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The concept of ecosystem services broadens perspectives on nature to include 

not only intrinsic value but also the utilitarian value it provides to society. Viewing 

nature through this lens informs our understanding of how particular ecological 

processes benefit different actors. In this research, I examine how water utilities in the 

United States are beginning to recognize the economic value of functioning 

ecosystems that were previously ignored or taken for granted. In an effort to protect 

or restore valuable ecosystem services, many utilities are now developing payments 

for ecosystem services (PES) programs to link water customers to conservation 

efforts upstream through direct financial investments. Despite the increasing number 

of water utility PES programs, there is a lack of information regarding how these 

programs work, the social and environmental conditions necessary for their 

emergence, and how they fit into the context of their larger social-ecological systems 

(SES). This research addresses this gap. 

To characterize the diversity of water utility PES programs, I developed a 

working typology highlighting similarities and differences among 37 identified 

programs covering source water protection, fire risk mitigation, point source pollution 

offsets, voluntary customer offsets, and hydropower mitigation. Results from my 

research also show that the concept of PES has largely been promoted as a market-

like approach to conservation that emphasizes economic efficiency through reduced 



 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

transaction costs, perfect information, and the minimization of the role of state actors. 

While this framing of PES is widely shared, I argue that it does not capture the 

diversity of social and environmental settings in which PES programs are embedded. 

Instead, I demonstrate that PES initiatives often emerge in response to a variety of 

institutional needs, poorly understood environmental drivers, and involve a diversity 

of public and private actors. As a result, I argue that PES is better viewed through a 

broader “collective action” lens and suggest that those developing PES initiatives 

should expand from a focus on the market logic of efficiency to approaches that 

promote social capital and the collaborative capacity of community groups in the 

implementation of PES programs. 

I also argue that a more integrative conceptualization of PES—through 

synthesis with the SES framework—is necessary to take into account the broader 

social and ecological landscapes in which PES initiatives are embedded. The SES 

framework can provide insight into the multitude of factors that influence PES and 

facilitate the integration of knowledge from diverse disciplinary perspectives by 

providing a common language and consistency in the variables considered in 

analyses. To this end, I present an initial effort in the development of a taxonomy of 

core variables relevant to analyzing and understanding PES. I feel this adapted SES 

framework will help scholars move beyond academic debates and towards a shared 

understanding of the potential and limitations of PES as a policy mechanism for 

addressing complex ecosystem service management problems in diverse SESs. 
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CHAPTER 1. INTRODUCTION 

The Eugene Water and Electric Board Story 

On the evening of October 26th, 2010, over 400 landowners packed into a 

county building in Eugene, Oregon to protest an ordinance proposed by the Lane 

County government to strengthen and extend a riparian buffer requirement along the 

McKenzie River and its major tributaries. The county commissioners were pursuing 

the expanded regulation in response to the growing concern from the local water 

utility, the Eugene Water and Electric Board (EWEB), over diminishing water quality 

in the McKenzie River, the sole source of drinking water for roughly 160,000 

residents in Eugene. Studies by researchers at the University of Oregon and the Lane 

Council of Governments showed that the existing regulations were insufficient for 

preventing development along the stream banks and protecting riparian forests that 

maintain existing high water quality (Community Planning Workshop 2009; EWEB 

2011). In fact, in an analysis of 41 applications for variances or modifications to the 

existing code, the researchers found that 36 of the applications were approved, four 

were canceled by the applicant, and only one was denied the county (Community 

Planning Workshop, 2009). The new rules would close several loopholes and, EWEB 

believed, ensure existing high water quality into the future.  

The response to the proposed rules from landowners along the McKenzie 

River, however, was quick and forceful. Many landowners interpreted the proposed 

regulations as being a gross governmental overreach that would infringe upon their 

individual property rights and result in the loss of their use and enjoyment of a 

significant portion of their land. Many landowners also rejected the rationale for the 

proposed regulation. In a letter to the editor, one landowner poignantly expressed his 

views by stating: 

 

A blanket seizure of 150 feet of everyone else’s waterfront property? 
That’s crazy! That’s communism! The fact that this proposal got this 
far before being withdrawn — for now — shows just how close we are 
to losing all our rights. . . . If the commission or anyone can show 
proof that an individual homeowner is contributing in any significant 
way to the pollution of our beautiful rivers in Lane County, which we 
all love, then I would support a specific remedy for that particular 
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problem — and I dare say almost everyone else would, too (Rohtner 
2010: A11).  

 

Public sentiment and support for the initiative began to plummet in the build 

up to the October 26th hearing and hundreds of calls and letters flooded into the 

offices of the county commissioners. Headlines reading “A river of discontent”, 

“Muddy waters”, and “County backpaddles on water protection rules” ran in the local 

newspaper (Cooper, 2010a; Cooper, 2010b; Emmons, 2010). On the night of 26th, the 

raucous crowd exceeded the capacity of the building and successfully prevented the 

hearing from taking place. The failed hearing was the final straw. The following day, 

the county commissioners voted 3-2 to indefinitely suspend consideration of the 

ordinance. The proposed ordinance was politically dead. The political climate would 

not allow the regulatory strategy to proceed.  

The above anecdote helps demonstrate the conflictive nature of land use 

issues. In many cases, addressing water quality concerns and other environmental 

issues caused by diffuse land-use practices is exceedingly complex and requires the 

coordination of land managers across a landscape. Since the advent of zoning in the 

United States in 1916, zoning and other forms of land-use regulations have been the 

primary way local governments have attempted to address these problems but have 

achieved only limited success (Platt 2004). These approaches also place the burden of 

resource protection on private landowners even though the benefits are distributed 

among the public at large, or in the case of water quality, entirely to downstream 

water users. Not surprisingly, private landowners have and continue to resist efforts to 

implement and enforce land-use regulations.  For those concerned with environmental 

conservation, this political resistance raises important questions about how best to 

engage landowners in addressing complex environmental problems in an effective, 

efficient, and socially acceptable manner.  

The use of markets or market-like approaches have been proposed as an 

alternative to regulation that provides economic incentive for landowners to manage 

their properties in ways that minimize the impact to or enhance the condition of 

natural resources (Heal 2000, Ruhl et al. 2007). The increase in market-like 

approaches is part of larger trend towards the use of new or alternative approaches to 
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environmental governance that moves beyond “command-and-control” regulatory 

approaches. While the long-term effectiveness remains to be seen, these new 

institutional approaches appear to be major fixtures in environmental management for 

the foreseeable future. These trends create a need for scholars to more rigorously 

examine these new institutional arrangements to better understand how they function 

and interact with established environmental management structures. While there has 

been significant research along these lines over the past decade, according to Weber 

(2008: 91) “what is missing and needed, however, is more sophisticated theory 

capable of systematically coupling different types of new governance arrangements 

with specific contexts, or community/sociopolitical settings, problem types, and 

ecological realities.” This dissertation directly addresses this research need by 

analyzing the use of one “new governance arrangement” known payments for 

ecosystem services (PES), a strategy that has skyrocketed both in the United States 

and globally over the past decade.  

 

The Origins of this Dissertation 

In the aftermath of the failed ordinance, EWEB and the residents of Eugene 

still faced the dilemma of increasing impact on water quality from rural residential 

development. The source water protection coordinator for EWEB, Karl Morgenstern, 

recognized that the utility needed to change its approach and looked for ways to more 

proactively engage private landowners in stewarding their lands, possibly through 

incentives or direct payments. In pursuing this new approach, Morgenstern began 

reaching out to local partners to help develop an incentive based program to engage 

private landowners. As part of this outreach, Morgenstern connected with several 

researchers at Oregon State University and the University of Oregon and jointly 

developed a research proposal that was funded by United States Department of 

Agriculture’s National Institute for Food and Agriculture1 . As part of this grant, 

Morgenstern wanted to know if there were other PWS programs similar to what he 

envisioned and if there were examples and lessons that could be applied to the 

                                                             
1	  This research was funded by the United States Department of Agriculture’s National 
Institute for Food and Agriculture under grant number 2011-67023-30108.	  	  
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McKenzie River watershed. This dissertation is an outcome of that desire. Although 

this dissertation addresses theoretical concepts regarding new approaches to 

environmental governance and social-ecological systems, I also hope that it maintains 

some of the applied spirit that Morgenstern originally envisioned and may be of some 

use to practitioners on the ground. 

In this introductory chapter, I introduce the concept of PES and outline current 

debates on the concept. In addition, I introduce the social-ecological systems 

framework and explain the rationale for focusing on water utility PES programs. This 

chapter also presents my three research questions and the methods used to address 

those questions. I conclude the chapter with a structural overview of the dissertation 

and a summary of the main topics and arguments of each chapter.    

 

Background 

Payments for Ecosystem Services as an Emerging Approach to Environmental 

Governance 

 Since the publication of the Millennium Ecosystem Assessment in 2005 (MA 

2005), there has been increasing awareness of the many benefits, or ecosystem 

services, that nature provides to people. Ecosystem services include the provision of 

clean air, clean water, climate regulation, and pollination of crops, among many 

others (Daily 1997; de Groot et al., 2002). In the first global economic assessment of 

ecosystem services, Costanza et al. (1997) estimated that ecosystem services provide 

between US $16-54 trillion dollars of value annually with a mean value of US $33 

trillion, or roughly 1.8 times global gross national product. The continued provision 

of these services, however, is uncertain since ecosystems around the globe are 

increasingly impacted by human action (Costanza et al. 1997; Daily et al. 2000). 

Additionally, many ecosystem services are not part of formal markets and remain as 

positive externalities without incentive for their continued provision. According to 

Costanza et al. (1997, 259), “because ecosystem services are largely outside the 

market and uncertain, they are too often ignored or undervalued, leading to the error 

of constructing projects whose social costs far outweigh their benefits”. This has led 

scholars and policy makers to call for the incorporation of ecosystem services into 
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existing economic systems (Costanza et al. 1997; Daily 1997; Daily et al. 2000; 

Cowling et al. 2008; Daily et al. 2009). Although this need has been articulated, 

implementation of the concept remains the subject of continued research and 

discussion (Daily and Matson 2008; Daily et al., 2009).  

 PES is one approach to integrating ecosystem services into economic systems 

by internalizing their benefits and providing a way for suppliers to receive 

compensation for their provision (Wunder 2005; Van Hecken and Bastiaensen 2010). 

At its most basic, PES is a transaction based strategy in which beneficiaries of 

ecosystem services are linked to ecosystem service providers in a contract like 

arrangement (Ferraro, 2008; Sattler et al., 2013). PES initiatives are now being 

promoted around the globe and numerous programs have emerged over the past 

decade with the goal of incentivizing the sustainable management of ecosystem 

services (e.g., Tallis et al., 2008; Stanton et al., 2010; Brouwer et al., 2011). For 

example, Costa Rica, Mexico, and China have initiated national programs that 

provide direct payments to landowners for management practices that, in concept, 

increase the provision of hydrological services, prevent erosion, sequester carbon, 

conserve biodiversity, or maintain the scenic characteristics of landscapes (Jack et al., 

2008).  

 Although the number of PES programs around the world has grown 

substantially in recent years (e.g., Jack et al., 2008; Bennett et al., 2013), the concept 

is still the subject of considerable discussion and debate and has been the focus of 

several special issues in journals such as Ecological Economics, Ecosystem Services, 

and Society and Natural Resources. One of the major debates is over competing 

conceptualizations of PES that shape how the concept is defined and thus put into 

practice. Wunder (2005, 3) provided one of the first and mostly commonly cited 

definitions by describing PES as “(1) a voluntary transaction where (2) a well-defined 

[ecosystem service] (or a land-use likely to secure that service) (3) is being ‘bought’ 

by an [ecosystem service] buyer (4) from a provider (5) if and only if the [ecosystem 

service] provider secures [ecosystem service] provision”. This conceptual basis of 

PES applies market principles to ecosystem services and treats these services like any 

other market transaction. As one article notes, PES should “attempt to put into 
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practice the Coase Theorem” (Engel et al., 2008: 665). According to the Coase 

Theorem, assuming that transaction costs are low and property rights are well 

defined, externalities can be best overcome by having the generator and the recipient 

of the externality voluntarily negotiate a solution (Coase 1960). This view has been 

termed the “Coasean conceptualization of PES” (Muradian, 2013: 1157). 

 Several scholars note that Wunder’s Coasean influenced definition of PES is 

rarely met in practice and is too narrowly focused on market-like transactions (Farley 

and Costanza 2010; Muradian et al. 2010). Instead, these scholars argue that 

effectively conserving ecosystem services requires a broader range of social and 

institutional arrangements (Muradian et al., 2010; Vatn, 2010; Muradian et al., 2013). 

In response, Muradian et al. (2010: 1205) provide an alternative definition of PES “as 

a transfer of resources between social actors, which aims to create incentives to align 

individual and/or collective land use decisions with the social interest in the 

management of natural resources”. In further elaborating on this conceptualization 

and rejecting the Coasean view, Muradian (2013: 1155) argues, “PES should be seen 

as ‘incentives for collective action.’” This dissertation directly intervenes in this 

debate and uses the social-ecological systems (SES) framework to synthesize insights 

from the competing definitions to provide a new conceptual approach to PES.  

 

A Social-Ecological Systems Perspective   

 This research recognizes that all PES initiatives, and market-based solutions to 

environmental governance generally, are embedded within larger SES. Yet few 

analyses of PES (and other market-based approaches) recognize this larger context 

and explicitly consider a broader suite of variables such as those included in the SES 

framework. Many of these variables may prove to be influential to the effectiveness 

and appropriateness of PES in different geographic contexts. This research seeks to 

address this deficiency. Furthermore, no consistent framework is currently being 

applied to understand and analyze PES. This is problematic since “without a 

framework to organize relevant variables identified in theories and empirical 

research, isolated knowledge acquired from studies of diverse resource systems in 

different countries by biophysical and social scientists is not likely to cumulate” 
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(Ostrom 2009: 420).  

 

Figure 1.1. The first-tier variables in the SES Framework (Source: McGinnis and 
Ostrom, 2014).  

The SES framework, shown in Figure 1.1, is intended to be a diagnostic tool 

for analyzing environmental problems and potential solutions (Ostrom 2007; 2009). 

The framework builds off the foundation provided by the Institutional Analysis and 

Development (IAD) framework but provides more thorough consideration of 

biophysical variables associated with environmental issues since these issues call for 

an interdisciplinary approach that provides equal consideration of both social and 

ecological conditions (Ostrom 2011).  At the heart of the SES framework are the first-

tier variables. The first-tier variables consist of the resource system (RS), the resource 

units generated by that system (RU), actors (A), and a governance system (GS) that 

all interact (I) with one another through focal action situations to produce outcomes 

(O). Each one of these components also interacts with the social, economic and 

political settings (S) and with other related ecosystems (ECO) (McGinnis and 

Ostrom, 2014). Within each of these first-tier variables, the framework also allows for 

consideration of second-tier variables (and third-tier variables if relevant) on the 

system. Thus, the SES framework provides for a multi-level, nested approach to 
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analyzing environmental problems. This analytical approach allows for consideration 

of much a broader scope of factors influencing a SES than typically considered by 

traditional, disciplinary specific analyses, including those relevant to both biophysical 

and socio-economic systems.    

