles of questions and a wide array of response formats.  The survey 

instrument was built using purchased Survey Monkey™ online software and consisted 

of an assortment of Likert-type, ranking, and open-ended queries, for a total of 31 

questions.  

 
In addition to the basic demographics reported earlier in section 4.7, survey 

responses have been grouped by theme or question type for reporting purposes. When 

using individual Likert-type questions, or a series of stacked or continuous Likert-scale 

questions, the data returned is ordinal in that the researcher can only say that one score 

is higher than another, and unable to statistically prove the distance between the points 

of response. In using Likert-based analysis it is therefore not appropriate to use the 
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mean as a measure of central tendency as it has no meaning i.e. what is the average of 

strongly agree and disagree? Data obtained from Likert-based questions is thus 

considered as a collection of ordinal summation responses.  

 
The most appropriate measure of central tendency then becomes the mode of the 

most frequent responses, or the median. Likewise, the frequency of responses may then 

be used as a measurement of variability. Individual responses are treated as descriptive 

in nature, and used to characterize a respondent population (Bertram, 2007). Presenting 

the results in the form of general summation or providing the mode or frequency of 

response when applicable is therefore recommended in reporting Likert-type and Likert 

scale responses (Kaptein et al., 2010). To display the distribution of responses pie charts 

- which reflect and compare parts of a whole, and bar charts - which inform by 

providing a comparison between different groups, or track changes over time, are 

similarly advocated for Likert-based responses (Boone & Boone, 2012). Survey 

questions were thematically linked as: “water and climate change”, “interactions and 

exchanges”, “climate-change science tools and resources”, or “core initiative practices” 

questions and the findings are presented based upon these themes. Responses to open 

ended questions have been coded and may be viewed in Appendices: Appendix G–J. 
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4.7.1 Linking water and climate change 
 
When asked to rate the overall perceived efficacy of their respective initiative in 

addressing issues of climate change through their inside perspective and experience 

within an initiative, a majority ranked their initiative as effective. The necessity to link 

water and climate change challenges was reported by 67% of respondents to be 

essential, 25% ranked this link as a high priority as summarized in Figure 4.9. These 

findings add to the theories presented over the last decade by Betsill, Bulkely and 

Correll, and demonstrate how GWIs as institutions are linking water and climate 

change as part of their organizational landscape, and support the full set of hypotheses.  

 
Figure 4.9 (left) GWI effectiveness and linkages 
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Presented with a list of challenges linked to climate change, respondents 

prioritized floods, droughts, risk reduction, resilience and vulnerability, and 

greenhouse gas emissions issues as the highest priorities, and ranked enhanced ozone 

effects, aerosols-haze-dust-smog, and wildfires as the lowest priorities (Figure 4.10). 

 

Figure 4.10 Prioritization of climate-change challenges  
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Prioritization of floods droughts, and issues of risk, resilience and vulnerability 

were anticipated given the nature of GWIs.  The challenges that were ranked as lowest 

of priority are more interesting. For example, aerosols, including radiative dust, have 

dire impacts on snowpack and runoff, and have direct consequences for water 

resources (Painter et al., 2012).  

 

Respondents also ranked wildfires among the lowest of priorities, despite the 

anticipated increase in populations living within the wildland urban interface and the 

projected increase in droughts and wildfires. Wildfires are linked to feedbacks and 

interactions between increased fuel load or ladder fuels, ignition sources such as 

lightning or anthropogenic activity, and prolonged lack of rainfall, snow melt or 

measurable precipitation (Barros et al., 2015). While wildfires may not be an issue for all 

regions of the world and therefore perceived as lower in priority, its low rank relative to 

the relationship of wildfires and water something to consider (Santos et al., 2015). 
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When asked a similar but inverse question, watershed and resource management 

ranked highest when water issues were posed by sector, hydrology, climate change and 

gender equality, and population dynamics and social justice ranked the lowest of 

importance. This result is surprising in the sense that respondents from 

nongovernmental organizations, which are organizations that tend to center on issues 

of advocacy and human rights, were a larger portion of the population yet these 

elements were given the lowest priority as shown in Figure 4.11.  

 

 
Figure 4.11 Prioritization of water-related challenges by sector 
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4.7.2 Interactions and exchanges  
 
 As the original set of hypotheses, dealt with understanding the sources of 

information valued by GWIs, participants were asked to describe how they obtain and 

share climate-change science. When queried on the types of resource or reference 

materials that each initiative may contribute to, internal summaries of research were 

perceived as the top contribution, which may be indicative of one of the ways initiatives 

absorb, digest and then translate science. Websites followed as the second highest 

ranked level of contribution. This result was surprising in that so many of the websites 

visited during the profiling process lacked activity and/or substance, and in numerous 

cases the websites did not provide current or correct information. In addition, when 

initiative websites advertised that they were linked to social media sites such as NING 

™, Facebook ™,  or Twitter ™ there were multiple cases in which no actual posts or 

materials had been shared in months, or in some cases years. Earlier research by 

published in 2014 by Nulman and Ozkula showed that ENGOs had increased their use 

of websites to influence the public and politicians. Their research on internet activity of 

ENGOs also found that digital practices were tied to funding resources, digital 

competencies, geography, and geopolitics. Internet practices of GWIs explored in this 

study follow that show that GWIs are using their websites as portals of climate-change 

information. These findings support the hypotheses related to activities, outputs and 



109 
 
 
 

networks and fit well with the model proposed by Nulman and Ozkula. Following 

website contributions, external research summaries were the most prominent products, 

followed by policy papers, brochures and tool kits. White papers, which are often used 

for internal audits, annual reports, or other inventories were rated at the lowest level of 

contribution (Figure 4.12).  

 

 
Figure 4.12 Publications produced by GWIs 
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time to offer comments, contributions to peer-reviewed and academic journals were the 

most frequently mentioned items in the open comments section, followed by best 

management practices, standards and protocols documents. Other respondents 

mentioned that they contributed to education and outreach materials for a wide 

audience including their internal networks, staff, and on demand for external partners 

the general masses, as well as for the private sector, and policy makers. Training and 

operational manuals as well as materials designed to enhance skills building workshops 

were also well noted.  

 
The inclusion of local knowledge was also reported by three respondents. In two 

cases, respondents offered that they contributed to “Living Strategy Documents” which 

are, as one respondent defined, “a mix of policy and white paper in that they aim to 

form a consensus view and also they aim to orient the strategic developments of the 

organization”. Human rights publications including gender-water-climate complexities 

were also mentioned as were “research reports produced and disseminated with 

creative commons license”. It is equally as important to point out that four respondents 

emphasized that “individual members of our organization make contributions to 

various materials, but the organization itself does not”.  
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Other material contributions reported by respondents include the following 

documents and publications listed in Table 4.3: 

Table 4.3 Products and publications of GWIs 
 

GWI Outputs (as reported by survey respondents) 
Climate compatible development guidelines 
Commenting on technical and policy papers linked to the UNFCCC process, particularly 
shared by the UNFCCC secretariat 
Composition of special interest sections on climate change in comprehensive plans 
Design manuals on technologies 
Early warning systems and protocols materials 
Editorials in chapters in specialized books; articles in scientific journals (social and 
physical sciences) 
Educational materials for the private sector including insurance companies and policy 
makers 
Embedding Specific Measurable Assignable Realistic and Time Related (SMART) climates 
practice in all programming and identifying best practices 
Models and model-data 
Multilateral environmental agreements 
National climate change strategy 
Permitting protocols and emissions monitoring referendums 
Stakeholder role playing scenarios 
Projects, field visit, and case studies reports, support materials for regional partners 
Specific research to explore the impacts of climate change on coasts and islands (atolls)  
Strategies for groundwater adaptation to climate change with emphasis on indigenous 
knowledge 
Tool kits and mechanisms for local communities to connect to scientists addressing water-
related climate change issues. 
Writing of UN resolutions, international standards and country directives 
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Akin to the cooperative efforts reflected in the vast number of coauthored 

resource and reference materials is the reported level of collaboration by GWIs. When 

asked to report on partnering, the most frequent response was collaboration and 

partnerships with universities (Figure 4.13). Collaboration and partnership with other 

nongovernmental and intergovernmental organizations ranked as second highest, and 

professional societies and international organizations with a climate focus ranked lower 

as third and fourth levels of collaboration and partnership. When asked which 

collaborative sources they most often consult, seek source information from, or attend, 

scientific journals, university publications and conference proceedings ranked as most 

desirable with private consultants and mass media as least desirable, leaving 

consultation with internal experts as a middle option and the use of academic databases 

and search engines ranked just above consultants and mass media. 

 

Figure 4.13 Sources of information consulted by GWIs  
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4.7.3 Climate-Change Science: tools and resources 
 
 When queried about the necessity of science as an integral or critical part of the 

initiative’s mission, respondents were given the options of “essential”, “very 

important”, “of average importance”, “somewhat important”, and “not important”. The 

most frequent response yielded science as “essential” to an initiative’s mission with the 

breakdown of responses 56%, 30%, 8%, 5% and 1% respectively. Similarly, as the 

Intergovernmental Panel on Climate Change publications are well known and accepted 

as an international scientific and collaborative effort that summarizes key scientific 

findings and offers modeled projections related to climate change (Murthy, 2014; 

Alcamo, 2007; Herrick & Sarewicz, 2001; Najam, 2003 ) it was important to identify if, 

and how, such reports may be used or rejected by GWIs. While IPCC reports are not the 

only GEAs available to GWIs, it was important to assess to what extent IPCC reports 

are exerting influence within and among GWIs.  