The SES framework itself is relatively new and Ostrom, in her original 

writings on the framework, noted that it still remains to be fully developed (Ostrom 

2007). As Ostrom and Cox (Ostrom and Cox 2010: 410) acknowledged, 

“considerable further analysis, modification and reformulation are needed, however, 

before the goal of strong interdisciplinary knowledge of complex SESs is achieved”.  

The work influencing the development of the SES framework comes largely from 

studies examining common property resource regimes (e.g., Ostrom 1990; Agrawal 

2001). By applying the framework to PES, new insights may emerge into the 

framework’s generalizability and may allow for the identification of important 

variables relevant to the analysis of SES. Therefore, it is anticipated that the novel 

context provided by PES will help advance Ostrom’s vision of a general framework 

for analyzing complex SES. 

 

A Focus on Water Utilities and Payments for Watershed Services  

Given the broad scope of programs that fall under the umbrella of PES, this 

research focuses on the use of payments for watershed services (PWS) by water 

utilities in the United States (Figure 1.2). I define PWS as a subset of PES focused 

specifically on water related ecosystem services, many of which are relevant to water 

utilities including those that impact water quantity, water quality, timing, and location 

of flows (Brauman et al. 2007). For example, drinking water utilities may benefit 

from the natural filtration services provided by forested watersheds (Ernst 2004; 

Postel and Thompson, Jr 2005). Electric utilities can mitigate impacts from 

hydropower infrastructure by funding stream restoration. Similarly, wastewater 

utilities may be able to offset the impacts of nutrient and temperature discharges by 

paying landowners upstream to plant riparian buffers.  
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Figure 1.2. Diagram depicting a common PWS arrangement (Source: Bennett et al., 
2013). 

 

In recent years several clean water, wastewater, and electric utilities have 

developed PES programs to both offset impacts and maintain the provision of 

beneficial ecosystem services. For example, Clean Water Services, a wastewater 

utility in Hillsboro, Oregon, developed a program to meet regulatory requirements 

under the Clean Water Act. The program offsets the utility’s thermal load to the 

Tualatin River by paying landowners upstream for the restoration of riparian areas 

that will eventually shade the river and reduce the warming effects from solar 

radiation (Cochran and Logue 2011). This program is serving as a model for other 

wastewater utilities in Oregon (and beyond) exploring similar programs to meet 

regulatory obligations. Utilities in Denver, Colorado and Santa Fe, New Mexico are 

partnering with the US Forest Service and using ratepayer funds for restoration 

activities that mitigate the risk of catastrophic wildfires that threaten drinking water 

supplies (Majanen et al., 2011). Despite the increasing number of public utility PES 

programs, there is a lack of information regarding how these programs work and how 

they fit into the context of their larger SES. According to a report from the Institute 
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for Natural Resources, the topic is ripe for additional research as “there is not yet a 

substantial body of literature regarding the role of utilities in PES programs” (Lurie et 

al., 2012: 7). 

 

Research Questions 

 This research aims to intervene in current debates on PES by examining the 

contexts in which these approaches to environmental governance emerge and to 

contribute to the development of a generalized framework for the analysis of social-

ecological systems. In achieving this goal, this dissertation is guided by the following 

three research questions:  

    

1. How are utilities engaged with payments for watershed services in the United 

States and what are the similarities and differences among these programs? 

 

2. How do different social and ecological contexts influence the emergence of 

PWS programs? 

 

3. How does an analysis of water utility PWS in the United States inform the 

development of a generalized framework for the analysis of social-ecological 

systems and existing scholarship on collective action?    

 

Research Methods 

This dissertation uses a qualitative, mixed method approach to address the 

research questions. As a first step in understanding how water utilities are engaged 

with PES initiatives in the United States, I used gray literature (e.g., Carpe Diem 

West, 2011; Ernst, 2004; Majanen et al., 2011; Willamette Partnership, 2012), online 

databases and registries (e.g., The Conservation Registry2 and Watershed Connect3), 

peer reviewed literature (e.g., Postel and Thompson, 2005), and personal 

communication with experts in the field to identify water utility PES programs and 

                                                             
2 http://www.conservationregistry.org/ 
3 http://www.watershedconnect.com/	  



 

 

11 

develop a database documenting their characteristics. For each program identified, I 

collected information on the ecosystem services targeted, funding sources, buyers, 

sellers, and objectives from program websites, reports, and other resources. These 

documents were analyzed to understand programmatic structures and institutional 

contexts. 

Using a purposive sample of individuals closely involved with one or more of 

the identified programs, I then conducted a total of 36 semi-structured interviews. 

Interviewees were representatives of water utilities, nonprofit organizations that 

served as intermediaries for programs, and state and federal governmental agencies. 

During each interview, I asked about the history of the PES program, how the 

program is implemented, obstacles to program implementation, how those obstacles 

were overcome, and lessons learned that could be shared with other utilities 

considering similar programs. The semi-structured interview format also allowed the 

flexibility to ask follow up and probing questions on unanticipated topics and themes. 

The majority of interviews were audio recorded and ranged in length from 20 minutes 

to two hours with the average interview lasting roughly 45 minutes. Recordings were 

transcribed to facilitate coding and analysis of the data. Further elaboration on 

research methods is provided in each chapter.   

 

Structure of the dissertation 

In addition to an introduction and a concluding chapter, this dissertation 

consists of three chapters intended to be stand-alone peer-reviewed journal articles. 

While these three chapters are meant to be independent, they build upon each other to 

create a more comprehensive whole and collectively address the research objectives 

and questions outlined above.  

In Chapter 2, I directly address the first research question by examining trends 

in the use of PWS programs by drinking water, wastewater, and electric utilities in the 

United States. I identify 37 PWS programs and demonstrate that these initiatives 

emerged to meet a variety of objectives including regulatory compliance, risk 

management concerns, and reduced operating costs. I divide programs surveyed into 

a working typology that highlights similarities and differences among the identified 
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programs. This typology recognizes source water protection, fire risk mitigation, 

point source pollution offsets, voluntary customer offsets, and hydropower mitigation 

as the five main program types along with several subtypes. In this chapter, I also 

describe several challenges that water utility PWS initiatives face in their 

development and implementation including making the business case for investments 

in ecosystem services and changes in the regulatory environment that can decrease 

ecosystem service demand and limit flexibility in pursuing PWS approaches. 

 In Chapter 3, I investigate the social and ecological contexts under which the 

PWS programs emerge. This investigation of antecedent conditions addresses 

research question 2 and contributes to a current debate on PES. On one side of this 

debate, researchers suggest that the conditions required for the emergence of PES are 

largely economic. On the other side, several scholars contend that PES is better 

viewed as a form of collective action and thus the preconditions for the PES programs 

are expected to be similar to those that have been documented for the emergence of 

institutions for collective action. The empirical examination of the conditions 

associated with the emergence of the PWS programs revealed that numerous 

conditions that are highly context specific and include many of the conditions 

identified by both sides of the debate. As a whole, the data better supported the view 

of PES as a form of collective action and suggests that the extensive collective action 

literature can greatly inform research on PES. The existing literature on emergent 

conditions for collective action, however, does not capture all the factors identified in 

this analysis. In particular, intermediaries played key roles in many of the PWS 

programs analyzed and brought the necessary staff capacity and expertise that 

facilitated the emergence of these programs and helped bridge a trust gap among rural 

sellers and urban buyers. Additionally, conflict among rural communities and urban 

water users played an instrumental role several programs. While this factor was not 

widespread, it may provide a critical impetus for the establishment of new 

environmental governance institutions like PES in some contexts. Finally, there was 

no factor that appeared dominant across cases. Instead, the emergence of these 

programs was the result of multiple social and environmental factors that interact to 

create the conditions necessary for the establishment of a program. These findings 
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provide insight into existing theory on collective action and suggest that the factors 

identified in this research may be relevant to understanding the emergence of 

collective action more broadly. Further investigations of the “new” form of collective 

action represented by PES may continue to add to the large, existing body of 

scholarship on collective action.   

Chapter 4 builds off the findings in Chapter 3 that support the view of PES as 

a form of collective action and adapts the social-ecological systems (SES) framework 

originally developed by Ostrom (2007; 2009) to better understand the geographic 

contexts that influence PES. Using the SES framework to synthesize competing 

perspectives, I present a new conceptual approach to understanding PES. While the 

different perspectives on PES provide valuable insights, each emphasizes different 

variables complicating comparisons across studies and contexts. I suggest that a more 

integrative conceptualization is necessary to take into account the broader social and 

ecological landscapes in which PES initiatives are embedded. I demonstrate how the 

SES framework can provide insight into the multitude of factors that influence PES 

and facilitate the integration of knowledge from diverse disciplinary perspectives by 

providing a common language and consistency in the variables considered in 

analyses. This chapter also presents an initial effort in the development of a 

“taxonomy of core variables” relevant to analyzing and understanding PES. I argue 

that this adapted SES framework will help scholars move beyond academic debates 

and towards a shared understanding of the potential and limitations of PES as a policy 

mechanism for addressing complex ecosystem service management problems in 

diverse SESs.  

Chapter 5 provides a conclusion to the dissertation and addresses the three 

research questions. In addressing the research questions, I reach the following two 

major conclusions: 1) geographic context is critical for understanding PES, and 2) the 

general SES framework is a valuable analytical tool but its general nature is limiting 

and needs to be adapted in order to fully accommodate insights specific to the topic 

area of interest, such as PES. In this final chapter of the dissertation, I elaborate on 

these conclusions and offer several promising avenues for future research efforts.     
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Abstract 

This research demonstrates the growing use of payments for watershed services 

(PWS) by drinking water, wastewater, and electric utilities in the USA to meet a 

variety of objectives and considers the potential these widespread and long 

established institutions hold in driving PWS implementation and mainstreaming 

ecosystem services approaches. We developed a working typology highlighting 

similarities and differences among 37 identified programs covering source water 

protection, fire risk mitigation, point source pollution offsets, voluntary customer 

offsets, and hydropower mitigation. We identified six distinct mechanisms for 

funding the identified programs. Sales taxes and bond measures generated the most 

annual funding per capita while voluntary ratepayer contributions and donated water 

conservation savings generated the least. A variety of actors were involved in the 

implementation of these different programs. Notably, nonprofit organizations were 

critical to each program type and often acted as important intermediaries, facilitating 

transactions among utilities and landowners. We found these initiatives face multiple 

challenges including the difficulty of demonstrating the business case for investments 

in ecosystem services and changes in the regulatory environment that can decrease 

ecosystem service demand and limit flexibility in pursuing PWS approaches.   

 

Introduction 

The ecosystem services concept broadens perspectives on nature to include 

not only intrinsic value but also the utilitarian value it provides to society (Costanza et 

al., 1997; Daily, 1997; MA, 2005). Viewing nature through this lens informs our 

understanding of how particular ecological processes benefit different actors. 

Additionally, it highlights the linkages between entities engaging in various 

management actions and the actors who benefit or suffer harm from the resulting 

outcomes. When more closely examining these linkages, connections can be made 

among actors previously viewed as separate and policies and institutions can be 

developed to formalize these interconnections (Daily and Matson, 2008; Daily et al., 

2009).  
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The concept of payments for ecosystem services (PES) makes these linkages 

explicit by providing financial incentives for desired ecosystem management 

practices and is a rapidly growing approach to environmental conservation globally 

(Farley and Costanza, 2010; Muradian et al., 2010). In particular, PES focused on 

water related ecosystem services, referred to here as Payments for Watershed 

Services (PWS), has dramatically increased. According to a 2013 report from Forest 

Trends, there were at least 205 active PWS programs globally in 2011 and 76 

programs were in development (Bennett et al. 2013). This is a significant rise from 

the 127 active programs reported in 2008 (Stanton et al., 2010).   

Research on PWS initiatives is also on the rise and the peer-reviewed 

literature has placed significant attention on efforts in Latin America, Asia, and 

Africa (e.g., Ferraro, 2009; Southgate and Wunder, 2009; Huang et al., 2009; 

Brouwer et al., 2011). This research found that protecting drinking water supplies was 

a primary objective of PWS initiatives in these regions, including in 33 of 47 

programs investigated by Brouwer et al. (2011), along with poverty alleviation 

(Ferraro, 2009; Huang et al., 2009). A lack of monitoring data is a major obstacle in 

linking PWS interventions in these regions with improved environmental conditions 

(Brouwer et al., 2011; Farley et al., 2011). Several studies also found that some of the 

assumptions of the economic theory underlying PES were often not met in practice. 

These include the failure to secure conditionality and evidence that opportunity costs 

can exceed the amount paid to sellers (Kosoy et al., 2007; Huang et al., 2009; 

Goldman-Benner et al., 2012). Although the gray literature on the subject is 

increasing (e.g., Stanton et al., 2010; Carpe Diem West, 2011; Majanen et al., 2011; 

Gartner et al., 2013), similar investigations of PWS schemes in the USA are 

particularly lacking in the peer-reviewed literature. This research represents an initial 

step towards filling this gap by reporting on utility engagement with PWS in the 

USA.  

 We focus on utilities since drinking water, wastewater, and electric utilities 

are institutions that may benefit from numerous ecosystem services as well as 

influence them through their normal course of business (Hanson et al., 2012). Utilities 

are uniquely positioned to invest in efforts to maintain or enhance the provision of 
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ecosystem services that benefit their operations as well as mitigate or offset their 

negative ecological impacts by paying for ecosystem restoration.  Utilities are 

dependent upon and affect a number of natural hydrologic services including those 

associated with water quantity, water quality, timing, and location of flows (Brauman 

et al. 2007). For example, drinking water utilities may benefit from and invest in 

actions that protect the natural filtration services provided by forested watersheds 

(Ernst, 2004; Postel and Thompson, Jr, 2005). Electric utilities can mitigate impacts 

from hydropower infrastructure by funding stream restoration. Wastewater utilities 

may be able to offset the impacts of nutrient and temperature discharges by paying 

landowners upstream to plant forested riparian buffers (Cochran and Logue, 2011; 

Newburn and Woodward, 2012). Utilities are also uniquely positioned to pursue PWS 

initiatives because they have a direct relationship with a large number of potential 

buyers: their customers. Since utilities already have established financial relationships 

with customers, the infrastructure for collecting payments is already in place and 

there is a process for establishing funding mechanisms such as through rate increases 

or voluntary contributions on utility bills. Furthermore, utilities are often tightly 

connected to their surrounding watersheds and aware of their social and ecological 

conditions (Lurie et al., 2013). Because of these factors, utilities are intriguing 

institutions that deserve more attention for the potential role they can play in 

implementing ecosystem services schemes.    

In recent years several drinking water, wastewater, and electric utilities in the 

USA have developed PWS programs to both offset impacts and maintain the 

provision of beneficial ecosystem services. In perhaps the best-known and one of the 

earliest examples, New York City was able to avoid building a filtration plant for the 

majority of its water supply by investing $1.5 billion in watershed conservation 

efforts beginning in 1997. Some of these funds were directed to PWS initiatives that 

compensated farmers and forest owners for changing management practices to reduce 

downstream pollution. Although the costs of these efforts were significant, New York 

City avoided the need to construct a filtration plant estimated at $6 billion with annual 

operational costs of $300 million (Postel and Thompson, Jr, 2005). In 2004, Clean 

Water Services, a wastewater utility in Hillsboro, Oregon, developed another oft-cited 
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program to meet regulatory requirements under the Clean Water Act (33 U.S.C. §§ 

1251-1387). The program offsets the utility’s thermal load to the Tualatin River by 

paying landowners upstream to plant trees in riparian areas that will eventually shade 

the river and reduce the warming effects from solar radiation (Cochran and Logue, 

2011). This program is serving as a model for other wastewater utilities in Oregon 

exploring similar programs to meet regulatory obligations. A third example of the 

kinds of innovative PWS schemes that are emerging involves drinking water utilities 

in Santa Fe, New Mexico and Denver, Colorado that have partnered with the US 

Forest Service (USFS) since 2009 and 2010 respectively. In both places, utilities are 

using ratepayer funds for restoration activities that mitigate the risk of catastrophic 

wildfires that threaten drinking water supplies (Majanen et al., 2011). These examples 

highlight the various roles utilities can play in developing PWS initiatives to meet a 

variety of objectives. 

Despite the increasing number of public utility PWS programs, there is a lack 

of information regarding how these programs work, their major drivers and 

challenges, how they are funded, and the main actors involved. According to Lurie et 

al. (2012, 7), “there is not yet a substantial body of literature regarding the role of 

utilities in PES programs”. The topic is ripe for additional research and could serve to 

inform the development of other utility PES initiatives. In order to better understand 

the increasing trends of utility engagement with PES to protect water resources, we 

assess the current state of utility involvement with PWS by analyzing how these 

initiatives operate, describing their major drivers, examining how they are funded, 

identifying the primary actors involved, and considering some of the challenges 

faced. We present a working typology of different programmatic structures and 

describe their major characteristics. We also report on funding mechanisms and 

provide examples of the amount of funding generated. We conclude by briefly 

discussing several themes that emerged from the research that help frame how we 

view utility involvement with PWS and PES more broadly and how these initiatives 

fit within global trends.   
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Methods 

 To assess utility involvement with PWS in the USA, we developed a database 

of PWS programs by conducting an extensive inventory of these initiatives. To 

complete this inventory, we relied on gray literature (e.g., Carpe Diem West, 2011; 

Ernst, 2004; Majanen et al., 2011; Willamette Partnership, 2012), online databases 

and registries (e.g., The Conservation Registry4 and Watershed Connect5), peer 

reviewed literature (e.g., Postel and Thompson, 2005), and personal communication 

with experts in the field to identify programs. Once identified, information on each 

program was collected from project or utility websites in addition to the resources 

described above. This included information on the ecosystem services targeted, 

funding sources, buyers, sellers, other actors involved, and major drivers, among 

other data. Hundreds of documents and websites were reviewed during the 

compilation of this database.   

We then conducted 33 semi-structured interviews with key informants 

involved with 37 initiatives included in the database. Interviewees were selected 

using purposive sampling (Bernard, 2006; Robson, 1993) with the goal of learning 

more about the variety of ways utilities are involved with PWS. In each interview we 

asked about the history of the program, how the program functions, the primary 

motivation for the program, obstacles in implementation, and lessons learned, among 

several other topics.  Interviewees included representatives of utilities, intermediaries, 

regulators, and government land management agencies. For each program type 

identified, we interviewed representatives of multiple utilities in order to understand 

the utilities’ perspectives on these initiatives. Some of the interviewees (e.g., 

regulators and intermediaries) were involved with more than one program and 

interviews included questions about all the relevant programs with which they were 

involved. To better understand the more complex programs, we conducted interviews 

with multiple individuals. That is, in some cases we conducted interviews with utility 

representatives, intermediaries, and regulators, which provided insights from different 

perspectives. Interviews lasted between 20 minutes and two hours with the average 

                                                             
4 http://www.conservationregistry.org/ 
5 http://www.watershedconnect.com/	  
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interview lasting roughly 45 minutes.  Most of these interviews were recorded and 

transcribed and in all cases detailed notes were taken during and immediately 

following each interview6. The interviews were complemented by numerous brief 

communications (e.g., emails and short phone conversations) with knowledgeable 

individuals in order to further clarify program details.    

We used an inductive approach in our analysis rather than relying on a 

preexisting conceptual model or typology of PES programs. Our analysis involved 

reading through the interview transcripts and notes and reviewing numerous 

documents, which allowed us to identify potential themes and their interconnections. 

In the development of the typology, we considered multiple factors and found no 

clear rules in grouping or separating programs. As a first step, we evaluated the 

overall objectives of the various programs (e.g., protecting drinking water supplies 

from pollution or major forest fires) including the ecosystem services targeted and 

their main drivers (e.g., regulatory compliance, risk reduction). We then evaluated the 

actors involved in different programs and the specific roles they played (i.e., buyers, 

sellers, intermediaries, regulators). The arrangement of these different characteristics 

led to the grouping of similar programs and the resulting working typology of utility 

PWS programs in the USA.  

For each identified program, we also noted how the program was funded and 

how much funding was generated on an annual basis. We then normalized the amount 

of funding generated by the number of customers served by the utility or by the 

population of the municipality to generate a value of annual funding per capita.  

We also noted the actors involved in the development and implementation of each 

program, focusing on four categories: buyers, sellers, intermediaries, and regulators. 

We consider buyers as the entities where the funding originates (e.g., utility 

customers, tax payers, etc). Sellers are the actors that receive payments for providing 

a given ecosystem service, such as private landowners. Intermediaries are actors that 

are neither buyers nor sellers that help facilitate the development and implementation 

                                                             
6 Five interviews were not recorded based on participant preferences. All interviewees 
had the option to decline having the interview recorded. 
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of a program. We refer to regulators as the actors involved in ensuring program 

compliance with local, state, and federal laws.  

 

Results 

Typology of Programs 

 Based on our analysis we identified five main types of PWS programs with 

which utilities are involved7. We identified subtypes within three of the program 

types since some programs are very similar in most respects but differ in a significant 

way that justifies distinguishing them from the others in that category. The resulting 

working typology is shown in Table 2.1. We explain each program type and subtype 

below.  

 

Source Water Protection Programs: The primary objective of these programs is to 

maintain or improve the quality of drinking water sources. We further divide these 

programs into “Filtration Avoidance Programs” and “Watershed Protection 

Programs”. Although the characteristics of many of these programs are quite similar, 

the major drivers of the two subtypes are distinct, with the former driven by 

regulations and the latter voluntary. In the case of Filtration Avoidance Programs, the 

major driver is the Surface Water Treatment Rule (40 C.F.R. §§ 141.71-141.75, 1998) 

of the Safe Drinking Water Act (42 U.S.C. §§ 300f-300j-9, 1994), which requires all 

major municipalities to filter water supplies. The rule allows for drinking water 

providers to receive a filtration avoidance determination (FAD) from the US 

Environmental Protection Agency (EPA), however, which waives the requirement to 

filter drinking water supplies. To receive a FAD utilities must demonstrate to the EPA 

that their source watersheds are adequately protected so the risk of contamination to 

water supplies from microbes and other pollutants is low (Kavanaugh, 1999). Since 

filtration plants incur significant capital, operational, and maintenance expenses, 

FADs can result in savings for water providers currently without filtration 

infrastructure (Postel and Thompson, Jr, 2005). We identified eight utilities with  
                                                             
7	  In several cases municipal governments pursue PES programs on behalf of 
publically owned water utilities or to protect municipal water supplies. We include 
these initiatives within a broader consideration of “utility involvement” with PWS.	  
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Table 2.1. Typology of utility PES programs 
Program 

Type 
 

Subtype Major Drivers Identified 
Programs 

Brief Description Example Programs 

Filtration 
Avoidance 
Programs 

Regulatory 
Compliance 
(SDWA); Cost 
Avoidance  

8 Programs designed to 
avoid the requirement to 
build filtration plant to 
treat drinking water 

New York City Source 
Water Protection 
Program (NY); San	  
Francisco	  Watershed	  
Investment	  and	  
Protection	  Program 
(CA) 

Source 
Water 
Protection 
Programs  

Watershed 
Protection 
Programs 

Risk Reduction; 
Cost Avoidance 

11 Programs designed to 
mitigate risks to water 
quality associated with 
development of source 
watersheds  

Edwards Aquifer 
Protection Program 
(TX)); City of Tulsa 
Source Water Protection 
Program (OK); Upper 
Neuse Clean Water 
Initiative (NC) 

Fire Risk Mitigation 
Partnership Programs 

Risk Reduction 4 Programs share with US 
Forest Service costs 
associated with 
mitigating fire risk in 
source watersheds 

Denver Water’s Forests 
to Faucets (CO); Santa 
Fe Watershed 
Management Plan (NM) 

Nutrient 
Offsets 

Pre-Regulatory 
Compliance 
(CWA; State 
Water Quality 
Standards) 

1 Water quality trading 
program that allows 
wastewater utility to 
offset nutrient 
discharges 

Great	  Miami	  River	  
Watershed	  Water	  
Quality	  Credit	  Trading	  
Program	  (OH)	  

Sediment 
Offsets 

Regulatory 
Compliance 
(CWA) 

1 Water quality trading 
program that allows 
water treatment facility 
to offset sediment 
discharges 

Piasa Creek Watershed 
Project (IL) 

Point 
Source 
Pollution 
Offsets 

Temperature 
Offsets 

Regulatory 
Compliance 
(CWA) 

3 Water quality trading 
programs that allow 
wastewater utilities to 
offset thermal 
discharges 

Clean Water Services’ 
Thermal Loading Offset 
Program (OR); City of 
Medford Thermal 
Loading Offset Program 
(OR) 

Hydropower 
Offsets 

Regulatory 
Compliance 
(Oregon Senate 
Bill 1149); 
Customer 
Values 

3 Programs fund riparian 
restoration in order to 
offset impacts from 
hydropower 
infrastructure  

Pacific Power’s Blue Sky 
Habitat (OR); Portland 
General Electric Habitat 
Support (OR); Salem 
Electric Habitat 
Improvement Program 
(OR) 

Voluntary 
Customer 
Offsets 

Consumptive 
Water Use 
Offsets 

Customer 
Values 

4 Programs fund riparian 
habitat improvement 
including restoration of 
instream flows to offset 
stream withdrawals 

Blue Water Program 
(OR); Conserve to 
Enhance (AZ) 

Hydropower Mitigation 
Initiatives 

Regulatory 
Compliance 
(FERC 
Relicensing; 
Endangered 
Species Act) 

2 Initiatives fund stream 
restoration projects to 
offset impacts of 
hydropower facilities  

Klamath Hydroelectric 
Settlement Agreement 
(OR); Pelton Round 
Butte Fund (OR) 
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FADs, each of which is investing in its source watershed to maintain its FAD. The 

actions taken in these programs range from compensating farmers and private forest 

owners for adopting best management practices (BMPs) that reduce or prevent 

downstream pollution, to purchasing conservation easements, to sharing costs with 

the US Forest Service for management actions that benefit water quality. All eight 

programs are currently active.  

“Watershed Protection Programs” are also designed to maintain water quality 

and/or water quantity. They differ from Filtration Avoidance Programs in that they 

are not driven by regulations since the utilities involved already have filtration 

facilities or use ground water supplies that do not require filtration under the Surface 

Water Treatment Rule. Instead, Watershed Protection Programs are developed to 

reduce risks to water supplies related to increasing development in the watershed and 

to avoid costs associated with treating pollution and sediment in water supplies from 

nonpoint sources such as agriculture (see Carpe Diem West, 2011 and Majanen et al., 

2011 for more information on many of these programs). The actions taken include 

those in Filtration Avoidance Programs. Of the eleven Watershed Protection 

Programs we identified, six are currently active while five are in development or pilot 

phases.   

 

Fire Risk Mitigation Partnership Programs:  These programs reflect partnerships 

among drinking water utilities and the US Forest Service (USFS) to address risks to 

water supplies and utility infrastructure associated with catastrophic forest fires. We 

identified four such programs, all located in fire prone parts of the Rocky Mountain 

West. These programs emerged after utilities experienced major damage to water 

supplies and infrastructure or witnessed similar events in other locations. These 

programs fund projects that mitigate forest fire risk in source watersheds through 

forest thinning and proscribed burns (see Greenwalt and McGrath, 2009, Santa Fe 

Watershed Association, 2009, and Carpe Diem West, 2011 for more information 

about these programs). All four identified programs are currently active.  
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Point Source Pollution Offsets: We identified six programs driven by the need for 

regulatory compliance with the Clean Water Act’s (CWA) National Pollutant 

Discharge Elimination System (NPDES) (33 U.S.C. § 1342, 2006), which regulates 

point source pollution, and the recognition that it may be more cost effective and 

environmentally beneficial to meet regulatory obligations through the purchase of 

offsets involving reductions in non-point sources of pollution, such as agriculture, 

than through treatment at the point source. We divide this type of program into three 

subtypes based on the pollutant: nutrient offsets, sediment offsets, and temperature 

offsets.  

In the nutrient program, wastewater treatment plants offset their nutrient 

discharges by purchasing pollution credits developed by private landowners who 

implement BMPs such as conservation tillage, cover crops, filter strips, and bank 

stabilization (Newburn and Woodward, 2012). The sediment offset program works in 

a similar manner by allowing the drinking water utility to offset its sediment 

discharges by funding projects to implement BMPs that reduce erosion and 

sedimentation on private lands (LeChevallier, 2005).  We identified three temperature 

offset programs, all located in Oregon and involving wastewater utilities. In these 

programs, utilities are able to meet NPDES requirements by offsetting temperature 

impacts from effluent discharged into rivers by paying landowners in the watershed to 

plant trees in riparian areas, which will grow to block solar radiation from warming 

streams over time (Cochran and Logue, 2011). All three types of programs rely upon 

modeled or estimated reductions in pollution from the implementation of BMPs or 

riparian plantings rather than empirically measured reductions (LeChevallier, 2005; 

Cochran and Logue, 2011; Newburn and Woodward, 2012).  

 

Voluntary Customer Offsets: Voluntary customer offset programs provide utility 

customers the opportunity to contribute to projects that in concept offset some of the 

impacts associated with the utility service provided. These types of programs are 

often referred to as “check-box” programs since they typically include a box on utility 

bills that customers can check to enroll by providing onetime or ongoing financial 

contributions. We identified two subtypes of these programs: hydropower offsets and 
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consumptive water use offsets. All three hydropower offsets programs we identified 

are located in Oregon and are associated with electric utilities. State law (Oregon 

Senate Bill 1149) requires privately owned electric utilities to provide customers the 

opportunity to participate in these programs so that they can contribute to stream 

habitat restoration projects. This regulatory requirement accounts for two of the three 

identified programs; the third was provided by a publicly owned electric utility, 

which voluntarily offers the program. We identified four programs offered by 

drinking water utilities involving consumptive water use offsets (see Megdal et al., 

2009 for a more detailed description of these programs). These programs provide 

customers the opportunity to mitigate some of the impacts associated with water 

withdrawals for household use. All seven programs are currently active. 