 

Identifying the resources most valued by GWIs was a major facet of the overall 

set of hypotheses and was connected to the theories provided by Mitchell (2006), 

Keohane and Victor (2011), and Wittneben et al. (2012) that suggested organizations 

operate at various levels and are influenced by science in different ways.  
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 As summarized in figure 4.14, the majority of respondents were familiar with 

IPCC climate change publications and reported a perceived value in IPCC reporting.  

  

 
 

 
The high level of familiarity and overall perceived value of IPCC reports also 

links back to the statements made in the reports on the frequent involvement of NGOs 

and other international organizations (representing academia, business, and industry) 

in the climate change negotiation processes as reported in the Climate change and 

Water: Technical Paper VI Intergovernmental Panel on Climate Change (IPCC) by Bates 

et al. (2008).  
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Figure 4.14 Familiarity and perceived value of IPCC reports  
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The IPCC reports focusing on impacts, adaptations and vulnerabilities, 

mitigation and policy were favored over the physical-science basis reports and technical 

papers suggesting that the latter two reports may be too technical or detailed, or may 

not fit the scale or scope of needs of all GWIs (Figure 4.15). 

 

 

 
 
Figure 4.15 Reported use of IPCC reports  
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Given the vast array of climate change resources that are available to initiatives, 

it was of interest to the researcher to explore which tools and proxies were most favored 

or used most frequently by respondents (Figure 4.16). Summary products or condensed 

versions of research - as found in research journals and international or multinational 

reports, were the most favored, followed by the use of instrumentation data such as 

temperature and precipitation.  

 

 
Figure 4.16 Use of climate-change science tools by type  
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4.7.4 Barriers 
 

While there is evidence to support that GWIs are using climate-change science, 

there are still significant barriers reported by respondents.  When asked to rate the 

difficulty of accessing scientific resources and tools, 67% of respondents cited 

experiencing some level of difficulty while 33% claimed to have little or no difficulty in 

accessing scientific resources and tools. For those few who felt access to scientific 

information was not an issue at all for their initiative, the idea that they “can access 

resources through partnerships or purchase it so it is not a challenge” was often 

coupled with comments such as “we also generate our own data” and “have our own 

open data portals". The list of scientific data, tools or resources that were reported as 

“needed” by initiatives was exhaustive, as was the inventory of barriers to accessing 

scientific information (for an in depth list of responses see Appendices: Appendix F). 

Access to data, journals, training, and conferences due to politics or lack of funding was 

a key issue, as was the need for relevant and timely data due to a proliferation of 

obsolete materials. The need for actual field data rather than having to use proxies, and 

the lack of basic collections of instrumentation or observation data were also popular 

themes. Satellite imagery, data on water “foot-printing”, historical data including 

photographs biogeography, and ecosystem surveys were also desired. Data from other 

agencies such as insurance and risk management companies were listed as a requisite 
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Figure 4.16 Barriers  

by some respondents, and local data sets when available were often doubted or viewed 

as unreliable when provided by local authorities. Regional and local translation of 

global climate models was emphasized as was the need to scale down data for usability 

and general public trust of science. 

 

The most significant barriers to accessing scientific information were cost, 

format, size and download speed, data not being 

standardized, and data sets that are too large or have too 

many holes to be useful (Figure 4.17). The lack of 

transfer from government to agencies as well as general 

security issues i.e.) hydrological data is kept secret, were 

prevalent comments. Results not being summarized or 

released in a timely fashion, and the idea that funded projects are not often required to 

place data in an open access repository was mentioned. Issues of control and corruption 

related to politics and restrictive governance regimes were also a frequently reported 

issue. Corruption; i.e. data is considered a state secret and scientific data is controlled 

and not shared, or information is privileged and can be used to manipulate, harm, or 

blame other agencies remains a concern.  

 

Figure 4.17 Barriers 
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Another chief complaint was that access to scientific information in many parts 

of the developing world may require a specific language or technical skill set, purchase 

of a membership or dues related to membership. There were also remarks related to 

unequal collaborations, difficulty in attaining partnerships or strategic relationships, 

and massaging of local and regional authorities and policy makers. Issues of reliability, 

quality, ideology, methodologies, and transparency were often raised, and the concept 

that sharing data may result in loss of: “turf”, control of project, sector, or future 

funding was indicated.  

 

The responses to questions about barriers connect directly to the hypothesis that 

GWIs are confronted with a variety of obstacles that impede the use of climate-change 

science. Cost as noted by Kates et al. (2012) is a significant factor, and as evidenced by 

the individuals who reported it in the survey, this barrier will take a great deal of effort 

to overcome. The final outcomes of the barrier query complement the relevant theories 

proposed by others, and reiterate the notions that successful use of climate change 

requires iteration and partnership, broad information may be loosely interpreted, and 

that barriers are ultimately related to institutional and social dimensions of adaptation  

(Dilling & Lemos, 2011; Pidegeon & Fischhoff, 2011; Biesbroack et al., 2013).  
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4.7.5 Core initiative practices 
 
                                                                                                                                                                                                    

 
Figure 4.18 Perceived value of resources and activities 
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recommendations from local observations and scenarios alongside scientific based 

irrigation schedules; improving water management; specifically, focusing on irrigation 

at local levels; focus on stormwater, wastewater and groundwater use in multiple 

sectors and addressing gap between future agricultural demands and diminished 

surface water supplies were stressed. Other general themes included early warning 

systems for floods, droughts and other climate-water-energy nexus issues, assisting 

public and private organizations in mapping and monitoring impacts of floods and 

natural disasters in a holistic manner, and creation of specialized work groups for 

climate change.  

 

According to a large percentage of respondents, overall practices within their 

initiative have evolved over the last decade in terms of adopting climate change as part 

of their operational framework, with 31% strongly agreeing, 45% somewhat agreeing, 

17% having no opinion, and only 6% disagreeing and 2% strongly disagreeing. 

Similarly, 76% of respondents answered that climate change projections are considered 

as part of their initiative’s objectives yet 12% answered that they were not used, and the 

other 12% were uncertain of the use of climate projections altogether. In regards to 

materials consulted when making decisions, 11% of respondents reported they always 

use climate change and global environmental assessment findings, 31% used such 
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materials often, 40% consulted such materials sometimes as needed, and 13% rarely 

used such materials, while the remaining 6% claimed to have never used or consulted 

these resources for any purpose. While correlation and causation cannot be quantified 

statistically in this scenario, such results may signify a paradigm shift towards 

embracing the link between water and climate change.  

 

When asked to specifically comment on “How has your organization integrated 

climate change into its mission?” several prominent themes were reported (Table 4.4). 

 

Table 4.4 Most frequent integrations of climate change  
 

Most Frequent Integrations of Climate Change  
(as reported by respondents) 

Adding a climate change factor to BMPs (e.g. design of stormwater infrastructure) 
Adding climate change and climate related terms to comprehensive plan 
Adopting behaviors that reflect climate change projections such as divest, change office space 
to LEED/low carbon footprint standards, engage in funding opportunities towards aligning 
climate change and water research  
Collaborative efforts aligned with climate change projections 
Creating models based on locally derived field data and participating in collection of field data  
Creating specific work and task groups 
Having climate change as part of the mission from the beginning 
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Through the findings of the profiling and survey phases, GWIs have been shown 

to be addressing issues related to changes in climate through their work with water. 

Individuals working within GWIs have substantiated the assertion that GWIs have, to 

an extent, adopted climate change and the use of climate-change science as part of their 

operational framework, and acknowledged the existence of specific barriers related to 

the use of science. Assessment and evaluation of materials produced also reveal that 

scientific information is being used and exchanged through complex networks. The set 

of hypotheses proposing that GWIs are simultaneously addressing water and climate 

change issues while consuming and translating climate-change information through a 

variety of interactions and exchanges despite an array of barriers has been answered 

though the findings presented. Conclusions and recommendations based on these 

findings are discussed in chapter five. 
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CHAPTER 5: CONCLUSION 
 
5.1 Synthesis  
 

Climate change is one of the most significant global challenges facing the world 

today. Changes in climate are a critical issue not only for the rural and marginalized 

poor, but also for people living in urban areas which now house more the half of the 

human population (Bulkeley & Newell, 2015; Qin et al., 2014; Pachauri et al., 2014; 

Hallegatte, 2011). Rural areas, particularly in the global south, are often faced with a 

lack of infrastructure resulting in little or no access to safe water or sanitation facilities 

(Field, 2014; Thornton et al., 2014). In addition to water scarcity, developing countries 

must also contend with political instability that increases competition and creates 

conflict in transboundary areas, especially within watersheds and river basins that cross 

multiple borders (Gerlak & Schmeier, 2014; Mirumachi et al., 2013). Urban areas are 

significant sources of greenhouse-gas emissions and are also vulnerable to the impacts 

of climate change, including public health issues such as water treatment and storage, 

and development concerns such as adequate stormwater runoff and failing water 

infrastructure (Childers, et al., 2015, Rutherford & Coutard; 2014, Matthews et al., 2011). 

Current and future water challenges are directly linked to changes in climate. 

Governance and policy decisions, as well as actions taken towards providing 

infrastructure and sustainability, should be based on the best information available 
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(Taylor et al., 2013; Huntjens et al., 2012). Given the projected global changes in climate, 

the use of climate-change science by the organizations created specifically to deal with 

water issues should be a top priority (Kirchhoff et al., 2013, Kahan et al., 2012; Polasky 

et al., 2011; Farrell & Ja ̈ger, 2006). Although billions of dollars have been spent in an 

effort to minimize the impact of these issues, very little research has been done to 

examine the role of the international water organizations responsible for addressing 

these issues (Helmer & Deming, 2011; De Stefano, 2010; Omelicheva, 2009). Systematic 

review of the use of climate projections by multinational intergovernmental 

organizations (IGOs) has also not been done (Archer, 2014).  