 

Hydropower Mitigation Initiatives: We identified two examples of this program type, 

which involve privately owned electric utilities mitigating the ecological impacts of 

hydropower infrastructure. The Federal Energy Regulatory Commission’s (FERC) 

hydropower relicensing process, which also triggers consultation under the 

Endangered Species Act, is the main driver of both these efforts. In the case of the 

Pelton Round Butte Fund, the program funds projects for the acquisition and leasing 

of water rights for instream flows and for habitat restoration work. In the case of the 

Klamath Hydroelectric Settlement Agreement, funding is held in trust for the removal 

of four hydroelectric dams in the Klamath River Basin in order to improve water 

quality and aquatic habitat. The Pelton Round Butte Fund is an active program while 

the Klamath Hydroelectric Settlement Agreement has begun collecting funds from 

electric customers in Oregon, but the timeline for dam removal is contingent upon 

several other actions including federal approval (Gosnell and Kelly 2010). 

 

Funding Mechanisms 

  We identified a variety of different mechanisms used to fund the programs we 

analyzed. A list of the mechanisms and estimates of the amount of funding generated 

by each are found in Table 2.2. We found little correlation among the different 

program types and the funding mechanisms used. In general, sales taxes and 
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municipal bonds generated the most funding per capita but were only associated with 

three identified programs while voluntary ratepayer contributions and donated water 

conservation savings generated the least amount of funding per capita and were 

associated with seven identified programs. Associated with ten programs, utility 

budget allocations were the most commonly identified funding mechanisms and 

generated an intermediate amount of revenue relative to the other mechanisms. We 

note that we were unable to find reliable data for several identified programs to 

generate estimates of funding.  

 

Table 2.2. Funding mechanisms used in identified programs 
Funding Mechanism Average Annual Funding 

Generated Per Capita 
Example Programs Using 

This Mechanism 

Municipal Bond $15.07 Forest Health and Water 
Supply Protection Project 
(AZ); Water Quality 
Protection Land (TX) 

Sales Tax $13.24 Edwards Aquifer Protection 
Program (TX) 

Mandatory Rate Payer 
Surcharge  

$4.68 Denver Water Forests to 
Faucets (CO); Santa Fe 
Watershed Management Plan 
(NM) 

Utility Budget 
Allocation 

$4.00 City of Medford Thermal 
Loading Offset Program (OR); 
Aurora Water (CO) 

Donated Water 
Conservation Savings 

$0.69* Conserve to Enhance (AZ) 

Voluntary Rate Payer 
Contributions (opt-in) 

$0.35 Blue Water Program (OR); 
Pacific Power Blue Sky 
Habitat (OR); Santa Fe River 
Fund (NM) 

Farm Bill Funds (e.g., 
CREP) 

NA Clean Water Services (OR); 
City of Tulsa Source Water 
Protection (OK) 

NA: Data not available;  *Value represents estimate if program expanded from pilot and 
offered to all water customers. 
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Table 2.3. Actors involved in different program types 

*NPO abbreviation stands for “nonprofit organization”. 
 

Actors Involved 

A variety of buyers, sellers, intermediaries, and regulators were involved in 

the programs we considered. Utilities and utility customers, not surprisingly, were the 

Program 
Type 

Subtype Buyers Sellers Intermediaries Regulators 

 
Filtration 
Avoidance 
Programs 

Utilities Private 
landowners; 
USFS 

Soil and Water 
Conservation 
Districts; Local, 
national and 
regional NPOs* 

US EPA; 
State 
Departments of 
Environmental 
Quality  

 
Source Water 
Protection 
Programs 
 

 
Watershed 
Protection 
Programs 

Utilities; Utility 
Customers; 
Consumers 

Private 
landowners; 
USFS 

Soil and Water 
Conservation 
Districts; Local, 
national and 
regional NPOs 

N/A 

 
Fire Risk Mitigation Partnership 
Programs 

Utilities; Utility 
Customers; 
Property Owners 

USFS National and 
regional NPOs 

N/A 

 
Nutrient Offsets 

Utilities Private 
landowners 
(100%) 

National and 
regional NPOs 

US EPA; 
State 
Departments of 
Environmental 
Quality 	  

 
Sediment Offsets 

Utility  Private 
landowners 
(100%) 

National and 
regional NPOs 

US EPA; 
State 
Departments of 
Environmental 
Quality  

 
Point Source 
Pollution 
Offsets 
 
 

 
Temperature 
Offsets 

Utilities  Private 
landowners 
(100%) 

Soil and Water 
Conservation 
Districts; National, 
regional, and local 
NPOs 

US EPA; 
Oregon 
Department of 
Environmental 
Quality  

 
Hydropower 
Offsets 

Utility customers Private 
landowners; 
Nonprofit 
organizations 

National, regional, 
and local NPOs 

Public Utility 
Commission of 
Oregon 

 
Voluntary 
Customer 
Offsets 
  

Consumptive 
Water Use 
Offsets 

Utility customers Private 
landowners; 
Nonprofit 
organizations 

National, regional, 
and local NPOs 

N/A 

 
Hydropower Mitigation 
Initiatives 

Utilities; Utility 
customers 

Private 
landowners; 
Nonprofit 
organizations 

National, regional, 
and local NPOs 

FERC; NOAA 
Fisheries; US 
Fish and 
Wildlife Service 
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most common buyers.8 The most common sellers were private landowners, but the 

USFS was also a seller in several instances. A number of different types of 

intermediaries were identified, consisting largely of a mix of national, regional, and 

local nonprofit organizations (NPOs). Interestingly, local NPOs, such as land trusts, 

watershed councils, and other conservation groups, were involved as intermediaries in 

21 of the 37 initiatives (56.8%) considered. The EPA, which implements the Clean 

Water Act and Safe Drinking Water Act, was the main regulatory agency involved, 

along with state departments of environmental quality. Table 2.3 shows the actors 

involved with the different program types. 

 

Discussion 

The role of regulatory and financial drivers in utility PWS initiatives 

This research suggests that the role of regulation in PWS is more complex 

than it is often treated in the gray literature. Many reports and articles treat regulation 

as a binary variable and categorize programs as either regulatory or voluntarily driven 

(e.g., Stanton et al., 2010). We suggest that the role of regulation as a driver of PES 

programs represents more of a continuum than a binary and deserves more nuanced 

consideration. At one end of the spectrum, there are programs driven primarily by 

regulations like the Clean Water Act and the Safe Drinking Water Act (e.g., filtration 

avoidance programs, point source pollution offsets, and hydropower mitigation 

initiatives). At the other end are voluntary check-box programs such as the 

consumptive water use offsets. In between are a number of what we consider hybrid 

programs, like the voluntary hydropower offset programs in Oregon, which are 

required by regulation to offer check-box programs yet participation is entirely 

voluntary for the customer. Watershed protection programs can also be characterized 

as hybrids somewhere in the middle of the voluntary-regulatory spectrum. While the 

programs are often designed in the absence of compliance problems, a number of our 

                                                             
8	  We distinguished between these two types of buyers based on the funding 
mechanism used. We considered buyers when initiatives were funded through budget 
allocations and utility customers were considered buyers when directly assessed a fee 
to fund the program, such as through a watershed protection fee, or had the option to 
voluntarily participate, as with the check-box programs.	  	  



 

 

33 

interviewees reported that they viewed PWS as a potential strategy for mitigating 

future regulatory risks associated with increasing pollution. While regulation is not 

the direct driver, it is a factor that utility representatives consider in the development 

of these programs.  

The influence of regulation is an important factor influencing a utility’s 

analysis of whether to pursue a PWS initiative. In the case of the regulatory driven 

initiatives, such as the filtration avoidance programs and point source pollution 

offsets, there was a clear financial benefit to pursuing a natural infrastructure option 

in lieu of a gray infrastructure or engineered solution. For example, when the City of 

Medford, OR was faced with more stringent regulations on the thermal load of the 

effluent from their wastewater treatment facility, non-PWS alternatives such as the 

construction of mechanical chillers were estimated at roughly $15 million. The PWS 

approach, planting riparian trees to shade the river and block some of the warming 

effects from solar radiation, was estimated at approximately $8 million (personal 

communication, utility representative, 24 May 2012). Similar cost-benefit analyses 

have justified other point source pollution offset programs in Oregon and filtration 

avoidance programs in New York City, Boston, and six other cities (Postel and 

Thompson, Jr., 2005). In these cases the utilities were forced by regulations to take 

action and the PWS approaches had clear financial advantages. 

In programs driven by factors other than regulation, such as the watershed 

protection and fire risk mitigation partnership programs, a cited challenge was 

justifying the program to management, often in the absence of clear metrics of the 

costs and benefits to the utility (see Talberth et al., 2013 for discussion of methods for 

analyzing cost effectiveness of natural infrastructure). Even though we documented 

some sort of economic analysis (e.g., gray vs. green infrastructure analysis, ecosystem 

service valuation, etc) conducted to support seven of the fifteen watershed protection 

and fire risk mitigation partnership programs identified, there was still significant 

uncertainty around the risks to water quality from increased development and forest 

fires in source watersheds that is difficult to analyze and incorporate into traditional 

planning and budgeting processes used by most utilities. In many cases utilities need 

to be proactive and forward thinking about potential future threats and willing to take 
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action in the present even in the absence of clear decision points or financial benefits 

such as those associated with more regulatory driven programs. This suggests that 

there is a need to further examine the “business case” for PES investments that are 

not primarily regulatorily driven and to integrate the benefits of ecosystem services 

into traditional planning and budgeting procedures and to better link these programs 

with utilities’ bottom line. 

In the absence of clear financial benefits, one strategy cited for building 

support both within the utility and among its customer base was to survey ratepayers 

about their willingness to pay for PWS programs. Three utilities mentioned results 

from surveys that showed strong support among ratepayers for these initiatives as 

being integral to establishing support from upper management and utility directors. 

This corresponds with other research that has shown broad public support for 

investments to protect water resources, especially drinking water quality, regardless 

of the connection to regulatory problems or cost-benefit calculations (Metz and 

Weigel, 2009). Interviewees in six of the fifteen watershed protection and fire risk 

mitigation partnership programs also often referenced strong leadership from a 

particular individual or small group as essential for championing the initiative and 

pushing it through to implementation. These champions ranged from internal utility 

staff and upper management to local politicians and representatives of local 

conservation organizations.   

Although the strong regulatory driven programs were typically easier to 

justify in financial terms, these initiatives come with their own set of challenges. In 

many cases, PWS options are outside the standard approach to achieving regulatory 

compliance and require the building of consensus on the details of the programs 

among diverse actors such as the utility, state and federal regulators, and citizen 

groups. Establishing this consensus can often be a long, drawn out process. An 

additional potential challenge comes from the “citizen suit” provisions in both the 

Clean Water Act and the Safe Drinking Water Act that allow concerned citizens to 

bring civil actions against the utility or regulators if they feel the act is being violated 

(this concern was raised in reference to the temperature offset programs and whether 

the established rules fulfill the requirements of the Clean Water Act). Should a citizen 
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suit be brought against actors involved in these programs, proposed initiatives can be 

held in limbo while litigation proceeds. Such delays raise risks to the utility regarding 

its ability to meet regulatory compliance through these efforts. Finally, changes in 

political climate can influence the regulatory environment. For example, the Great 

Miami River Watershed Water Quality Credit Trading Program was established in 

anticipation of new state water quality regulations. The program was designed to 

allow several wastewater utilities to become “pre-compliant” with the expected new 

regulations. Changes in the political climate, however, caused the new regulations to 

not be implemented and demand from the utilities for nutrient offsets declined 

substantially. Without this regulatory driver, the continuation of this program is 

uncertain. The success and longevity of these regulatorily driven programs may be 

highly influenced by their surrounding political landscape.  

 

Opportunities and obstacles with a diversity of funding mechanisms  

Of the seven types of funding mechanisms we identified in this research, sales 

taxes and municipal bonds generated the most annual funding per capita. These 

mechanisms require voter approval, which can be a significant obstacle in their 

implementation. Although investments in clean water initiatives rank as one of 

voters’ highest environmental priorities (Metz and Weigel, 2009), effective 

campaigns still require major investments of time and resources. The reward, in terms 

of funding available for conservation and restoration of ecosystem services, however, 

can be substantial. For example, in the City of San Antonio’s Edwards Aquifer 

Protection Program, a watershed protection program, voters approved a 1/8th cent 

sales tax in 2000 to fund projects that protect important aquifer recharge zones for the 

city’s water supply. Since 2000, the sales tax has generated over $135 million for the 

initiative. 

Utility budget allocations and ratepayer surcharges generated less funding 

than sales taxes or municipal bonds on average, but they are generally easier and 

more straight forward to implement with utility management or city government 

support since a full public campaign is not necessary. Gaining support from 

management and elected officials, however, can pose a significant challenge. This is 
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especially true when the financial benefits of investments in ecosystem services 

cannot be clearly and convincingly demonstrated (see discussion in Section 4.1 

above). Several interviewees described the challenges of gaining support from key 

utility representatives since they often did not understand the benefits of natural 

infrastructure or did not see the urgency to take action now. Advocates for PWS 

initiatives highlighted the need for education and “inreach” to decision makers within 

utilities and city governments to help them better understand the benefits of natural 

infrastructure investments. As mentioned in the previous section, one strategy for 

building internal (as well as public) support is gauging ratepayer willingness to pay 

and advocating for a fee commensurate with the amount that a strong majority of 

customers support. Once support is established among key decision makers, 

implementation can occur relatively quickly. For example, the City of Raleigh, NC, 

implemented a fee of $0.0748 per 100 cubic feet of water for watershed protection 

efforts in 2011. This fee was implemented after strong support from the mayor who 

championed its passage by the city council.  

Although voluntary rate payer contributions and donated water conservation 

savings generated relatively modest amounts of funding per capita, interviewees 

involved with these efforts described their importance beyond the total funding 

generated. In several cases, these programs provided matching funds for projects that 

could be used to leverage other investments such as state and federal grants. This can 

magnify the overall impact of these programs in their communities. Advertisement of 

these programs in utility bills, newsletters, and websites can also raise awareness of 

local conservation efforts. The Conserve to Enhance program in Tucson, Arizona, for 

example, provides and advertises opportunities for utility customers to volunteer on 

habitat restoration projects funded by the program. So, while the total funding 

generated may be modest compared to other mechanisms, programs using these 

funding sources may play an important role in local efforts to protect and restore 

ecosystem services by increasing awareness and through community engagement.  
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The critical role of intermediaries 

 This research also revealed the complexity and heterogeneity of relationships 

between actors involved in the different identified initiatives. Buyers, not 

surprisingly, were typically the utility customers themselves and sellers were often 

private landowners and in some cases government agencies such as the USFS. A 

diverse group of intermediaries also emerged as essential actors in the development 

and delivery of the various programs. These actors include local, regional, and 

national land trusts; soil and water conservation districts; and other conservation 

groups. In many cases, these intermediaries partner with utilities to implement the 

programs by conducting outreach to landowners, negotiating transactions, and 

monitoring projects, among other activities.  

  Given that the world of PES and PWS is still in its infancy, the innovators and 

experts that have emerged comprise a relatively small network and are often involved 

in the development and implementation of more than one program.   

In the case of point source pollution offset programs for temperature, The Willamette 

Partnership has played an invaluable role as an intermediary developing protocols and 

building consensus with regulators and other stakeholders to enable these PWS 

efforts to move forward. In many cases, the utilities themselves do not have the 

resources and experience to develop robust protocols that enable trades to occur. The 

Freshwater Trust is another important intermediary working on point source pollution 

offsets for temperature by identifying, negotiating, and working directly with private 

landowners to develop credits. This intermediary role has allowed wastewater utilities 

to essentially outsource the implementation of these initiatives to the Trust (personal 

communication, utility representative, 24 May 2012). Without the critical role filled 

by these intermediaries, it is unlikely that many of these PWS initiatives would exist 

since most wastewater utilities do not have the capacity or desire to fill these roles. 

Intermediaries may also help establish the trust among buyers and sellers that 

makes a PWS initiative viable. Numerous interviewees cited a history of distrust 

between rural landowners living in the watershed and urban-based utilities as a major 

obstacle to implementation. In the case of New York City’s Source Water Protection 

Program, several rural communities had land condemned during the 1900s in order to 
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build water storage reservoirs and other utility infrastructure. Many in these areas still 

resent the city’s actions over the past century and remain wary of the city’s intentions 

in the watershed (Blaine et al., 2006). Similarly, in Eugene, Oregon, the county 

government, with support from the local water and electric utility, the Eugene Water 

and Electric Board (EWEB), attempted to implement more stringent land-use 

regulations to protect drinking water quality in the McKenzie River watershed. In 

response, a well-organized group of private landowners protested and succeeded in 

blocking adoption of the regulations.  

In both of these cases and several others we analyzed, trust had been lost over 

continuous land-use conflicts. In each case, interviewees described how the use of 

strategic intermediaries was crucial to bridging the trust gap and getting buy-in and 

support from both landowners and utilities. In New York City’s program, the 

Watershed Agricultural Council, an intermediary based in the watershed and 

governed by a board of directors consisting primarily of farmers, receives funding 

from the City of New York to implement the source water protection program. 

Working through a locally based and governed organization was cited as key to 

building support and increasing participation from the agricultural community. In 

Eugene, EWEB is collaborating with a land trust, watershed council, and soil and 

water conservation district to design a PWS initiative to protect water quality in its 

source watershed. Based on surveys of both utility customers and watershed 

landowners, nonprofit organizations were the most trusted entities by both groups and 

are seen as essential for designing and implementing a viable PWS program (Lurie et 

al. 2013). 

    The importance of intermediaries and regulators as critical actors in these 

initiatives underscores the complexity of PWS and PES in practice, and raises 

questions about common conceptualizations of PES as a voluntary exchange between 

two parties with the objective of overcoming an externality problem (e.g., Wunder, 

2005; Engle et al., 2008). In practice, PES schemes inevitably require numerous 

actors besides buyers and sellers to make a transaction occur. Based on our research, 

we join others in arguing for a different conceptual basis for PES that accommodates 
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the complex roles and relationships among the diverse actors involved (e.g., Farley 

and Costanza, 2010; Muradian et al., 2010; Muradian, 2013).  

 

Utility PWS in the USA Compared to Observations of PWS Globally 

 Utility PWS efforts in the USA share some similarities with international 

trends, yet are distinct in several respects. Similar to the findings of Brouwer et al. 

(2011) on PWS programs in Latin America, Africa, and Asia, protecting drinking 

water supplies was the primary objective in 23 of the 37 programs we identified. 

However, poverty alleviation, an important motivator for many PWS in the 

developing world (Brouwer et al., 2011; Ferraro, 2009; Huang et al., 2009), was not 

identified as an objective in any of the programs we considered. Consistent with 

observations in other countries (e.g., Huang et al., 2009; Goldman-Benner et al. 

2012), conditionality in its truest sense was not secured in any of the programs we 

considered as most programs paid for land-use practices thought to increase the 

provision of targeted watershed services rather than measured changes in service 

provision. Even the more data-driven programs, such as the point source pollution 

offset programs, relied upon scientific models to determine changes in service 

provision rather than empirically documented environmental changes. Another 

challenge noted both in our interviews and in studies internationally (e.g., Brouwer et 

al., 2011; Farley et al., 2011), is linking site-specific actions funded by the PWS 

initiative with changes in environmental quality at the watershed level, which makes 

it challenging to both define and gauge success of these efforts. While Brouwer et al. 

(2011) and Farley et al. (2011) attribute this to a lack of monitoring data or a limited 

understanding of the ecological systems in some less developed countries, we suggest 

that similar challenges are faced even in the USA, a country with extensive 

monitoring capacity and a robust scientific community focused on ecological process 

and function. Overcoming this challenge in both contexts will likely require the 

development of PWS programs that incorporate a rigorous experimental design 

involving extensive baseline and monitoring data and control watersheds.  

 Another striking similarity we found among utility PWS programs in the USA 

and PWS programs internationally was their potential use in mitigating upstream and 
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downstream conflicts. Kosoy et al. (2007) describe this use in an area of Honduras as 

a way to lesson the conflict over expanding coffee production that was negatively 

impacting the quality of drinking water downstream. In at least seven of the programs 

we considered, the specific PWS program was either a direct result of a conflict 

between upstream and downstream users or was implemented as an alternative when 

other approaches, such as land use regulations, were deemed unviable because of 

upstream-downstream tensions (e.g., Lurie et al., 2013). The use of PWS and PES 

more broadly as a potential tool in conflict mediation deserves additional attention, 

including examining whether it is able to successfully mitigate conflict over time. 

This is just an initial effort to understand how PWS initiatives in the USA fit within 

trends internationally and there is an opportunity for more in-depth comparative 

analyses that can further the exchange of lessons and insights with other regions.  

 

Conclusion 

This research contributes to a better understanding of the variety and nature of 

emerging PES schemes in the USA, focusing on an approach that depends on utilities 

for funding PWS initiatives. In investigating the variety of PWS programs in the 

USA, we identified a total of 37 programs involving drinking water, wastewater, and 

electric utilities. These programs are diverse and involve a variety of different actors 

and funding mechanisms; however, we suggest that these initiatives can be 

categorized with five distinct program “types” and several subtypes. We also 

identified six different mechanisms used to fund the identified programs. Sales taxes 

and bond measures generated the most annual funding per capita while voluntary 

ratepayer contributions and donated water conservation savings generated the least. 

While programs that generate greater amounts of funding obviously have larger sums 

of money to invest in watershed conservation and restoration and are therefore likely 

to have greater ecological impacts, voluntary programs may provide important 

matching funds for small, community based organizations while helping to raise 

awareness of local ecological issues among the customer base. A variety of actors are 

involved in the implementation of these different programs, many of which are 

common across program types. Notably, we found that nonprofit organizations were 
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critical to all program types and often acted as important intermediaries, facilitating 

transactions between utilities and landowners.    

Given that one of the most commonly cited barriers to the success of PES 

programs has to do with funding sources, the consistent flow of funding that can 

come from utilities due to their established infrastructure and ability to scale up (in 

terms of small donations from a large number of people) is worthy of close 

consideration. Utilities represent widespread and long established institutions and 

deserve greater attention to assess their full potential to drive implementation of the 

PWS concept.  

While the story of New York City is a compelling example and one that is 

well-known, the initiatives reviewed here go well beyond this singular example. We 

demonstrate that utilities are engaged with PWS programs in multiple ways, in 

diverse contexts, and for a variety of reasons. An understanding of the different 

drivers, funding mechanisms, and actors involved in these initiatives is necessary for 

considerations of the transferability of different programmatic structures to different 

geographic contexts, and to clarify when different program “types” may be more or 

less appropriate for a given context. We recognize that this is an initial effort to 

understand the broader PWS landscape in the USA and that significant work remains 

to be done to understand the opportunities and challenges surrounding the novel 

institutional arrangements represented by PWS, and PES more broadly, and the role 

they might play in addressing environmental challenges.  
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Abstract 

Attention to the concept of payments for ecosystem services (PES) has increased 

dramatically over the past decade and PES schemes are emerging throughout the 

world to address a variety of environmental problems. In concept, PES programs 

compensate land managers for practices that provide valuable ecosystem services to 

beneficiaries that fund these programs. Although originally promoted as a market-like 

and economically efficient approach to environmental management, an alternative 

conceptualization of PES is emerging that recognizes the public good nature of many 

ecosystems services and contends that PES is better viewed as incentives for 

collective action. By empirically examining how and why several PES programs were 

established in the United States, we show that these programs emerged under a 

variety of social and environmental conditions that are theoretically unfavorable to 

the development of efficient markets. As a result, we demonstrate that the emerging 

view of PES as incentives for collective action is a better conceptual basis for PES 

and suggests that efforts to design and implement PES programs can be greatly 

informed by the extensive collective action literature. The significance of these 

findings imply a need for conservation practitioners to expand from a focus on the 

market logic of efficiency to an approach that also promotes social capital and the 

collaborative capacity of community groups in the implementation of PES programs. 

We also argue that a broader “social-ecological systems” framing of PES can 

integrate multiple perspectives and provide insight into the emergence and 

functioning of PES in diverse contexts.  
 
 
Introduction 

 The last several decades have seen a substantial shift in environmental 

governance strategies with a declining tendency towards top-down approaches and a 

subsequent increase in market-based or market-like approaches for environmental 

conservation (Anderson and Leal 2001, Pagiola et al. 2002, Fairfax et al. 2005, 

Gómez-Baggethun et al. 2010). Attention to the concept of payments for ecosystem 

services (PES) in particular has increased dramatically and PES schemes are 
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emerging throughout the world to address a variety of environmental problems 

including those to conserve biodiversity (Wunder and Wertz-Kanounnikoff 2009), 

mitigate climate change (Wunder and Albán 2008), and protect water resources 

(Brouwer et al. 2011, Martin-Ortega et al. 2013). Despite the large increase in the 

number of PES programs around the world, questions remain about the specific 

problems they seek to address and the enabling conditions that allow for their 

emergence (Brouwer et al. 2011).  

Within the literature on PES, two dominant perspectives have emerged that 

offer divergent interpretations of the conceptual basis for PES. Scholars supporting 

one perspective see PES as an economically efficient means to address an externality 

problem (e.g., Wunder 2005, Engel et al. 2008) while those supporting the alternative 

perspective view PES as a strategy for addressing broader problems of collective 

action (e.g., Muradian et al. 2010, Muradian 2013). In supporting their conceptual 

bases, scholars on both sides offer several enabling conditions associated with the 

emergence of PES. The importance of resolving this debate is not confined to 

academic circles and has broader implications for conservation practitioners in their 

efforts to develop and implement PES programs (Muradian et al. 2010).  

The goals of this paper are to identify the factors that influence how and why 

PES programs emerge using empirical examples and to use these results to inform the 

debate on the conceptual basis of PES. To achieve these goals, we ask: what enabling 

conditions are associated with the emergence of water utility PES initiatives in the 

United States9? In our analysis, we find numerous factors influence the emergence of 

PES, including cost effectiveness, collaboration, leadership, geographic settings, 

resource crises, and social conflict. Collectively, our results support the collective 

action view of PES and suggest that the promotion of social capital and collaboration 

among stakeholders, in addition to several other factors, may help conservation 

practitioners developing PES initiatives foster the conditions necessary for their 

emergence in new contexts.    

                                                             
9	  The terms “variables”, “factors”, and “conditions” are used in the literature. For the 
purposes of this paper, we use these terms interchangeably.	  	  
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We begin by further describing the two competing perspectives on PES and 

their associated enabling conditions. Next we describe our methods and analytical 

approach. We then present the identified factors for the emergence of PES and 

illustrate their presence or absence across eight cases. Subsequently, we compare the 

conditions we identify to those provided by both sides of the PES debate and discuss 

their implications for the conceptual basis of PES. We conclude by offering several 

future research directions that will help move the debate forward and hopefully 

provide scholars with more robust theoretical understandings of PES as an instrument 

for promoting the sustainable management of natural resources.   

 

Coasean Perspective on PES 

As PES has become more prominent both within academic research and in 

conservation practice, multiple perspectives on PES have emerged (e.g., Farley and 

Costanza 2010, McAfee and Shapiro 2010, Sattler and Matzdorf 2013) and the 

conceptual framing of the concept has fractured into two main camps as exemplified 

by the debate between Sven Wunder and Roldan Muradian and their collaborators 

(e.g., Muradian et al. 2013, Wunder 2013). Within the first camp, which has been 

variously termed “conservation-efficiency PES” (McAfee and Shapiro 2010: 582) 

and the “environmental economics approach” (Farley and Costanza 2010: 2060) but 

we refer to as the Coasean perspective on PES, Wunder provided one of the earliest 

and the most commonly cited definitions of PES. Wunder (2005) explained PES as a 

voluntary transaction between at least one buyer and at least one seller in which the 

seller agrees to provide the desired ecosystem service in exchange for a payment. An 

additional key component of this definition is that the payment is conditional upon 

the provision of the desired ecosystem service, implying the need to have a clear 

relationship between the targeted ecosystem service and the incentivized land use. 

Several scholars note that this conceptual framing is strongly influenced by the Coase 

theorem (Coase 1960), which has largely been interpreted to suggest that externalities 

can best be overcome by having those impacted by an externality directly negotiate 
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with those responsible for its cause (Engel et al. 2008)10. The Coase theorem, 

however, makes several assumptions including that property rights are well defined 

and there are no or low transaction costs (Coase 1960).  

In responding to critiques and criticisms, Wunder (2013) acknowledged some 

of the arguments of the social-institutional camp (see below), such as equity 

implications and the influence of different institutional settings, are informative to the 

PES debate and have been incorporated into a moderated Coasean perspective. In 

outlining this adapted perspective, Wunder provided a list of factors or preconditions 

necessary for the establishment of PES programs (Table 1). While still influenced by 

the Coase theorem in its emphasis on transaction costs, the list also stresses 

preconditions such as trust and secure tenure. 

 

Table 3.1. Coasean Influenced Preconditions for the Establishment of PES Programs 
(from Wunder 2013). 

Economic Preconditions 
Benefits exceed costs of incremental service provision 

Cultural Preconditions 
User and provider motives for action 

Institutional Preconditions 
Trust 
Low transaction costs 
Secure tenure 
 
Social-Institutional Perspective on PES 

The Coasean perspective on PES has received considerable critique among 

those within the second camp, which has been variously termed the “pro-market, pro-

poor PES” (McAfee and Shapiro 2010: 583) and the “ecological economics 

approach” (Farley and Costanza 2010: 2060), but we refer to as the social-

institutional perspective on PES. Several scholars within this camp have 

demonstrated that all of the conditions provided by Wunder (2005) and the 

assumptions of the Coase theorem, such as zero or low transaction costs, are rarely 

met in practice (Kosoy et al. 2007, Farley and Costanza 2010, Muradian et al. 2010, 

                                                             
10	  This	  perspective	  also	  recognizes	  that	  intermediaries,	  who	  link	  buyers	  and	  sellers	  of	  
ecosystem	  services,	  may	  actually	  carry	  out	  negotiations	  (e.g.,	  Wunder	  2013).	  
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Vatn 2010). In fact, Farley and Costanza (2010) noted that Coase himself 

acknowledged that the assumption of no transaction costs only exists in a theoretical 

world. In response, Muradian et al. (2010) argue for an alternative conceptualization 

in order to reconcile theory with the practice of PES. Without this alternative 

conceptualization, theory may mislead conservation practitioners in their efforts to 

foster the necessary conditions for PES (e.g., clear property rights, perfect 

information about the condition of ecosystem services, low or no transaction costs) 

when many of these conditions are impractical or unattainable.   