 

Similarly, while significant research has been devoted over the last several 

decades to examining the ways in which charitable or nonprofit and nongovernmental 

organizations (NGOs) assist in the areas of conservation and humanitarian aid, little 

work has been done to identify the barriers these organizations—who often deal with 

on-the-ground relief efforts—face in accessing climate-change science (Lund, 2013). 

Professional societies (PS) comprised of practitioners and academics in water related 

fields have also not been assessed in the context of climate change and little is known 

about their involvement in overall global water discourse (Lefsrud & Meyer, 2012; 

Lovell & MacKenzie, 2011). The purpose of this study was to determine to what extent 
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these types of international water organizations, collectively known as global water 

initiatives (GWIs), are considering climate change, and adopting climate-change science 

as part of their operational framework. Assessing the ways GWI practices are evolving 

to link changes in climate to their work water, and identifying the activities, outputs, 

and networks through which GWIs create, consume and translate climate-change 

information, addresses a current and critical gap in climate change and decision making 

research. 

 
 
5.2 Summary of research  
 

Previous research on GWIs have not attempted to assess the integration of 

climate-change science by GWIs. The small body of literature that surrounds the study 

of GWIs has identified the advent and emergence of such organizations and 

underscored the steady increase in number of such organizations over the last 30 years 

(Rodda, 2007; Conca, 2006; Allan, 2002). Powerful alliances, strategic partnerships, 

influential policies, and adaptation strategies spurred by nongovernmental, 

intergovernmental, and professional water organizations are well established and 

accepted in the political science and international relations disciplines (Betsill & 

Bulkeley, 2006; Bulkeley et al., 2009; Okereke et al., 2009; Keskitalo, 2010). Overlap in 

organizational objectives and jurisdiction across hundreds of existing water 
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organizations has also been recognized (Varady and Iles Shih, 2009). What has not been 

examined is the specific operational frameworks, networks and partnerships used and 

favored by GWIs, the extent to which GWIs produce technical or mass media 

publications, and the tendency of GWIs to focus on science, policy, or both.  

 

The rationale of this research is based on the idea that all GWIs focus on water. 

Water, being central to the hydrological cycle, is affected by changes in climate and 

connects GWIs to climate change. Therefore it is proposed that climate-change data and 

information collectively known as “climate-change science” may assist many, but not 

all GWIs in achieving their mission of addressing global water issues. To frame the 

analysis of GWIs in the climate change context, a series of hypotheses were put 

forward.  The formal hypotheses postulated that GWIs are simultaneously addressing 

water and climate change issues, and have adopted climate change as part of their 

operational framework. The notions that GWIs obtain and share climate-change 

information through complex networks, and face multiple barriers in using climate-

change science are also posited. The overall objective in analyzing GWIs was to identify 

the unexplored diversity and breadth of GWIs, and to systematically examine this 

specific set of organizations to determine how, if, and to what extent, various levels of 
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GWIs may be considering climate change and/or adopting climate-change science as 

part of their overall operational framework. 

 

To address the hypotheses, two phases of methodology were used. The first 

phase involved inventorying 170 international water organizations to create biographic 

“profiles “. During this phase, GWIs were characterized and evaluated based on their 

individual levels of activities and outputs. Characterizing each GWI involved analyzing 

key aspects of each initiative including start date, headquarters, organizational 

structure, size, and required review of mission statements, history, strategic reports, 

annual reports, objectives, publications, and partnerships. Cumulatively, these 

operational components were used to define the overall characterization of each GWI. 

Only GWIs that had been created prior to 2015, and were still active in 2015 were then 

considered for the profiling process. Once profiled, initiatives were organized in to 

primary and secondary categories based on their prevalence and primary missions, 

coded to remove identifiers, and evaluated based on frequency and intensity of 

activities and outputs.  
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A primary objective of the first phase of analysis was to further quantify 

attributes and identify diversity within and among the profiled GWIs.  A 

straightforward rubric, similar to report cards widely used in the fields of higher 

education, business and public health, was selected as a way to assign scores to GWI 

attributes (Hall et al., 2014). As suggested by Schalock et al., (2014) and Pakdil and 

Leonard (2014), the rubric was used to evaluate the activities and outputs of each GWI. 

Overall scores were based on the levels of collaboration, formation of formal executive, 

technical and climate change committees and the degree to which climate change was 

emphasized in strategic and planning documents. Production of public mass media, 

technical publications and the degree to which outsiders (the general public) could 

access those materials was also scored as was the stated level of focus on science and 

policy. Higher scores indicated a higher degree of involvement by the GWI in activities 

and outputs, and lower scores indicated the areas where GWIs were least active. For 

example, GWIs that had formed a specific working group dedicated to climate change 

were given higher scores than the GWIs who had not created a dedicated climate-

change working group. In the same way, if GWIs had referred to climate change within 

their mission statements, annual reports or strategic plans, they were given higher 

scores than those that had not addressed climate change in any of their publication or 
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reporting formats. Final GWI scores were then plotted on radar charts to compare 

multiple variables simultaneously.  

 

Major results of the profiling process included the development of illustrations 

that quantitatively demonstrate GWI efficiency based on activities and outputs, and 

selection of a systematically evaluated population that could be surveyed to provide an 

insider perspective on the consideration of climate change and the general use of 

climate-change science. The largest, most dominant and most plentiful categories of 

GWIs are Intergovernmental, nongovernmental and professional organizations. These 

three GWI categories were then chosen as the ideal population for further analysis as 

they offered a wide range of experienced individuals working at multiple levels and 

scales. The natural variance of these categories provided a broad population base and 

allowed for representation from global “North” (developed) and “South” (developing) 

regions.  Selecting these three groupings of GWIs (N=100) also provided insider 

perspectives, ranging from individuals serving on executive committees to individuals 

who work directly with on-the-ground efforts. Surveying a variable population of PS 

(n=27) IGOs (n=26), and NGOs (n=47) provided an excellent opportunity to glean 

evolution of GWI practices from both top-down and bottom-up perspectives.  
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A total of 100 GWIs were selected as the survey population, of which 92 were 

successfully invited, and had expressed a desire to participate in the insider survey.  

The survey was disseminated online to individuals working within the targeted GWIs.  

The survey instrument consisted of 31 questions, organized in 5 thematic segments. 

Respondents were asked a series of Likert-type, ranking and open-ended questions 

related to their use of climate-change science in decision making, setting of objectives 

and strategic or planning purposes. In total, 351 individuals representing 68 GWIs and 

164 countries actively participated in the survey yielding an organizational response 

rate of 74%, and an individual response rate of 55%. Respondents held an average of 16 

years of experience in transboundary and/or international water fields and had been in 

their current position for an average of 10 years.  

 

Results of GWI analysis by survey revealed that individuals working within, or 

associated with GWIs in these three categories, link their work with water to climate 

change. The majority of respondents reported climate-change science as “essential” to 

their mission. Interacting, collaborating, and networking was reported to occur most 

frequently with universities and other IGOs/NGOs/PSs and is preferred over working 

with international organizations focused solely on climate policy. Repeated use of 

climate-change projections, global environmental assessments, and research findings for 
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decision making at various levels was also conveyed by the majority of the respondents 

(86%). Perhaps most telling was the fact that 257 respondents (83%) actually listed 

specific examples of the integration of climate change and climate-change science as 

part of their operational framework and overall mission. The most frequent examples 

included creating task groups to focus on climate change, and linking local and regional 

instrument data alongside climate projections to improve irrigation and agricultural 

practices. Addressing gaps between current and future agricultural and energy 

demands through regional climate models and historic records was also a common 

response, as was shifting focus from considering just surface water to multisector 

approaches that examine groundwater/surface-water/ storm-water interactions. Using 

climate-change science to inform and improve early warning systems and to map the 

impacts of potentially catastrophic floods and other natural disasters was also heavily 

mentioned by respondents. 

 
5.3 Key findings 
 

Overall, findings of the profiling and surveying phases confirm that GWIs are 

simultaneously considering water and climate change issues, and have, to an extent, 

adopted climate change as part of their operational framework. GWIs are shown to be 

actively making changes to water and climate policy based on projections and research 

findings, and the evaluation of activities and outputs validates the concept that GWIs 
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are pursuing policy change as a primary goal. Evidence from the profiles and surveys 

also supports the assertion that GWIs are consulting and adopting climate-change 

science in decision making, strategic planning, and overall achievement of missions. 

Individuals within GWIs have clearly expressed the desire to use climate-change 

science, including synthesis and summary products. Results of the survey also indicate 

a strong preference for big picture scenarios that assist in adaptation and mitigation, 

over large sets of unstructured data, particularly in the IGO setting.  

 

Findings also show that GWIs exchange information with a variety of 

organizations and are part of an elaborate series of meta-networks through which 

climate-change science and ideology is shared, yet despite these networks – barriers still 

exist. Current barriers to the use of climate-change science are therefore an important 

finding of GWI analysis in the climate change context. General access to information is 

still an issue, and GWIs continue to face multiple barriers in obtaining and using 

climate-change science. Respondents to the survey shared that the most prohibitive 

element related to the use of climate-change science was cost. Costs related to internet 

access, purchasing software, or paying for translation services, additional training, or 

membership fees, were cited as examples of barriers by a majority of respondents. 

Varying formats and sizes of downloadable information, as well as limited internet 
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connections were also frequently reported. Second to format was structure of the data 

available to users. When data sets are not standardized, contain large gaps, or are too 

large, their utility is lost. Along the same lines, when raw or statistically untreated data 

is available, but no summary or context information has been supplied to support the 

application in on-the-ground efforts, the data set becomes less useful. In many cases 

data was reported as difficult to obtain due to various forms of political corruption. 