Out of the social-institutional perspective, an alternative conceptualization of 

PES has emerged. Many within this camp now adopt the definition of PES “as a 

transfer of resources between social actors, which aims to create incentives to align 

individual and/or collective land use decisions with the social interest in the 

management of natural resources” (Muradian et al. 2010: 1205). This alternative view 

recognizes that PES initiatives occur in diverse social and institutional settings that 

need to be considered in design and implementation. This perspective also recognizes 

that PES efforts typically aim to protect services that are public goods and attempt to 

solve broader collective action problems by coordinating the actions of numerous 

actors (Muradian et al. 2010). Thus, the social-institutional camp argues that PES is 

best seen not as a market-based strategy but as “incentives for collective action” 

(Muradian 2013: 1155).  

The perspective of PES as incentives for collective action implies that efforts 

to design and implement PES can be informed by theories of collective action in the 

sustainable management of natural resources (e.g., Runge 1986, Ostrom 1990, 

Agrawal 2001) and this literature should be theoretically informative to PES in 

practice. For example, through an examination of numerous cases and contexts over 

an extensive career, Ostrom (2009) identified ten variables commonly associated with 

self-organization for collective action (Table 2). If PES is better viewed as incentives 

for collective action, rather than a market-like approach to environmental 

management, we would expect the same variables identified by Ostrom (2009) to be 

relevant to how PES programs are developed and implemented, yet these variables 

have not been thoroughly examined for their relevance to PES. 
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Table 3.2. Variables Associated with Self –Organization for Collective Action (from 
Ostrom 2009). 

Resource Systems 
Moderate size of resource system 
Perceived impact to productivity of system  
Sufficient predictability of system dynamics  

Resource Units 
Low resource unit mobility 

Governance Systems 

Autonomy at collective-choice level 

Users 
Moderate number of users 
Leadership/entrepreneurship  
Norms/social capital 
Shared knowledge of SES/mental models 
Importance of resource 

 
We note that scholars from outside the two camps described above have also 

identified enabling conditions for PES. For example, several scholars noted the 

important roles that intermediaries, often played by nonprofit organizations, serve in 

linking buyers and sellers and implementing programs (Bennett et al. 2014, Davis et 

al., Huber-Stearns et al. 2013). Cowling et al. (2008) also described how user-driven 

assessments of ecosystem services through processes that engage stakeholders can 

foster the necessary enabling conditions for policies such as PES. Nielsen-Pincus et 

al. (Under review) illustrate how the personal connection, or sense of place, that 

service buyers have to a landscape may also be an important factor influencing their 

willingness to pay for ecosystem service protection in that landscape. Two studies 

also demonstrate how PES is being used in some instances as a conflict resolution 

tool to mitigate conflicts over land uses (Kosoy et al. 2007, Lurie et al. 2013). The 

diversity of enabling conditions identified in the literature and the general lack of 

agreement across studies suggests that the topic deserves additional research 

attention. 
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Methods 

 To examine the enabling conditions that allow PES to emerge, we used a 

qualitative, collective case study approach (Berg and Lune 2012) focusing on the 

factors leading to development and adoption of PES programs by public water 

utilities in the USA. We chose to focus on the use of PES by water utilities due to the 

increasing number of these programs both in the USA and around the world to 

address water quality and quantity concerns (Stanton et al. 2010, Bennett et al. 2013, 

Bennett et al. 2014). The analysis consisted of two parts. In the first part, we used an 

inductive approach that allowed explanations of the enabling conditions for PES to 

emerge from the data. In the second part, we used a deductive approach to examine 

the relevance of the identified enabling conditions to eight cases. We describe the 

specific methodologies used below.  

Our objective in the first part of the analysis was to identify the relevant 

factors leading to the emergence of water utility PES initiatives. To achieve this 

objective, we created a database of water utility PES programs in the United States by 

conducting an extensive inventory of these programs by reviewing the gray and peer 

reviewed literature (e.g., Ernst 2004, Postel and Thompson Jr. 2005, Stanton et al. 

2010, Majanen et al. 2011), examining online databases (e.g., Watershed Connect), 

and speaking with experts in the field. We then conducted 28 semi-structured 

interviews with individuals closely involved with 22 public water utility PES 

initiatives (i.e., PES cases). These individuals were selected using a purposive 

sampling strategy. Purposive sampling is a form of nonprobability sampling that is 

appropriate for identifying and describing a phenomenon but the results are not 

intended to be generalizable to a population (Bernard 2002, Berg and Lune 2012). We 

used this approach to ensure that our sample included individuals associated with a 

variety of different types of water utility PES programs, a range of geographic 

settings, and serving a variety of different roles. Participants included employees of 

water utilities, intermediary organizations that assist in the design and implementation 

of programs, and state and federal land management and regulatory agencies. We 

sampled until we felt we had reached theoretical saturation, meaning no new concepts 

or themes were likely to emerge with additional interviews. 
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We used an interview guide that included a standard series of questions that 

we asked each participant but the semi-structured interview format provided the 

flexibility to ask follow up questions and explore topics that emerged during the 

course of the interview (Bernard 2002). Each participant was asked about the history 

of the PES program, obstacles to program implementation, how obstacles were 

overcome, and lessons learned that could be shared with other utilities considering 

similar programs. The majority of interviews were audio recorded and lasted between 

20 minutes and two hours with the average interview lasting roughly 45 minutes.  

We transcribed the interviews to facilitate coding and analysis of the data. 

Using NVivo qualitative software, interview transcripts were primarily inductively 

coded using an open coding scheme that allowed themes relevant to the conditions for 

the emergence and of PES to emerge from the interview data (Bernard 2002). Being 

familiar with the literature on PES, however, we were somewhat predisposed to 

identifying certain concepts (e.g., economic motivations, the role of intermediaries). 

So while we aimed to use a purely open coding scheme, our actual approach included 

some predetermined themes but allowed new themes and subthemes to emerge as we 

analyzed the data (Willms 1990, Miles and Huberman 1994). During the coding 

process, numerous themes emerged, not all of which were relevant to the objectives 

of this study. Through an iterative axial coding process, these numerous themes were 

compared, distilled, and related to each other to create a series of main themes, which 

included both independent (i.e., contains no subthemes or related codes) and 

hierarchical (i.e., nested codes with subthemes) (Pomeranz et al. 2013). We present 

these main and subthemes in the results section and use direct quotes from interviews 

to illustrate the importance of the themes to the emergence of PES.  

 In the second stage of the analysis, we examined the relevance of the 

identified themes to the emergence of eight water utility PES programs. We selected 

the eight cases to provide variation in program types as identified by Bennett et al. 

(2014) and based upon the availability of multiple sources of data (Yin 2014). As 

described by Bennett et al. (2014), the eight cases consist of three source water 

protection programs, two fire risk mitigation partnership programs, and three point 

source pollution offset programs. For each case, we conducted a minimum of two 
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interviews, one with a representative of the water utility and at least one with another 

individual such as an intermediary or governmental regulator closely involved with 

the program. We also required that all the cases had other sources of data such as peer 

reviewed case studies (e.g., Blaine et al. 2006, Cochran and Logue 2011, Newburn 

and Woodward 2012), comprehensive program plans or reports (e.g., Santa Fe 

Watershed Association 2009), or other documentation such as memoranda of 

understanding and gray literature (e.g., Carpe Diem West 2011, Majanen et al. 2011). 

These multiple sources of evidence allowed us to triangulate and verify information 

provided in interviews. 

For each theme identified in the first part of the analysis, we deductively 

examined interview transcripts and other data sources to assess whether the theme 

was relevant to the emergence of the PES program in the eight cases. We required a 

minimum of two data sources (e.g., two interviews, or one interview and one peer 

reviewed case study) to support the relevance of the theme to each case. We also 

highlight the themes emphasized by the data sources as being the most critical to the 

emergence of the program.   

 

Factors Influencing the Emergence of Water Utility PES Programs 

 In identifying the factors influencing the emergence of the water utility PES 

programs that we analyzed in this research, research participants described nine 

themes, further divided into eleven subthemes. These themes and subthemes are 

presented in Table 3 and described below.  

 
Economic Factors 

In describing the enabling conditions or factors influencing the emergence of 

water utility PES programs, many research participants referenced the importance of 

economic factors. Within this broad theme, participants described the economic 

factors in terms of cost effectiveness and the influence of pilot funding.  
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Table 3.3. Themes associated with the emergence of water utility PES programs  
Themes Subthemes 

Economic Factors  
 Cost Effectiveness 

 Pilot or External Funding  

Collaborative Processes   
 Finding Common Ground and Building 

Trust 
 Establishing A Shared Understanding of 

the Problem 
Key Role of Intermediaries  
 Providing Capacity 
 Mitigating the Urban/Rural Divide 
Leadership  
 Local Champions 
 Changing the Management Paradigm  
Geographic Factors   
 Watershed Characteristics 
 Distance from Water Users 
 Number of Actors 
Scientific Understanding  

Need for Legal and Regulatory 
Certainty 

 

Crises and Regulatory Deadlines  
Social Conflict  

 
 

Cost Effectiveness 

Several of the PES programs analyzed in this research were strongly 

influenced by very clear cost advantages over other alternatives. This was especially 

true with many of the regulatory driven programs, such as filtration avoidance and 

point source pollution offset programs. For example, a utility representative of a 

filtration avoidance program described how changes to the Safe Drinking Water Act 

required the utility to either build expensive filtration infrastructure or invest a 

fraction of that cost in voluntary watershed conservation projects. According to the 

interviewee, “a very simple cost-benefit analysis” made for an easy decision to pursue 

the PES option. Similarly, a representative of a wastewater utility closely involved 
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with the development of a temperature offset program, where the utility is able to 

mitigate thermal impacts from effluent discharges into rivers by funding the 

restoration of riparian forests, explained that the PES option was “half as much” as 

building “outrageously expensive” cooling towers or mechanical chillers.    

Other respondents described the financial motivations less in clear cost-

benefit advantages but in terms of reducing economic risks to water systems and the 

ability to budget for a PES program rather than incur large expenses from major 

events such as forest fires. A respondent closely involved with a fire risk mitigation 

partnership program described the advantage of the PES program to water utility as 

“something they can plan around, predict, and build into their rate” rather than having 

to deal with “unexpected costs” after a major forest fire.  In sharing a similar view, an 

intermediary involved with the development of a watershed protection program not 

driven by regulatory compliance explained that the utility was “kind of looking at it 

like insurance.” In this example, the economic motivation was less quantifiable in the 

short term, but the utility and other stakeholders felt that proactive measures now 

would help mitigate the need for larger expenditures in the future. Although the 

specific circumstances are different in these examples, the PES program was 

perceived as being more cost effective than other alternatives or inaction.  

  

Pilot or External Funding  

In other PES programs that we analyzed, the cost effectiveness of the 

programs was less clear. In these cases, pilot or external funding, often from federal 

or state grants, was described as an important economic factor influencing the 

development and implementation of the programs. The pilot funding reduced the 

financial risk for the utility in developing a program and allowed stakeholders to 

experiment with different program options. An intermediary involved with a 

watershed protection program explained the influence of pilot funding by stating, 

“Our hope is that we can show there’s enough benefit locally that we can keep a 

program such as this going with additional funds.” In this example, the pilot funding 

was intended to be able to demonstrate the financial and other benefits of the PES 

program to the water utility and that the utility would see enough benefit that they 
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would develop their own sources of funding to keep the program in operation. In 

other cases, the pilot funding helped stretch or leverage utility funds. A utility 

employee involved with a watershed protection program explained that because of a 

4:1 match provided by a federal grant it seemed “kind of silly to not invest a little bit 

into protection” and the federal grant represented “the final straw” for putting the PES 

program into place.  

 

Collaborative Processes  

Many respondents also described the importance of collaborative processes in 

the emergence of water utility PES programs. Since many PES programs involve a 

variety of stakeholders including utilities, intermediaries, and landowners, 

respondents described the importance of collaboration in helping stakeholders find 

common ground, build trust, and establish a shared understanding of the problems.   

 

Finding Common Ground and Building Trust 

In explaining the importance of collaboration, an employee of an intermediary 

organization closely involved with the implementation of a filtration avoidance 

program described the significance of a Memorandum of Agreement (MOA) that was 

reached among a diverse group of stakeholders that established the basis of a PES 

program: “the MOA was a fascinating document for this almost grand social policy 

that for this moment, everybody got together and agreed.  What’s interesting too is 

there are mechanisms built into it where everybody continually re-evaluates the 

success and failures collectively of… what’s working and what’s not.”  The same 

individual elaborated that this collaborative process has created an environment in 

which stakeholders that were previously in conflict are now able to find common 

ground by stating, “I think there is always a spirit of cooperation and compromise in 

which stakeholders are willing to listen to others’ concerns and cooperatively reach 

some arrangement.” 

 A collaborative process was also instrumental in getting a large and diverse 

group of actors to provide guidance and feedback in designing a point source 

pollution offset program. According to one interviewee, this collaborative process 
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included “over a hundred meetings with our stakeholders” so that the program could 

be designed with ongoing stakeholder feedback and participation. A utility employee 

involved with the development of a source water protection program also explained 

the importance of working collaboratively with stakeholders to design a program that 

works for a local context:  

 

The problem that people are going to have is that they're going to look at these 
programs, ours or whoever, and say well it’s working, let’s just do it exactly 
the way they did it.  And that’s just not the way it works. Your program has to 
evolve based on what it is that your stakeholders are interested in and will 
allow… It was an organic process to evolve this program. 

 

The same individual also expressed the importance of a collaborative process in 

connecting the different individuals and organizations involved in the implementation 

of PES programs: “we worked very hard to build trusting relationships with all these 

diverse partners.  And it didn't happen overnight, and we’re still building that trust… 

You can't use a quick sell approach.” Another utility manager instrumental in the 

development of a watershed protection program shared that the purpose of 

establishing a collaborative group to develop a PES program was “all about building 

trust and having regular dialogue” with the different stakeholders involved. A utility 

employee involved with the development of a filtration avoidance program described 

the primary outcome their collaborative process by stating, “one of the things that 

helped us be successful was that we were able to find that intersection of interests, 

what was motivating and driving the communities, what was motivating and driving 

the city.  You know – where is the overlap in the Venn diagram that gives us a 

common goal to work towards?  That was really critical.” 