Difficulties related to politics include control of the data, refusal to release or share data, 

and untimely or late release of the data. Other examples of difficulties in obtaining 

climate-change science included the notion that sharing data may result in a “loss of 

turf,” which may translate to a loss of funding, or loss of control of an entire project or 

program. As Moser and Eckstrom (2010) and Biesbrock et al. (2013) noted, political 

issues of who owns the information, and who makes decisions and has access to the 

decision makers play a key role in how climate-change science is relayed. Political 

corruption was also found to a serious hurdle for many GWIs as in some countries, 

information is purposely held and not released as a means to control the flow of 

information and use the information as a leveraging or bargaining tool.  Also few 

mandates or motivations exist requiring researchers or governments to place data and 

information in open access repositories. This is a serious hurdle for many GWIs as in 

some countries, information is purposely held and not released as a means to control 
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the flow of information and use the information as a leveraging or bargaining tool.  

There is also the issue that in academia and in private research and development, there 

are few incentives for individuals to share beyond publications and patents. Other 

barriers reported included the fact that specific sets of language or technical skills are 

often needed to make the information useful. According to respondents of the insider 

survey, results are often written in English, barring those who lack training or 

mentorship from translating or using findings. Controversy surrounding a subject such 

as climate change may also be considered a barrier. Associating with an organization 

that is considered taboo by some may mean choosing sides in a heated debate.  

 

It must also be said that not all GWIs may see the need or applicability of 

climate-change science to their mission. Faith-based organizations, for example, may 

focus on delivering the tenets of their belief systems as their main mission; providing 

aid or relief through their work with water may be an act of stewardship and service, 

and as such would be considered secondary, yet still part of that mission. There may 

also be contradiction between the use of science and the guiding principles of an 

organization’s religious tenets. Similarly, professional societies, such as those whose 

focus lies in history or law, might not be inclined to use climate-change vernacular or 

frequently consult climate-change research as it may be difficult for practitioners to see 
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direct connection to their interests and climate change. In the case of donor-driven 

activities, particularly in the NGO setting, a notable percentage of respondents noted 

that “Donors don’t care about science, they just want to say they helped people”.  

 
5.4 Recommendations 

 
As supported by the findings, GWIs have, to an extent, adopted climate change 

and the use of climate-change science, however caution must be used when 

generalizing these results. Limitations of this study include bias in the archival 

materials used during the profiling phase in that the GWIs are purposely electing to 

share specific self-reported information. In other words, they may be “cherry-picking” 

the information or have hidden agendas in providing the specific materials they share. 

Also, due to various constraints, the insider survey was disseminated only in English, 

which was reported by some respondents as a barrier. Technical deficiencies related to 

the format and delivery of the survey may also be an issue. Invitations generated by 

survey software may be blocked by prior opt-out features, firewalls, or spam filters. 

Access and completion of the survey may also be an issue due to graphic intensity or 

limited internet connectivity in some regions. Due to their proximity to other GWIs 

through their work with water, respondents were invited to participate as part of a 

specific GWI, however in reality many individuals work in tandem with multiple GWIs 

and therefore represent more than the singular category. The ability to definitively state 
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the extent to which each category has independently adopted climate change as part of 

their operational framework is therefore limited. Additionally, the human subjects 

protocol requires that participants be able to exit the survey at any time and there is no 

guarantee that every respondent will elect to answer every question. It would also be 

appropriate to say that despite a well-accepted and significant response rate, overall 

results could differ if more GWIs were assessed. Given these limitations, future research 

would need to reconcile such oversights.  

 

Having completed two distinct phases of GWI analysis, several 

recommendations for researchers and GWIs have emerged. First, knowing that GWIs 

are exhibiting a great interest in using climate-change science, it is important that 

researchers continue to be mindful of the “digital divide” or the separation between 

those who have access to the internet and online resources, versus those who do not, 

when publishing findings or sharing data. Also, given that GWIs have specifically 

stated that summaries of data and “big picture” scenarios may assist them more than 

raw data and models alone, regional summaries focused on issues along a particular 

watershed or river basin are needed. This is not to say that instrumentation data or 

global climate models are not helpful. In fact, they can be useful, especially when 

structured and summarized. The ultimate recommendation for researchers is to ask 
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themselves this principal question: “how might this specific facet of climate-change 

science, this evidence, be used to improve on-the-ground efforts, or by a general 

audience?”  

 

Second, given the established level of power and influence many of these 

initiatives have, and the water challenges we have yet to tackle, it is important that 

academics move beyond their “information silos” and comfort-zone by connecting with 

GWIs directly. Acting in an advisory capacity for an NGO or serving on a committee as 

part of a PS provides an opportunity for researchers to be included in global discussions 

on water. These pivotal discussions often lead to trends in research and policy and may 

even provide greater connections to research funding. In respect to the GWIs it is also 

important that GWI representatives continue to establish and nurture the rapport that 

has developed between many universities and GWIs. For smaller NGOs that have far 

less capacity than larger NGOs or IGOs, connecting to a university or extension office as 

a means of accessing expertise offers expertise and resources to do more.  

 

Third, there is a pressing need to directly emphasize to donors the role science 

may play in meeting objectives and achieving a mission. If donors just want to tout that 

they did something to help people or the environment, why not boast about doing even 
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more?  NGOs focused on building and maintaining sanitation facilities, for example, 

may find it helpful to consult climate-change projections and incorporate the findings in 

the form of proactive sanitation infrastructure that could provide sustainability and 

longevity to such projects. An example of this would be to design concrete foundations 

so that these structures could withstand floods and severe storms for decades, rather 

than just days or months.   

 

Finally, while analyzing GWIs in the climate change context, it was found that 

several GWIs are empowering themselves by aligning their practices with future 

climate scenarios.  By doing so they are able to focus decision making options that 

provide a range of alternative policy and management options in interconnected social 

and natural systems (Wise et al., 2014). GWIs are taking advantage of e-tech options to 

reach wider audiences (Lovejoy et al., 2012). By connecting public and private actors 

committed to action, GWIs are also through their practices, providing infrastructure 

and innovation (Bulkeley, 2014). Climate scientists Gerrit Hansen of the Potsdam 

Institute for Climate Impact Research, and Wolfgang Cramer, of the Mediterranean 

Institute for Biodiversity and Ecology, have stressed that scientists have compiled a 

strong knowledge base through rigorous analysis of impacts that have been attributed 

to climate change. However, a comprehensive list of all adverse effects that could 
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plausibly be linked to climate change has not yet been done (Hanson & Cramer,2015). 

Based on Hanson and Cramer’s contention, GWIs at various scales may be able to 

partner and address gaps in monitoring such as gaining information at the household 

and community levels about uncharted water and sanitation issues connected to climate 

change. A summary of climate change connected actions and outputs that were found 

to be working well for many GWIs is listed in Table 5.1 below. 

Table 5.1 Current GWI practices connected to climate change  
 

GWI Practices connected to climate change (as reported by respondents) 
Donations are distributed to fund projects only when climate change scenarios have 
been considered. 
Microfinance and microlending projects that train women to be entrepreneurs are 
based on current, and future climate scenarios. 
Working with experts and practitioners to translate large scale reports to the watershed 
or river basin level and then to a community level.  
Involvement of leaders and stakeholders on lesser development countries in project 
administration to provide skills and training beyond project completion. This 
empowers developing countries to take care of themselves and to take ownership of a 
project. This also creates a balanced partnership by mitigating risk of developing 
countries losing utility, expertise, and funding channels when a wealthier country 
abandons the project. 
Partnering with municipalities, extension agents and private companies to provide a 
multisector framework that looks at scenarios of current and future water scarcity to 
allow for preparation not only form emergencies but also for changing climates. This 
was also shown to assist in improving transparency and provide a checks and balances 
system. 
Traditional ecological knowledge, intergenerational knowledge transfer and citizen 
science is used alongside climate projections for agricultural practices that withstand 
both flood and drought regimes.  
Setting of specific goals such as “build 12 hand washing stations that can also be used as 
emergency medical treatment facilities” (versus just listing broad goals of “improving 
sanitation and public health facilitates”). 
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5.5 Next steps for GWI research 
 

Having analyzed the operational frameworks of various levels of GWIs through 

the context of climate change, several questions and opportunities for further GWI 

research have emerged. Future research on GWIs should include examining the actions 

of GWIs during key historical events such as population migrations in times of conflict, 

extreme events (natural disasters), or economic crises. It is also important to continue to 

plot the shifts in influence and power of GWIs as developing countries become more 

stable and economically viable, given that currently GWIs are mostly based in wealthier 

countries and take action through governance in poorer countries. Having reviewed 

hundreds of documents produced by GWIs, a next step for GWI analysis may be to 

identify the extent to which basic principles of science, doom-and-gloom scenarios, 

money, or moral and ethical principles motivate GWIs to use, or disregard climate-

change science. Analysis of GWI practices in the United States, particularly in 

overlooked and marginalized populations such as the urban and rural poor, and the 

disadvantaged mining or agricultural communities would also complement GWI 

research. Similarly, GWIs devoted to building sustainable collaborations among 

municipalities and organizations representing the fields of engineering, architecture 

and construction could address decaying water infrastructure of the United States and 

warrant future consideration. 
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Analysis of GWIs in the context of climate change informs the existing body of 

research by providing a vivid illustration of how those institutions are using climate-

change science in setting their objectives and making decisions in 2015. This study 

shows the current level of action taken by GWIs, and indicates the direction GWIs may 

take in dealing with future changes in climate through their work with water. An 

analysis of this nature further reveals previously-unknown gaps in knowledge, and 

defines new levels of overlap within the NGO, IGO and PS categories of GWIs.  

Findings should prove useful to GWIs, as well as to other stakeholders including those 

within the public-health, municipal, and for-profit sectors. Similarly, environmental 

NGOs may find results of such analysis of interest, as changes in water resources are 

related to conservation and sustainability.  With better appreciation of climate-change 

science, informed stakeholders and policy makers may be able to redirect their funds 

and efforts to help communities adapt to changes in climate.  

 

Further, sharing results of this work with the respondents has the potential to 

change how GWIs operate by offering a new perspective on the ways in which they 

relate to other GWIs, and on the methods they use to assess their own actions. This 

study did not focus on setting of standards, on the pros and cons of individual scientific 

resources, or on establishing best-management practices. This study does contribute to 
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the overall knowledge of GWIs by identifying the collective resources and actions of 

international water organizations. Future research may build upon this foundation to 

establish global benchmarks. 

 

To conclude, it is clear that water challenges are global and multifaceted, and in 

the midst of a changing climate, GWIs also must adapt. Socioeconomic complexities, 

multiple conflicting values, long time horizons, issues of open access, and the billions of 

people that continue to lack access to safe water and sanitation facilities are all daunting 

hurdles that GWIs will need to address. Armed with the right climate-change science 

resources, GWIs will have the ability to tackle such issues using the best knowledge 

available. GWIs of any size ultimately benefit from a set of best-management practices 

that include being active in the eyes of the public and being engaged with experts and 

scientists. Dedicating a set of individuals to focus on the changes in climate, and being 

dedicated as a GWI to climate change will aid in navigating the frenzied waves of the 

future. Change is on its way, and global water organizations must take the initiative to 

evolve and mitigate water challenges in an ever-changing climate. 
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APPENDICES 
 
 
APPENDIX A: List of initial international water organizations (n=170) 
 
Water Initiatives Examined (170) URL (Last Accessed July 6, 2015) 
Advisory Committee for the Protection of the Sea http://www.acops.org.uk/ 

AguaConsult http://www.aguaconsult.co.uk/ 

Alliance for Global Water Adaptation http://alliance4water.org/ 

Alliance for Water Stewardship 
http://www.allianceforwaterstew
ardship.org/ 

Amman Imman – Water is Life http://ammanimman.org/?1 

AquaFed International Federation of Private 
Water Operators 

http://www.aquafed.org/index.p
hp 

AquaRating  http://www.aquarating.org/en/ 

Biospheric Aspects of the Hydrological Cycle http://goo.gl/aQ16P7 
Blue Planet Network http://blueplanetnetwork.org/ 

Building Partners for Development Water and 
Sanitation 

http://www.bpdws.org/web/w/w
ww_1_en.aspx 

CARE Initiative http://www.care.org/ 

Catholic Relief Services  http://www.crs.org/ 

Center for Affordable Water Sanitation and 
Technology http://www.cawst.org/ 

CEO Water Mandate http://ceowatermandate.org/ 

CGIAR Challenge Program on Water and Food 
(2002-2013) http://www.cgiar.org/ 

CGIAR: Wtr, Land & Envt. (WLE), Aquatic Ag. 
Systems (AAS), Cl. Chng., Ag & Food Sec. Prog. 
(CCAFS) http://wle.cgiar.org/about/ 

Charity:Water http://www.charitywater.org/ 

Circle of Blue 
http://www.circleofblue.org/wate
rnews/ 

Clear Water Initiative 
http://www.clearwaterinitiative.o
rg/ 

Co-operative Programme on Water and Climate 
(formerly Dialogue on Water & Climate) 2004-
2010 

http://www.hydrology.nl/about-
cpwc.html 

http://www.acops.org.uk/
http://www.aguaconsult.co.uk/
http://alliance4water.org/
http://www.allianceforwaterstewardship.org/
http://www.allianceforwaterstewardship.org/
http://ammanimman.org/?1
http://www.aquafed.org/index.php
http://www.aquafed.org/index.php
http://www.aquarating.org/en/
http://blueplanetnetwork.org/
http://www.bpdws.org/web/w/www_1_en.aspx
http://www.bpdws.org/web/w/www_1_en.aspx
http://www.care.org/
http://www.crs.org/
http://www.cawst.org/
http://ceowatermandate.org/
http://www.cgiar.org/
http://wle.cgiar.org/about/
http://www.charitywater.org/
http://www.circleofblue.org/waternews/
http://www.circleofblue.org/waternews/
http://www.clearwaterinitiative.org/
http://www.clearwaterinitiative.org/
http://www.hydrology.nl/about-cpwc.html
http://www.hydrology.nl/about-cpwc.html
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Department for International Development 
Water and Sanitation http://goo.gl/MA7Fdr 
Dialogue on Water, Food and Environment (10 
agency consortium, ended in 2006) no active URL 
Dig Deep  http://www.digdeep.org/ 

End Water Poverty 
http://www.endwaterpoverty.org
/ 

European Commission 2014-2018 Water 
Initiative 

https://www.giz.de/en/worldwid
e/28499.html 

European Union Water Initiative 

http://www.gwp.org/en/About-
GWP/Publications/EU-Water-
Initiative/ 

European Water Partnership http://www.ewp.eu/ 

Food and Agriculture Organization Water (UN-
FAO Land and Water Division) 

http://www.fao.org/nr/water/wh
o.html 

Food and Water Watch 
http://www.foodandwaterwatch.
org/ 

Freshwater Action Network http://www.freshwateraction.net/ 

Freshwater Assessment Project 1997 http://goo.gl/KarlVa 
Gender and Water Alliance http://genderandwater.org/en 

Global Change and the Hydrologic Cycle 2000-
2011 http://www.glowa.org/index.php 

Global Citizen Water Initiative  
http://globalchallenge.mit.edu/te
ams/view/3 

Global Freshwater Initiative 
http://globalfreshwater.stanford.e
du/ 

Global H2O Clean Water Initiative http://www.globalh2o.org/ 

Global International Waters Assessment 
http://www.unep.org/dewa/giwa
/ 

Global Oceanographic Observation System  http://www.ioc-goos.org/ 

Global Water http://globalwater.org/ 

Global Water Alliance (Formerly Philadelphia 
Global Water Initiative) http://pgwi.org/ 

Global Water and Energy Cycle Experiment http://www.gewex.org/ 

Global Water Challenge 
http://www.globalwaterchalleng
e.org/ 

Global Water Forum 
http://www.globalwaterforum.or
g/ 

http://www.digdeep.org/
http://www.endwaterpoverty.org/
http://www.endwaterpoverty.org/
https://www.giz.de/en/worldwide/28499.html
https://www.giz.de/en/worldwide/28499.html
http://www.gwp.org/en/About-GWP/Publications/EU-Water-Initiative/
http://www.gwp.org/en/About-GWP/Publications/EU-Water-Initiative/
http://www.gwp.org/en/About-GWP/Publications/EU-Water-Initiative/
http://www.ewp.eu/
http://www.fao.org/nr/water/who.html
http://www.fao.org/nr/water/who.html
http://www.foodandwaterwatch.org/
http://www.foodandwaterwatch.org/
http://www.freshwateraction.net/
http://genderandwater.org/en
http://www.glowa.org/index.php
http://globalchallenge.mit.edu/teams/view/3
http://globalchallenge.mit.edu/teams/view/3
http://globalfreshwater.stanford.edu/
http://globalfreshwater.stanford.edu/
http://www.globalh2o.org/
http://www.unep.org/dewa/giwa/
http://www.unep.org/dewa/giwa/
http://www.ioc-goos.org/
http://globalwater.org/
http://pgwi.org/
http://www.gewex.org/
http://www.globalwaterchallenge.org/
http://www.globalwaterchallenge.org/
http://www.globalwaterforum.org/
http://www.globalwaterforum.org/
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Global Water Foundation 
http://www.globalwaterfoundati
on.org/ 

Global Water Initiative http://globalwaterinitiative.org/ 

Global Water Partnership http://www.gwp.org/ 

Global Water System Project http://www.gwsp.org/ 

Global Water Trust http://www.globalwatertrust.org/ 

GlobalAid Water For Life Initiative 
http://globalaid.net/initiatives/wa
ter-for-life-initiative/ 

Green Cross International http://www.gci.ch/ 

Hydrology for Environment, Life and Policy http://goo.gl/MA7Fdr 

Inter-American Association for Sanitary and 
Environmental Engineering 

http://www.aidis.org.br/html/eng
/sa_quem_somos.html 

Inter-American Water Resources Network http://www.iwrn.net/ 

Intergovernmental Oceanographic Commission http://www.ioc-unesco.org/ 

Intergovernmental Panel on Climate Change http://www.ipcc.ch/ 

International Association for the Cryospheric 
Sciences 

http://www.cryosphericsciences.
org/ 

International Association of Hydraulic 
Engineering and Research 

http://www.iahr.org/site/cms/con
tentChapterView.asp?chapter=1 

International Association of Hydrogeologists https://iah.org/ 

International Association of Hydrological 
Sciences http://iahs.info/ 

International Association of Meteorology and 
Atmospheric Sciences 

http://www.iugg.org/associations
/iamas.php 

International Association of the Physical Sciences 
of the Oceans 

http://www.iugg.org/associations
/iapso.php 

International Association of Water Law http://www.aida-waterlaw.org/ 

International Commission on Ground Water http://geo.ua.edu/ICGW/ 

International Commission on Irrigation and 
Drainage http://www.icid.org/ 

International Commission on Large Dams http://www.icold-cigb.org/ 

International Commission on Surface Water 
http://www.hydrology.uni-
freiburg.de/icsw/index.html 