  

Establishing A Shared Understanding of the Problem 

In addition to finding common ground and building trust, the collaborative 

processes were also described as important for establishing a shared understanding of 

the problems that the PES programs address. Establishing this shared understanding 

was critical to get stakeholder buy-in. In one context, an intermediary involved with 

the implementation of several point source pollution offset programs described how a 
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large, long-term collaborative process was key to getting agreement from diverse 

stakeholders on how PES programs can be designed to address pollution problems by 

stating: 

 

Basically, we’re trying to get the regulators and academics and practitioners 
all in the same room and, given the scope of the problem, get them to agree 
that trading makes sense in these type situations and if we’re going to trade for 
restoration actions, what sort of standards do those restoration actions need to 
have to be regarded by all as a net environmental gain. 
 

In this example, it took years for the stakeholders to agree on the scope of the 

problem and how PES initiatives can be used to mitigate impacts to water quality.  

In many cases, the collaborative approach incorporated technical watershed 

analyses or the development of conservation plans. These planning processes helped 

stakeholders co-produce knowledge and identified shared priorities for the watershed. 

According to a representative of an intermediary organization, these analyses were 

important in providing a foundation for the collaborative work and “a broader context 

for what we’re doing.” A respondent involved with a fire risk mitigation partnership 

program shared a similar view on the role of a collaborative process in establishing 

shared understanding by stating: 

 

We had a group of stakeholders that worked on the methodology to assess 
watershed by watershed what places were most at risk and identify those areas 
of concern... Then for each watershed the consultant actually engaged the 
suite of stakeholders relevant to that watershed… With all this analysis we’ve 
been getting everyone on the same page on what the priorities ought to be. 

  

Key Role of Intermediaries 

 Intermediary organizations were instrumental in many of the PES schemes we 

analyzed. Intermediaries were typically non-profit organizations and often consisted 

of local environmental or agricultural organizations such as land trusts, watershed 

councils, soil and water conservation districts and national groups like The Nature 

Conservancy.  These organizations served a variety of roles but were described as 
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being critical to the implementation of PES initiatives by providing capacity and 

helping to mediate land-use conflicts between urban and rural areas.  

 

Providing Capacity 

Developing and implementing PES programs requires technical skills and 

experience working with sellers that and is beyond the experience or current staffing 

levels of many water utilities. Partnering with local organizations that have 

experience implementing conservation projects and have preexisting relationships 

with private landowners can simplify the challenge water utilities face in using PES 

as a strategy to address watershed issues. As one water utility manager explained,  

“we are a smaller city so we don’t have the capital to hire staff to run this whole 

program…  So to have somebody come in and do the work and who we can partner 

with made it all the more attractive.” An individual working for an intermediary 

organization closely involved with several point source pollution offset programs 

emphasized the importance of working through local intermediaries and explained, 

“We don’t own shovels and we don’t plan to.  So we see a big part of project success 

to be the involvement of local groups, local implementation professionals, soil and 

water conservation districts… So we rely on local capacity as much as possible.” 

Working through these intermediaries also helped create local buy-in and provided 

access to local knowledge and social networks that greatly facilitated PES 

implementation.  

Intermediaries can also help alleviate utility concerns about PES program 

design and execution by providing an alternative to the utilities developing their own 

technical expertise. In describing the process of developing a point source pollution 

offset program, a representative of an intermediary organization recounted a utility’s 

initial hesitation and the role intermediaries can play in easing their concerns: 

  

[At first the utility] said, ‘thanks but no thanks. We are not in the business of 
[managing] every step of this process.’ It’s not something that they are 
comfortable doing and they don’t have the capacity to do it. That is basically 
where [our organization] comes in… We have been doing restoration for 
nearly 3 decades… and we have the capacity to be that turnkey solution. We 



 

 

62 

can be something very similar to an engineering firm and coming in… That is 
a type of solution that [utilities] are very interested in. 

 

As this example illustrates, several intermediary organizations are developing the 

technical experience necessary for the implementation of PES programs and are able 

to serve a similar role as engineering and business consultants play in other aspects of 

a water utility’s operations and management.  

 

Mitigating the Urban/Rural Divide 

Many of the participants described a history of land-use conflicts between the 

rural communities in watersheds and the urban populations downstream. Due to these 

past conflicts, developing PES programs that link urban and rural areas can be a 

challenge.  In describing the situation in their source watershed, a utility employee 

involved with the management of a source water protection program explained:  

 

There’s always been an upstate/downstate divide.  We’re only a couple hours 
away and it’s a very different culture, so there’s always the urban/rural thing. 
On top of that, [the city] built reservoirs inside the watershed. When they did 
that, they did it via eminent domain and they destroyed a whole bunch of 
communities and put them underwater and kicked people off their property. 
And that lingering resentment is still there a hundred years later… No doubt 
there are people that still don’t participate in any of these programs and have a 
huge distrust for the city. 

 

In areas with a history of conflict, local intermediary groups were described as 

instrumental in mitigating the conflict and helping to establish trust with communities 

in the watershed. One employee of an intermediary organization described his 

organization’s role in stating, “one of the greatest services that we provide is getting 

buy-in to all of this and also managing those relationships and trying to avoid that 

polarization that is inevitable.”  

In explaining how partnerships with local intermediaries have helped mitigate 

some of the conflict in the watershed and enabled the implementation of a source 

water protection program, a water utility manager also stated that it is not a panacea 

and conceded that maintaining working relationships with communities in the 
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watershed “continues to be a hurdle.  I think we've made huge progress and we have 

very strong partnerships, but it’s not all rainbows and unicorns at this point!  There 

are still a lot of challenges.” While local intermediaries may not be able to completely 

resolve longstanding conflicts between rural communities and urban water users, 

many respondents agreed that they are invaluable partners in enabling PES programs. 

  

Leadership 

 The role of effective leadership in developing PES programs was a consistent 

theme described in many of the interviews and was portrayed in two distinct ways. In 

one portrayal, participants described the importance of a single individual or small 

group that championed a particular PES program and had the dedication and 

influence to see it through to implementation. In the other characterization, 

interviewees described the willingness and risk tolerance of utility management to 

experiment with new approaches and change the existing management paradigm.  

 

Program Champions 

An employee of an intermediary organization closely involved with a source 

water protection program described the importance of a political champion in stating, 

“one of the interesting things about how this project got started in comparison to other 

similar projects around the country is many times there has been some type of 

regulatory driver and I that was not the case here.  It was really the leadership of the 

mayor and the support of the city council that brought this to fruition.” The same 

individual later elaborated that this role is “kind of outside the realm of the typical 

public utility’s work. It really is key to have somebody that will help champion this 

for you.” Another staff member of an intermediary organization echoed this 

perspective and explained that the city’s mayor was instrumental in pushing through a 

program to address the impact of increasing urbanization on the city’s source of 

drinking water. The interviewee stated, “it was a great case of a politician looking 

over the horizon and recognizing that leadership now could save the community a lot 

of money and grief later on” and implied that it was very unlikely the program would 

have been put in place without the mayor championing it.   
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 Program champions were not limited to politicians but also included 

individuals within utilities, intermediary organizations, and regulatory agencies. As 

an example, one utility representative explained: 

 

An additional obstacle we had to overcome was the regulatory culture.  The 
folks, particularly the EPA, who oversaw the program at the outset were, by 
nature, very unwilling to do anything that might be risky and that might lead 
to them getting blamed… I think there were people in the region who were 
much more willing to take on those risks than there were folks based in the 
EPA’s headquarters in Washington.  I think it took a couple people in the 
region to really champion the cause and get the headquarters’ staff 
comfortable with the idea.  Without having the right few people at the EPA at 
the right time, this might not have ever really had a chance. 

 

Descriptions of individual program champions occurred in several of the 

programs we analyzed and this role seems to be important in several cases for 

pushing programs through to implementation.   

 

Changing the Management Paradigm  

Some respondents described the importance of leadership within the utility in 

being willing to experiment with new approaches and accept the risk associated with 

a change in the existing management paradigm. One utility manager explained:  

 

I think culturally as a utility we’re sort of cautious by nature.  It’s not the kind 
of organization that attracts a lot of risk takers and so [it’s difficult] 
overcoming that institutional culture to say, ‘we need to think about a new 
way to do things, we need to try some things that may or may not work.’  
 

A staff member of an intermediary organization provided similar insight by 

explaining how PES does not fit within the existing business model of many utilities: 

  

[The utility] is very good at making sure what comes into their pipes comes 
out clean eight hours later. That’s their business. So if you come to them and 
say, ‘You can do the restoration solution for way cheaper than the engineering 
solution, except for the [restoration] solution you have to do a bunch of stuff 
that you think is risky and you have no experience doing.’ They’re going to 
take the low-risk option. 
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Another employee of an intermediary organization involved with several 

source water protection programs shared a similar perspective in stating, “one 

limiting factor is that [utilities] tend to be run primarily by engineers so they think 

about engineered solutions as opposed to natural solutions… More and more now 

realize that utilities need to be watershed managers and not just water deliverers. And 

now they’re trying to adapt to that and figure out what it means and how they do it.”  

  

Geographic Factors  

 Several participants described the influence of geographic factors on the 

emergence of their PES programs. These ranged from characteristics of the physical 

geography of the watershed to the distance the watershed is from downstream users to 

the number and distribution of both service providers and users.  

 

Watershed Characteristics 

 There was little consensus about which specific watershed characteristics 

were most important to enabling a PES program and instead participants described 

several different factors that they perceived as significant. The commonality among 

these factors was that they agreed that a relatively simple watershed, in terms of 

hydrology, land use, and size, was beneficial to the establishment of a PES program. 

An employee of an intermediary organization involved with the development of 

several programs mentioned the role of the size of the watershed and explained, “it is 

just such a geographically large scale to work with and there are so many different 

factors going on, it’s overwhelming.” Expressing a similar perspective on the 

importance of simplicity, an intermediary shared, “Compared to other places, the 

watershed is much smaller and much more compact and so it is little bit easier to get 

all the players lined up and that was a big issue.” In explaining how a smaller, less 

complex watershed facilitated the design and implementation of their program, a 

water utility representative also added that it “could be challenging in other 

communities where you have a different map.” 
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Distance from Water Users 

 Several respondents emphasized the proximity of water users to the source 

watershed as an important variable influencing whether users would be willing to pay 

for its conservation. One intermediary described her perspective that close proximity 

helped enable the program she is involved with: 

 

One of the challenges in other places is that the watershed producing your 
water may be hundreds of miles away… It’s just hard to make the connection. 
Although our watershed is outside the city’s boundaries, it is relatively close 
by and I think there is a sense of community there that people could latch onto 
in regards to protecting their watershed. 

 

Another individual expressed the challenge a PES program under development faced 

in engaging water users located far downstream from the headwaters of a large 

watershed and shared, “What happens in the Upper Connecticut at least in theory 

should be connected to the Long Island Sound but how many miles away is that? It’s 

very unlikely that you’re going to get somebody in the Long Island Sound paying 

someone in Vermont.”  

  

Number of Actors 

 Other research participants described how the number of actors in a given 

watershed influenced the potential for a program to be established. This included the 

number of actors or entities involved in negotiating PES agreements. For instance, a 

US Forest Service employee shared the advantage that programs involving utilities as 

service buyers and public agencies as service providers have by sharing, “this is 

definitely easier than the private lands examples out there because we’re at the table 

with a large land base, and the utility has a large interest in doing work on our land. 

So its just a two way relationship.” As this individual shared, programs that target 

individual private landowners require multiple negotiations and the establishment of 

agreements with numerous actors, which can raise transaction costs and increase the 

uncertainty of program success if key landowners choose not to participate.  

 An employee of an intermediary organization also described the size of the 

population that the utility serves as important with a larger a population base being 
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able to provide more financial resources for the development and delivery of a 

program. As this intermediary explained, “[The other utility] has a really big 

ratepayer base and has plenty of flexibility financially... I don’t think there is a utility 

[in the region] besides the city of Portland or the city of Seattle that is big enough to 

[replicate what the other utility did].” A different intermediary struggling to get a 

pilot PES program offered a similar perspective and confided, “[Our watershed] 

doesn’t really have the large municipality downstream. So the beneficiaries are much 

more dispersed in many ways.” In this example, the program was struggling to 

aggregate enough funding from smaller utilities in the watershed to get the program 

off the ground.   

 

 Scientific Understanding 

 A consistent theme that was broadly shared by respondents was the desire for 

a strong scientific basis that justified the actions of the PES program. The scientific 

basis, however, was often not as strong as supporters of the PES program desired. 

One intermediary involved with several source water protection programs explained 

that they had to rely on proxies and did not have confidence in how individual 

projects would impact water quality downstream and expressed that “it makes the 

business case a little more difficult to articulate when you can’t get to that marginal 

risk or pollutant reduction.” Another intermediary with experience with several 

source water protection programs shared this perspective and conceded that it is a 

challenge “to come up with a hard quantifiable answer with regard to the benefits of 

watershed conservation” which makes it “very difficult to build a compelling case 

from a business standpoint to get utilities on board.” An employee of an intermediary 

organization shared that her organization’s strategy for addressing some of the 

scientific uncertainty was the development of a pollutant load model to estimate how 

different projects would reduce nutrients downstream. In many of the cases we 

examined, empirical measurements of the benefits of the PES program were lacking 

and so several programs relied on the use of models to support specific actions and 

justify the program’s benefits.  
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Need for Legal and Regulatory Certainty 

 The need for legal and regulatory certainty was particularly relevant to the 

filtration avoidance and the point source pollution offset programs that are regulatory 

driven. In these cases, having assurances that the programs will allow utilities to be 

compliant with federal laws such as the Safe Drinking Water Act and the Clean Water 

Act or state regulations are critical for stakeholder buy-in. Several participants, 

however, described situations in which the lack of legal and regulatory certainty 

prevented the implementation of new PES programs or threatened existing ones. A 

regulator described how lawsuits under the citizen suit provision of the Clean Water 

Act were stopping the implementation of several point source pollution offset 

programs that allowed utilities to comply with the law. According to this regulator, 

until the lawsuits are resolved “we are stopped. Cold in our tracks.” An intermediary 

closely involved with the implementation of point source pollution offset program 

explained how regulatory uncertainty was putting the program in jeopardy by stating, 

“[The state has] not passed the nutrient criteria and we will go in to dormancy at the 

end of next month because there’s no reason to keep going on… it’s not like we’re 

begging for new regulations.  We’re just saying we put this program up because you 

said you were putting new regulations in place, and here we are!”  

 

Crises and Regulatory Deadlines 

 Crises and deadlines also provide a strong impetus for the development of 

PES programs as they are discrete and tangible events that motivate action among 

stakeholders. An intermediary involved with several programs summarized this 

perspective with specific examples:  

People react to crises and if there’s not a crisis it is hard to get people to look 
forward and protect their watershed. New York worked because there was a 
[regulatory] threat of a potential billion-dollar plus outlay for a treatment 
facility. Raleigh worked because there was a strong source of nitrogen coming 
into the reservoir and increased urbanization. The Denver example… occurred 
because a result of fires and the potential for even more fires. So where there 
is a crisis it makes people more responsive and likely to move forward. 
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A similar view was shared by another intermediary who explained that it is a major 

challenge “to convince people to be proactive in trying to avert a potential problem 

down the road. I think it is just human nature to not want to deal with something until 

it is right in front of you… You don’t want to create an Armageddon scenario but 

then how do you create the imperative to move forward on this stuff?”  