International Commission on Water Quality http://www.geos.ed.ac.uk/icwq 

International Commission on Water Resources 
Systems http://iahs-icwrs.org/ 

International Council for Exploration of the Seas 
http://www.ices.dk/Pages/default
.aspx 

http://www.globalwaterfoundation.org/
http://www.globalwaterfoundation.org/
http://globalwaterinitiative.org/
http://www.gwp.org/
http://www.gwsp.org/
http://www.globalwatertrust.org/
http://globalaid.net/initiatives/water-for-life-initiative/
http://globalaid.net/initiatives/water-for-life-initiative/
http://www.gci.ch/
http://goo.gl/MA7Fdr
http://www.aidis.org.br/html/eng/sa_quem_somos.html
http://www.aidis.org.br/html/eng/sa_quem_somos.html
http://www.iwrn.net/
http://www.ioc-unesco.org/
http://www.ipcc.ch/
http://www.cryosphericsciences.org/
http://www.cryosphericsciences.org/
http://www.iahr.org/site/cms/contentChapterView.asp?chapter=1
http://www.iahr.org/site/cms/contentChapterView.asp?chapter=1
https://iah.org/
http://iahs.info/
http://www.iugg.org/associations/iamas.php
http://www.iugg.org/associations/iamas.php
http://www.iugg.org/associations/iapso.php
http://www.iugg.org/associations/iapso.php
http://www.aida-waterlaw.org/
http://geo.ua.edu/ICGW/
http://www.icid.org/
http://www.icold-cigb.org/
http://www.hydrology.uni-freiburg.de/icsw/index.html
http://www.hydrology.uni-freiburg.de/icsw/index.html
http://www.geos.ed.ac.uk/icwq
http://iahs-icwrs.org/
http://www.ices.dk/Pages/default.aspx
http://www.ices.dk/Pages/default.aspx
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International Council for Science http://www.icsu.org/ 

International Geographical Union  http://igu-online.org/ 

International Geosphere-Biosphere Programme http://www.igbp.net/ 

International Groundwater Resources 
Assessment Centre http://www.un-igrac.org/ 

International Human Dimensions Programme on 
Global Environmental Change http://www.ihdp.unu.edu/ 

International Hydrological Programme 
http://www.unesco.org/new/en/i
hp 

International Hydropower Association http://www.hydropower.org/ 

International Institute for Applied Systems 
Analysis  

http://www.iiasa.ac.at/web/home
/research/water-futures.html 

International Institute for Environment and 
Development Water Initiative www.iied.org 

International Maritime Organization 
http://www.imo.org/en/Pages/De
fault.aspx 

International Network for Participatory 
Irrigation Management no active URL 
International Network of Basin Organizations http://www.inbo-news.org/ 

International Network of Water Training Centers http://www.inwtc.org/ 

International Network on Household Water 
Treatment and Safe Storage 

http://www.who.int/household_
water/en/ 

International Office for Water http://www.iowater.org/ 

International Rivers Network 
http://www.internationalrivers.or
g/ 

International Secretariat for Water http://www.sie-isw.org/en 

International Society Applied Limnology http://www.limnology.org/ 

International Society for Water Solutions 
http://www.aiche.org/ifs/commu
nity/isws 

International Union of Geodesy and Geophysics http://www.iugg.org/ 

International Water and Sanitation Centre http://www.ircwash.org/ 

International Water Association http://www.iwa-network.org/ 

International Water History Association http://www.iwha.net/ 

International Water Management Institute http://www.iwmi.cgiar.org/ 

International Water Resources Association http://www.iwra.org/ 

International Union for Conservation of Nature: 
Water Initiative http://www.iucn.org/ 

Life Water http://lifewater.org/ 

http://www.icsu.org/
http://igu-online.org/
http://www.igbp.net/
http://www.un-igrac.org/
http://www.ihdp.unu.edu/
http://www.unesco.org/new/en/ihp
http://www.unesco.org/new/en/ihp
http://www.hydropower.org/
http://www.iiasa.ac.at/web/home/research/water-futures.html
http://www.iiasa.ac.at/web/home/research/water-futures.html
http://www.iied.org/
http://www.imo.org/en/Pages/Default.aspx
http://www.imo.org/en/Pages/Default.aspx
http://www.inbo-news.org/
http://www.inwtc.org/
http://www.who.int/household_water/en/
http://www.who.int/household_water/en/
http://www.iowater.org/
http://www.internationalrivers.org/
http://www.internationalrivers.org/
http://www.sie-isw.org/en
http://www.limnology.org/
http://www.aiche.org/ifs/community/isws
http://www.aiche.org/ifs/community/isws
http://www.iugg.org/
http://www.ircwash.org/
http://www.iwa-network.org/
http://www.iwha.net/
http://www.iwmi.cgiar.org/
http://www.iwra.org/
http://www.iucn.org/
http://lifewater.org/
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Millenium Water Alliance http://www.mwawater.org/ 

Oceana http://oceana.org/ 

One Water http://www.onewater.org/stories 

Organization for Economic Cooperation and 
Development Water Governance Initiative 

http://www.oecd.org/gov/region
al-policy/water-governance-
initiative.htm 

Planet Water http://www.planet-water.org/ 

Programme on Ecosystem Change and Society 
Scientific Committee 

http://www.icsu.org/what-we-
do/interdisciplinary-bodies/pecs/ 

Pure Water for the World 
http://www.purewaterfortheworl
d.org/ 

RALCEA: EU Based: Latin America centered 
IGO 

https://ec.europa.eu/europeaid/re
gions/latin-america/ralcea_en 

RAMSAR: Convention on Wetlands of 
International Importance http://www.ramsar.org/ 

Reel Water Film Festival 
http://www.reelwaterfilmfest.org
/festival 

Running Water International 
http://www.runningwaterinterna
tional.org/index.html 

Swiss Federal Institute of Aquatic Science and 
Technology http://www.eawag.ch/index_EN 

Sanitation and Water for All 
http://sanitationandwaterforall.or
g/ 

Scientific Committee on Antarctic Research http://www.scar.org/ 

Social Learning for integrated Management of 
water 2001-2004 

https://sites.google.com/site/slims
ociallearningforiwm/ 

Splash  http://splash.org/ 

Stockholm Environment Institute 
http://www.sei-
international.org/about-sei 

Stockholm International Water Institute http://www.siwi.org/ 

Stockholm Resilience Centre 
http://www.stockholmresilience.
org/ 

Sustainable Sanitation Alliance http://www.susana.org/en/ 

Sustainable Wash http://www.sustainablewash.org/ 

The Pacific Institute http://pacinst.org/ 

The Rural Water Supply Network 
http://www.rural-water-
supply.net/en/ 

The Water Collective http://thewatercollective.org/ 

http://www.mwawater.org/
http://oceana.org/
http://www.onewater.org/stories
http://www.oecd.org/gov/regional-policy/water-governance-initiative.htm
http://www.oecd.org/gov/regional-policy/water-governance-initiative.htm
http://www.oecd.org/gov/regional-policy/water-governance-initiative.htm
http://www.planet-water.org/
http://www.icsu.org/what-we-do/interdisciplinary-bodies/pecs/
http://www.icsu.org/what-we-do/interdisciplinary-bodies/pecs/
http://www.purewaterfortheworld.org/
http://www.purewaterfortheworld.org/
https://ec.europa.eu/europeaid/regions/latin-america/ralcea_en
https://ec.europa.eu/europeaid/regions/latin-america/ralcea_en
http://www.ramsar.org/
http://www.reelwaterfilmfest.org/festival
http://www.reelwaterfilmfest.org/festival
http://www.runningwaterinternational.org/index.html
http://www.runningwaterinternational.org/index.html
http://www.eawag.ch/index_EN
http://sanitationandwaterforall.org/
http://sanitationandwaterforall.org/
http://www.scar.org/
https://sites.google.com/site/slimsociallearningforiwm/
https://sites.google.com/site/slimsociallearningforiwm/
http://splash.org/
http://www.sei-international.org/about-sei
http://www.sei-international.org/about-sei
http://www.siwi.org/
http://www.stockholmresilience.org/
http://www.stockholmresilience.org/
http://www.susana.org/en/
http://www.sustainablewash.org/
http://pacinst.org/
http://www.rural-water-supply.net/en/
http://www.rural-water-supply.net/en/
http://thewatercollective.org/
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The Water Ethics Network http://waterethics.org/ 

The Water Initiative 
http://www.thewaterinitiative.co
m/ 

The Water Project http://thewaterproject.org/ 

The Water Trust https://watertrust.org/ 

The Water-Culture Institute http://www.waterculture.org/ 

The Watershed Alliance http://goo.gl/v3rddW 
The World Association for Waterbourne 
Transport Infrastructure http://www.pianc.org/ 

The World Toilet Organization http://worldtoilet.org/ 

Third World Center for Water Management http://thirdworldcentre.org/ 

UN International Year of Water Cooperation 
2013 

http://www.unwater.org/water-
cooperation-2013/water-
cooperation/en/ 

UN Joint Group of Expertise on the Scientific 
Aspects of Marine Environmental Protection http://www.gesamp.org/ 

United Nations Environment Program: Water http://www.unep.org/ 

UNESCO – Division of Water Sciences http://goo.gl/62iiBu 

UNESCO World Water Assessment Programme  

http://www.unesco.org/new/en/n
atural-
sciences/environment/water/ww
ap/ 

UNICEF Water, Sanitation, and Hygiene http://www.unicef.org/ 

United Nations World Conference on Water 1977 
http://www.unmultimedia.org/s/
photo/detail/172/0172120.html 

Washfunders http://washfunders.org/ 

Water & Wastewater Companies for Climate 
Mitigation (WaCCliM) 2013-2019 

https://www.giz.de/en/worldwid
e/28499.html 

Water Advocates  http://www.washadvocates.org/ 

Water and Climate Change Coalition (formerly 
Global Public Policy Network on Water 
Management) http://goo.gl/Uv3XGe 
Water and Sanitation for the Urban Poor http://www.wsup.com/ 

Water and Sanitation Program http://www.wsp.org/ 

Water and Sanitation Rotarian Action Group http://www.wasrag.org/ 

Water Environment Federation http://www.wef.org/ 

Water for Good http://waterforgood.org/ 

Water For People http://www.waterforpeople.org/ 

http://waterethics.org/
http://www.thewaterinitiative.com/
http://www.thewaterinitiative.com/
http://thewaterproject.org/
https://watertrust.org/
http://www.waterculture.org/
http://www.pianc.org/
http://worldtoilet.org/
http://thirdworldcentre.org/
http://www.unwater.org/water-cooperation-2013/water-cooperation/en/
http://www.unwater.org/water-cooperation-2013/water-cooperation/en/
http://www.unwater.org/water-cooperation-2013/water-cooperation/en/
http://www.gesamp.org/
http://www.unep.org/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
http://www.unicef.org/
http://www.unmultimedia.org/s/photo/detail/172/0172120.html
http://www.unmultimedia.org/s/photo/detail/172/0172120.html
http://washfunders.org/
https://www.giz.de/en/worldwide/28499.html
https://www.giz.de/en/worldwide/28499.html
http://www.washadvocates.org/
http://www.wsup.com/
http://www.wsp.org/
http://www.wasrag.org/
http://www.wef.org/
http://waterforgood.org/
http://www.waterforpeople.org/
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Water Integrity Network 
http://www.waterintegritynetwo
rk.net/ 

Water Missions International http://www.watermissions.org/ 

Water Resources Institute http://wri.csusb.edu/ 

Water Step http://waterstep.org/ 

Water Supply and Sanitation Collaborative 
Council http://www.wsscc.org/ 

Water Witness International http://waterwitness.org/ 

Water, Engineering and Development Centre http://wedc.lboro.ac.uk// 

Water.org http://water.org/ 

WaterAid http://www.wateraid.org/uk 

Waterlex http://www.waterlex.org/ 

WaterLives EU Science and Policy Symposium 
2014 http://www.waterlives.eu/ 

WaterWeb Consortium http://www.waterweb.org/ 

Waves For Water http://www.wavesforwater.org/ 

Whole World Water http://wholeworldwater.co/ 

Women For Water Partnership 
http://www.womenforwater.org/
openbaar/index.php 

Women in Water and Natural Resources 
Conservation no active URL 
World Climate Research Programme http://wcrp-climate.org/ 

World Meteorological Organization 
http://www.wmo.int/pages/index
_en.html 

World Water Council 
http://www.worldwatercouncil.o
rg/ 

World Water Net http://www.worldwaternet.com/ 

World Youth Parliament for Water 
http://www.pmje-
wypw.org/?lang=en 

 
 
 
 
 
 
 
 

http://www.waterintegritynetwork.net/
http://www.waterintegritynetwork.net/
http://www.watermissions.org/
http://wri.csusb.edu/
http://waterstep.org/
http://www.wsscc.org/
http://waterwitness.org/
http://wedc.lboro.ac.uk/
http://water.org/
http://www.wateraid.org/uk
http://www.waterlex.org/
http://www.waterlives.eu/
http://www.waterweb.org/
http://www.wavesforwater.org/
http://wholeworldwater.co/
http://www.womenforwater.org/openbaar/index.php
http://www.womenforwater.org/openbaar/index.php
http://wcrp-climate.org/
http://www.wmo.int/pages/index_en.html
http://www.wmo.int/pages/index_en.html
http://www.worldwatercouncil.org/
http://www.worldwatercouncil.org/
http://www.worldwaternet.com/
http://www.pmje-wypw.org/?lang=en
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APPENDIX B: Profiled and evaluated GWIs by category Type (n=114) 
  
DTP  Designated Time Period   FP For-Profit Agency  
IGO Intergovernmental Organization  INST  Research/Academic   
NGO Nongovernmental Organization  PS  Professional Society 
   
Water Initiative Type 
Co-operative Programme on Water and Climate (formerly Dialogue on 
Water & Climate) 2004-2010 DTP 
Global International Waters Assessment (1999-2005 Assessment Period) DTP 
Latin America centered PS with guided 4 year project: 2010-2014 DTP 
Water & Wastewater Companies for Climate Mitigation (WaCCliM) 2013-
2019 DTP 
AguaConsult FP 
Food and Agriculture Organization: Water IGO 
Global Water and Energy Cycle Experiment IGO 
Global Water Partnership IGO 
Global Water System Project IGO 
Hydrology for Environment, Life and Policy IGO 
Intergovernmental Oceanographic Commission IGO 
International Commission on Large Dams IGO 
International Groundwater Resources Assessment Centre  IGO 
International Human Dimensions Programme on Global Environmental 
Change IGO 
International Hydrological Programme IGO 
International Institute for Environment and Development IGO 
International Maritime Organization IGO 
International Network on Household Water Treatment and Safe Storage IGO 
International Water Management Institute IGO 
International Union for Conservation of Nature: Water IGO 
Organization for Economic Cooperation and Development Water 
Governance Initiative IGO 
RALCEA: EU Water Initiative for Latin America IGO 
RAMSAR Convention on Wetlands of International Importance IGO 
Sanitation and Water for All  IGO 
UN Joint Group of Expertise on the Scientific Aspects of Marine 
Environmental Protection IGO 
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UNESCO – Division of Water Sciences IGO 
UNICEF Water, Sanitation, and Hygiene IGO 
United Nations Environment Program Water Initiative IGO 
Water Integrity Network IGO 
Water Supply and Sanitation Collaborative Council IGO 
Waterlex IGO 
World Meteorological Organization IGO 
World Water Council IGO 
International Institute for Applied Systems Analysis  Water Clima 
Initiative INST 
Advisory Committee for the Protection of the Sea NGO 
Alliance for Global Water Adaptation NGO 
Alliance for Water Stewardship NGO 
Amman Imman – Water is Life NGO 
AquaFed International Federation of Private Water Operators NGO 
AquaRating  NGO 
Biospheric Aspects of the Hydrological Cycle NGO 
Blue Planet Network NGO 
Building Partners for Development Water and Sanitation NGO 
CARE Water Initiative NGO 
Catholic Relief Services NGO 
Center for Affordable Water Sanitation and Technology NGO 
CEO Water Mandate NGO 
CGIAR Wtr, Land & Env. (WLE), Aquatic Ag. Systems (AAS), Cl. Chng., 
Ag. & Food Sec. Prog. (CCAFS) NGO 
Charity:Water NGO 
Circle of Blue NGO 
Clear Water Initiative NGO 
Department for International Development Water and Sanitation NGO 
Dig Deep NGO 
End Water Poverty  NGO 
European Union Water Initiative NGO 
European Water Partnership NGO 
Food and Water Watch NGO 
Freshwater Action Network NGO 
Gender and Water Alliance NGO 
Global Water NGO 
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Global Water Forum NGO 
GlobalAid Water For Life Initiative NGO 
International Geosphere-Biosphere Programme NGO 
International Network of Basin Organizations NGO 
International Network of Water Training Centers NGO 
International Office for Water NGO 
International Rivers Network NGO 
International Water and Sanitation Centre NGO 
Life Water NGO 
Living Water International NGO 
Oceana NGO 
Planet Water NGO 
Sustainable Sanitation Alliance NGO 
The Rural Water Supply Network NGO 
The Water Collective NGO 
The World Toilet Organization NGO 
Water and Sanitation for the Urban Poor NGO 
Water and Sanitation Program NGO 
Water and Sanitation Rotarian Action Group NGO 
Water Footprint Network NGO 
Water Missions International NGO 
Water Step NGO 
Water Witness International NGO 
WaterAid NGO 
Whole World Water NGO 
Women For Water Partnership NGO 
World Water Net NGO 
Inter-American Association for Sanitary and Environmental Engineering PS 
International Association for the Cryospheric Sciences PS 
International Association of Hydraulic Engineering and Research PS 
International Association of Hydrogeologists PS 
International Association of Hydrological Sciences PS 
International Association of Meteorology and Atmospheric Sciences PS 
International Association of the Physical Sciences of the Oceans PS 
International Association of Water Law PS 
International Commission on Ground Water PS 
International Commission on Irrigation and Drainage PS 
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International Commission on Surface Water PS 
International Commission on Water Quality PS 
International Commission on Water Resources Systems PS 
International Council for Exploration of the Seas PS 
International Council for Science PS 
International Geographical Union  PS 
International Hydropower Association PS 
International Society Applied Limnology PS 
International Society for Water Solutions PS 
International Union of Geodesy and Geophysics PS 
International Water Association PS 
International Water History Association PS 
International Water Resources Association PS 
Programme on Ecosystem Change and Society Scientific Committee PS 
Scientific Committee on Antarctic Research PS 
The World Association for Waterbourne Transport Infrastructure PS 
Water Environment Federation PS 
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APPENDIX C: Profiling instrument  
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APPENDIX D: Coded GWI activity and output scores 
 
Professional Societies 

Activity/Output PS1 PS2 PS3 PS4 PS5 PS6 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 0 100 100 100 100 100 
Cl. Chg, Comm 0 100 100 100 100 0 
Cl.Chg. In 
Strategy 0 50 100 50 100 100 
Public Media 0 0 0 0 0 0 
Sci/Tech 
Products 0 100 100 100 100 100 
Open Access 50 50 50 50 50 50 
Science Focus 0 100 100 100 100 100 
Policy Focus 0 100 0 50 0 0 
Total Score 250 800 750 750 750 650 

  

 
 
   

 
  

Activity/Output PS7 PS8 PS9 PS10 PS11 PS12 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 0 0 0 0 100 100 
Cl.Chg. In 
Strategy 100 100 100 100 100 100 
Public Media 0 0 0 0 0 0 
Sci/Tech 
Products 100 100 100 100 100 100 
Open Access 50 50 50 50 50 100 
Science Focus 100 100 100 100 100 100 
Policy Focus 0 0 0 0 0 0 
Total Score 650 650 650 650 750 800 
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Activity/Output PS13 PS14 PS15 PS16 PS17 PS18 
Collaboration 0 100 100 100 100 50 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 100 100 100 100 100 0 
Cl.Chg. In 
Strategy 100 100 100 100 100 50 
Public Media 0 0 0 0 0 0 
Sci/Tech 
Products 100 100 100 50 100 100 
Open Access 100 50 50 50 50 100 
Science Focus 100 100 100 100 50 100 
Policy Focus 100 0 100 0 100 0 
Total Score 800 750 850 700 800 600 

 
  

 
 
     

Activity/Output PS19 PS20 PS21 PS22 PS23 PS24 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 0 100 100 100 
Cl. Chg, Comm 100 100 0 100 100 100 
Cl.Chg. In 
Strategy 100 100 0 100 50 0 
Public Media 0 0 0 0 0 0 
Sci/Tech 
Products 100 100 0 100 0 100 
Open Access 50 100 50 0 0 100 
Science Focus 100 100 0 100 100 0 
Policy Focus 100 100 0 100 100 0 
Total Score 850 900 250 800 650 600 
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Activity/Output PS25 PS26 PS27 
 Collaboration 100 50 100 
Exec. Comm. 100 100 100 
Technical Comm. 100 100 100 
Cl. Chg, Comm 0 0 100 
Cl.Chg. In 
Strategy 100 0 100 
Public Media 0 0 0 
Sci/Tech 
Products 100 100 100 
Open Access 100 50 50 
Science Focus 100 100 50 
Policy Focus 50 0 0 
Total Score 750 500 700 

   
 
 
 
 
Intergovernmental Organizations 
 

Activity/Output IGO1 IGO2 IGO3 IGO4 IGO5 IGO6 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 0 100 100 100 100 100 
Cl.Chg. In 
Strategy 50 100 100 100 100 100 
Public Media 0 0 0 0 50 0 
Sci/Tech 
Products 100 100 100 100 100 100 
Open Access 100 100 100 100 100 0 
Science Focus 100 100 100 100 100 100 
Policy Focus 0 0 100 100 100 100 
Total Score 650 800 900 900 950 800 
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Activity/Output IGO7 IGO8 IGO9 IGO10 IGO11 IGO12 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 100 100 100 100 0 0 
Cl.Chg. In 
Strategy 100 100 100 100 100 0 
Public Media 0 0 50 50 0 50 
Sci/Tech 
Products 100 100 100 100 100 100 
Open Access 100 100 50 100 50 100 
Science Focus 100 100 100 100 100 50 
Policy Focus 50 100 100 100 50 50 
Total Score 850 900 900 950 700 650 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
     

Activity/Output IGO13 IGO14 IGO15 IGO16 IGO17 IGO18 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 100 100 100 100 0 100 
Cl.Chg. In 
Strategy 100 100 100 100 100 100 
Public Media 0 50 50 0 50 0 
Sci/Tech 
Products 100 100 100 100 0 100 
Open Access 100 100 100 100 100 100 
Science Focus 100 50 100 50 50 0 
Policy Focus 100 100 100 100 0 50 
Total Score 900 900 950 850 600 750 
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Activity/Output IGO19 IGO20 IGO21 IGO22 IGO23 IGO24 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 0 100 
Cl. Chg, Comm 100 100 100 100 0 100 
Cl.Chg. In 
Strategy 100 100 50 100 50 100 
Public Media 100 0 100 0 50 50 
Sci/Tech 
Products 100 100 100 50 0 100 
Open Access 100 100 100 100 100 100 
Science Focus 100 100 100 0 50 100 
Policy Focus 100 50 100 50 100 50 
Total Score 1000 850 950 700 550 900 

 
 
 

 
 
     

Activity/Output IGO25 IGO26     
Collaboration 100 100     
Exec. Comm. 100 100     
Technical Comm. 100 100     
Cl. Chg, Comm 0 0     
Cl.Chg. In 
Strategy 100 100     
Public Media 50 50     
Sci/Tech 
Products 100 100     
Open Access 100 100     
Science Focus 50 100     
Policy Focus 50 100     

Total Score 750 850     
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Nongovernmental Organizations 
 

Activity/Output NGO1 NGO2 NGO3 NGO4 NGO5 NGO6 
Collaboration 50 100 100 0 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 0 100 100 
Cl. Chg, Comm 100 0 100 0 0 0 
Cl.Chg. In 
Strategy 100 50 100 50 0 50 
Public Media 50 50 50 100 0 50 
Sci/Tech 
Products 0 0 100 0 100 100 
Open Access 100 100 100 100 100 100 
Science Focus 100 0 50 0 100 100 
Policy Focus 100 50 100 0 100 100 
Total Score 800 550 900 350 700 800 

 

 
 
      

Activity/Output NGO7 NGO8 NGO9 NGO10 NGO11 NGO12 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 100 0 0 0 0 0 
Cl.Chg. In 
Strategy 100 100 50 100 0 100 
Public Media 50 50 100 100 100 50 
Sci/Tech 
Products 100 100 0 0 100 100 
Open Access 100 100 100 100 100 100 
Science Focus 100 0 0 0 0 0 
Policy Focus 0 100 0 50 50 100 
Total Score 850 750 550 650 650 750 
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Activity/Output NGO13 NGO14 NGO15 NGO16 NGO17 NGO18 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 100 
Cl. Chg, Comm 100 100 100 0 100 100 
Cl.Chg. In 
Strategy 100 100 100 50 100 100 
Public Media 100 100 100 100 50 100 
Sci/Tech 
Products 100 50 0 0 100 100 
Open Access 100 100 100 100 100 100 
Science Focus 100 100 0 50 100 100 
Policy Focus 100 100 100 0 100 100 
Total Score 1000 950 800 600 950 1000 

 

 
 
      

Activity/Output NGO19 NGO20 NGO21 NGO22 NGO23 NGO24 
Collaboration 100 100 100 100 50 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 0 100 100 100 
Cl. Chg, Comm 0 0 100 100 0 100 
Cl.Chg. In 
Strategy 100 50 100 100 50 100 
Public Media 50 100 50 50 100 50 
Sci/Tech 
Products 100 100 0 100 50 50 
Open Access 100 100 100 100 100 100 
Science Focus 100 0 0 100 50 100 
Policy Focus 0 50 100 100 100 100 
Total Score 750 700 650 950 700 900 
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Activity/Output NGO25 NGO26 NGO27 NGO28 NGO29 NGO30 
Collaboration 100 100 100 100 100 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 100 100 100 100 100 0 
Cl. Chg, Comm 0 100 100 0 100 0 
Cl.Chg. In 
Strategy 0 100 100 50 100 50 
Public Media 100 50 50 50 100 0 
Sci/Tech 
Products 100 100 100 100 100 0 
Open Access 100 100 100 100 100 100 
Science Focus 100 100 100 50 50 0 
Policy Focus 100 100 100 100 100 0 
Total Score 800 950 950 750 950 350 

 

 
 
      

Activity/Output NGO31 NGO32 NGO33 NGO34 NGO35 NGO36 
Collaboration 100 0 100 100 50 100 
Exec. Comm. 100 100 100 100 100 100 
Technical Comm. 0 100 100 100 100 100 
Cl. Chg, Comm 0 0 100 0 100 0 
Cl.Chg. In 
Strategy 50 100 100 0 100 100 
Public Media 100 100 0 50 50 0 
Sci/Tech 
Products 50 50 0 100 100 100 
Open Access 100 100 100 100 100 100 
Science Focus 0 50 50 50 50 50 
Policy Focus 0 50 50 50 0 0 
Total Score 500 650 700 650 750 650 
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Activity/Output NGO37 NGO38 NGO39 NGO40 NGO41 NGO42 
Collaboration 100 100 100 0 0 100 
Exec. Comm. 100 100 10 100 100 100 
Technical Comm. 100 0 0 100 0 100 
Cl. Chg, Comm 0 0 0 0 0 100 
Cl.Chg. In 
Strategy 50 50 50 50 50 100 
Public Media 0 50 100 50 100 50 
Sci/Tech 
Products 0 100 50 100 50 100 
Open Access 100 100 100 100 100 100 
Science Focus 0 100 50 50 50 50 
Policy Focus 0 50 100 0 0 100 
Total Score 450 650 560 550 450 900 

   

 
 
    

Activity/Output NGO43 NGO44 NGO45 NGO46 NGO47  
Collaboration 100 100 100 50 50  
Exec. Comm. 100 100 100 100 100  
Technical Comm. 0 0 100 100 0  
Cl. Chg, Comm 0 0 100 0 0  
Cl.Chg. In 
Strategy 50 0 100 100 50  
Public Media 50 100 50 0 100  
Sci/Tech 
Products 0 50 50 0 0  
Open Access 100 50 100 100 100  
Science Focus 0 50 50 0 0  
Policy Focus 0 50 100 50 0  
Total Score 400 500 850 500 400  

 
 

PSs (n=27) IGOs (n=26) NGOs (n=47) 
MIN 250 MIN 550 MIN 350 

MAX 900 MAX 1000 MAX 1000 

MEDIAN 750 MEDIAN 850 MEDIAN 700 

MODE 750 MODE 900 MODE 650 
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APPENDIX E: Human Subjects IRB approval 
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APPENDIX F: Survey instrument  
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APPENDIX G: Coded open-ended responses to question 12: [sic] identifiers redacted 
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APPENDIX H: Coded open-ended responses to question 15: [sic] identifiers redacted 
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APPENDIX I: Coded open-ended responses to question 17: [sic] identifiers redacted 
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APPENDIX J: Coded open-ended responses to question 22: [sic] identifiers redacted 
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