Without a crises or a deadline, it can be difficult to get stakeholders to act. 

One intermediary involved with a pilot program shared the challenge of developing a 

program without a crisis or deadline and explained, “Early on what made [PES 

programs] succeed is that there’s a looming deadline, a regulatory deadline or other 

crisis. One of our key challenges is that doesn’t exist in [our situation]. There is no 

TMDL for any kind of pollutant that’s important for us… There were no fires that 

burned all the trees and caused sediment to clog the reservoir.”  

 

Social Conflict 

 In a handful of examples we analyzed, the PES programs were established as 

a direct outcome of a conflict between a utility or municipality and agricultural 

communities in a source watershed. In these cases, the PES programs provided an 

alternative to increased regulations or settlement to a lawsuit. For example, one utility 

representative described how a source water protection program was created as a 

direct result of a legal settlement to a lawsuit that the city filed against farmers and 

industry that the city claimed were responsible for poor quality drinking water. In 

another example, the PES program emerged out of a political conflict when a 

municipality tried to implement more stringent land use regulations to protect water 

quality. As a utility employee explained: 

 

We imposed, or proposed, regulations for farm activities.  The farming 
community went nuts.  They were concerned that we would effectively put 
farms out of business and so we sat down with a small group of farmers who 
were willing to try and find an alternative and we literally started with 10 pilot 
farms.  We were able to find that small group of people who were willing to 
try this and then, as it evolved and as it became successful, more people 
signed on and today it’s still a voluntary program.  
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In these and several other cases, the PES programs emerged as compromises to the 

social conflicts created over increased regulation and legal actions. Although social 

conflicts were only present in a handful of cases, the conflict appeared to be a key 

factor in the establishment of these programs.  

 

Relevance of Identified Factors to Eight Cases 

 In assessing the relevance of factors to the eight cases (Table 4), there was 

support for all the identified factors since all were relevant to multiple cases. None of 

the cases, however, included all the identified factors and only the role of 

collaborative processes in establishing a shared understanding of the problem was 

present in all eight cases. These results suggest that the importance of any individual 

factor is highly dependent upon the specific context of the case. Despite the highly 

contextual nature of these results, we can identify several patterns. For example, cost 

effectiveness was relevant to six of the eight cases but was a key factor in three cases, 

all of which were driven by a specific regulatory deadline. Similarly, resource crises 

related to large-scale wildfires were key factors emphasized by participants in the two 

fire risk mitigation partnership programs. Additionally, although social conflict was 

only relevant to three of eight cases, it was a direct factor leading to the emergence of 

two source water protection programs.  

 The results also suggest that there is rarely a single factor leading to the 

establishment of a PES program. Instead it appears that there are multiple interacting 

factors and often more than one key factor that are instrumental to the emergence of a 

PES program. It also is difficult to evaluate the overall importance of any individual 

factors due to the contextual nature of their influence in specific geographic settings.   
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Table 3.4. Relevance of identified variables to the emergence of individual water 
utility PES programs (√ = relevant factor; X = emphasized as a key factor). 
 Source Water Protection Programs Fire Risk Mitigation 

Partnership Programs 
Point Source Pollution Offset 

Programs 

 Edwards 
Aquifer 
Protection 
Program 
(San 
Antonio, 
TX) 

Source 
Water 
Protection 
Program 
(Tulsa, 
OK) 

New York 
City 
Source 
Water 
Protection 
Program 
(New 
York, 
NY) 

From 
Forests to 
Faucets 
(Denver, 
CO) 

Santa Fe 
Watershed 
Management 
Plan (Santa 
Fe, NM) 

Clean 
Water 
Services’ 
Thermal 
Load 
Trading 
Program 
(Hillsboro
, OR) 

Medford 
Thermal 
Credit 
Trading 
Program 
(Medford, 
OR) 

Great 
Miami 
Watershed 
Water 
Quality 
Credit 
Trading 
Program 
(OH) 

Economic Factors 
Cost 
Effectiveness 

  X √ √ X X √ 

Pilot / External 
Funding 

 X   √ √  X 

Collaborative Processes 
Finding Common 
Ground and 
Building Trust 

 √ √ √    X 

Shared 
Understanding of 
Problem 

√ √ √ √ √ √ √ X 

Intermediaries 
Providing 
Capacity 

X √ √  √ √ X √ 

Mitigating 
Urban/ Rural 
Divide 

X X X     √ 

Leadership 
Program 
Champion(s) 

  √ X  X √ √ 

Changing 
Management 
Paradigm 

  √   X √  

Geographic Factors 
Watershed 
Characteristics 

√    X √   

Proximate to 
Water Users 

√ √  √ √ √ √  

Number of Actors √ √ √ √ √ √  √ 
Scientific 
Understanding 

√   √ √ √ √  

Legal and 
Regulatory 
Certainty 

  √   √ √  

Crises and 
Deadlines 

 √ X X X X X  

Social Conflict  X X     √ 

 
 
Discussion  

 We found most of the factors identified by both Ostrom (2009) and Wunder 

(2013) to be relevant to the emergence of PES (Table 5). The variables associated 

with self-organization for collective-action, however, were a better fit with our data 

and corresponded with ten of our identified factors.  Although Wunder’s (2013) 

preconditions corresponded with five of our identified factors, he did not provide 
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similar preconditions for the other ten factors we identified. These results lend 

support for the view of PES as “incentives for collective action” (Muradian 2013: 

1155) over the Coasean perspective, at least in the context of conditions enabling the 

emergence of water utility programs in the United States.  

 

Table 3.5. Comparison of factors relevant to the emergence of water utility PES 
programs and variables associated with collective action and preconditions for PES.   

Factors Relevant to the 
Emergence of Water Utility 
PES Programs Identified in 

this Research  

Variables Associated with Self –
Organization for Collective Action 

(from Ostrom 2009) 

Coasean Influenced 
Preconditions for PES 

Programs (from Wunder 
2013) 

Economic Factors - Cost 
Effectiveness 

Importance of resource Benefits Exceed Costs of 
Incremental Service Provision 

Economic Factors - Pilot or 
External Funding  

-- -- 

Collaborative Processes - 
Finding Common Ground and 
Building Trust 

Autonomy at collective-choice level; 
Norms/social capital 

Trust Between Service 
Providers and Users 

Collaborative Processes - 
Establishing A Shared 
Understanding of the Problem 

Shared knowledge of SES/mental models Low Transaction Costs 

Key Role of Intermediaries - 
Providing Capacity 

-- -- 

Key Role of Intermediaries - 
Mitigating the Urban/Rural 
Divide 

-- -- 

Leadership - Local 
Champions 

Leadership/entrepreneurship  -- 

Leadership - Changing the 
Management Paradigm  

Leadership/entrepreneurship  -- 

Geographic Factors  - 
Watershed Characteristics 

Moderate size of resource system -- 

Geographic Factors - 
Distance from Water Users 

-- -- 

Geographic Factors - Number 
of Actors 

Number of users Low Transaction Costs 

Scientific Understanding Predictability of system dynamics  Low Transaction Costs 

Need for Legal and 
Regulatory Certainty 

Autonomy at collective-choice level -- 

Crises and Regulatory 
Deadlines 

Perceived impact to productivity of 
system  

-- 

Social Conflict -- -- 

Factors not identified in this research 

-- -- User and Provider Motives for 
Action 

-- -- Secure tenure 

-- Low resource unit mobility  
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Despite the better fit of Ostrom’s variables with our data, these variables were 

not perfectly aligned either. This result is not surprising given that these variables 

were generated by examining the emergence of collective action in a wide range of 

geographic contexts and for the management of a variety of resources and were not 

tailored to PES specifically. As such, we see an opportunity to build on the variables 

provided by Ostrom to develop an adapted list customized for the conditions 

associated with the emergence of PES.  As an example, we identified the role of 

intermediaries as relevant to seven of the eight cases we examined in depth and 

instrumental in four of these cases. This finding corresponds with other studies that 

found intermediaries as playing important roles in facilitating PES transactions 

between buyers and sellers (Huber-Stearns et al. 2013, Bennett et al. 2014, Davis et 

al. 2014). We feel that the presence of intermediaries represent an important variable 

for the emergence of PES and should be added to an adapted list of Ostrom’s 

variables. 

We also identified social conflict as an important factor in the emergence of 

PES, which has not been widely recognized in other studies. Although social conflict 

was only relevant to three of the eight cases we examined in depth, it was a key factor 

in two of these cases. In an examination of three water related PES cases in Central 

America, Kosoy et al. (2007: 446) also recognized that PES was used as “conflict-

resolution instrument” to mitigate conflicts between upstream and downstream 

residents in a watershed. In a very different context from the research conducted by 

Kosoy et al. (2007), Lurie et al. (2013) describe how a conflict over land-use 

regulations led the local drinking water utility in Eugene, Oregon, USA, to develop a 

PES program to more proactively engage landowners in the protection of water 

quality. Our findings, along with those of Kosoy et al. (2007) and Lurie et al. (2013), 

suggest that the role of PES as a tool to manage and mitigate conflict deserves 

increased attention and may expand current views on the appropriate situations for the 

use of PES. Better understanding the situations in which PES has been used as a 

conflict resolution tool may provide additional insights into potential applications of 

the PES concept.  
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 We also recognize that our analysis, as well as those by Ostrom (2009) and 

Wunder (2013), focuses on the importance of individual factors or variables, but these 

variables rarely occur in isolation. Instead, many of these variables occur in 

conjunction with other variables and the combined effect or interaction among the 

variables may be responsible for the emergence of PES programs, self-organization 

for collective action, or other natural resource management strategies. For example, in 

all three cases with social conflict, there were intermediaries involved that helped 

mitigate the urban/rural divide (Table 4). Thus, we hypothesize that in cases with 

strong social conflict, trusted intermediaries that can provide credibility and 

confidence in the program are required for a functioning program with stakeholder 

buy-in. Teasing apart the influence of various combinations of variables may require 

different analytical techniques, such as qualitative comparative analysis (QCA), in 

addition to the analysis of cases where PES programs failed to be implemented.  

 We also note that the research presented in this paper focused on PES 

programs involving water utilities in the United States, a small fraction of the PES 

programs globally. Recognizing the broad spectrum of ecosystem services targeted 

and geographic contexts in which PES programs are implemented, these distinct 

situations may be associated with different emergent conditions. Wunder (2013), for 

instance, recognizes the importance of secure tenure as a precondition for PES. 

Although tenure security was not mentioned in a single interview we conducted, we 

presume that the well-established and strong legal institutions in the United States 

caused interviewees to take this precondition for granted. In other contexts, such as 

parts of Latin America where Wunder has worked extensively, we fully recognize the 

importance of secure tenure as a key condition for the viability of PES. Other 

resource types and geographic contexts are also likely to require other emergent 

conditions.  

 

Conclusion     

Our analysis lends support for the view of PES as incentives for collective, at 

least in the contexts we considered. This finding suggests that efforts to design and 

implement PES programs can be greatly informed by the extensive collective action 
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literature and we suggest future research in that direction. Our findings also imply a 

need to expand from a focus on the market logic of efficiency embedded within the 

Coasean perspective to an approach that also promotes social capital and the 

collaborative capacity of community groups in the implementation of PES programs.   

We also acknowledge that given the diversity of contexts in which PES is 

implemented, developing robust theory on the concept remains a challenge and may 

represent part of the reason for the ongoing debate between the Coasean and social-

institutional perspectives on PES. On the one hand, it is important to avoid a blueprint 

approach and assume the same factors apply in all cases (Ostrom et al. 2007). On the 

other hand, adopting a “my-case-is-unique” approach means that there are no shared 

lessons or commonalities that can guide theoretical understandings of PES in practice 

(Basurto and Ostrom 2009).  In finding a middle ground between these two extremes, 

we see the usefulness of an integrative approach that synthesizes insights from both 

the Coasean and the social-institutional perspectives. For instance, the social-

ecological systems (SES) framework developed by Ostrom (2007, 2009) provides a 

useful tool for integrating the different perspectives on PES and a starting point for 

the development of a “taxonomy” of variables relevant to PES. As we develop a 

stronger understanding of the variables relevant to the analysis of PES, we may begin 

to develop more informative theory about the emergence and functioning of PES in 

diverse contexts.  
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Abstract 

This article presents a new conceptual approach to understanding payments for 

ecosystem services (PES) through a synthesis of distinct perspectives using the 

social-ecological system (SES) framework. While the different perspectives on PES 

provide valuable insights, each emphasizes different variables complicating 

comparisons across studies and contexts. We suggest that a more integrative 

conceptualization of PES—through synthesis with the SES framework—is necessary 

to take into account the broader social and ecological landscapes in which PES 

initiatives are embedded. The SES framework can provide insight into the multitude 

of factors that influence PES and facilitate the integration of knowledge from diverse 

disciplinary perspectives by providing a common language and consistency in the 

variables considered in analyses. This article also presents an initial effort in the 

development a taxonomy of core variables relevant to analyzing and understanding 

PES. With ongoing application of the SES framework, we expect the list of core 

variables to grow and be modified. We feel the SES framework will help scholars 

move beyond academic debates and towards a shared understanding of the potential 

and limitations of PES as a policy mechanism for addressing complex ecosystem 

service management problems in diverse SESs.  

 

Introduction 

Over the last decade, governments and environmental organizations at all 

levels have given increased attention to market or market-like approaches to 

environmental conservation. In particular, payments for ecosystem services (PES) has 

emerged as a major strategy with the goal of integrating ecosystem services into 

economic systems by providing a way for suppliers to receive compensation for their 

continued provision (Wunder, 2005; Van Hecken and Bastiaensen, 2010). PES 

initiatives are now being promoted around the globe to incentivize the sustainable 

management of numerous ecosystem services (e.g., Tallis et al., 2008; Stanton et al. 

2010; Brouwer et al., 2011). For example, Costa Rica, Mexico, and China have 

initiated national programs that provide direct payments to landowners for 
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management practices that, in concept, increase the provision of hydrological 

services, prevent erosion, sequester carbon, conserve biodiversity, and maintain the 

scenic characteristics of landscapes (Jack et al., 2008).  

 Although the list of PES initiatives is rapidly growing, the concept is still the 

topic of considerable discussion and debate and has been the subject of special issues 

in several journals including Ecological Economics, Ecosystem Services, and Society 

and Natural Resources. Through this debate, the definition of PES has evolved over 

the past decade and several different definitions and competing perspectives of PES 

have emerged in the literature (Wunder, 2005; Sommerville et al., 2009; Derissen and 

Latacz-Lohmann, 2013; Muradian, 2013; Muradian et al. 2013; Sattler and Matzdorf, 

2013; Wunder, 2013) with some even criticizing the underlying logic behind the 

concept (Norgaard, 2010; Gómez-Baggethun and Ruiz-Pérez, 2011). Despite the 

large volume of attention in the literature, the specific points of contestation in the 

academic debate over PES are often hard to identify. We attribute this to the diversity 

of theoretical framings and disciplinary perspectives brought to the issue and the 

different focal points of studies that create barriers to direct comparison across the 

numerous existing case studies. As a result of this diversity, a broad cumulation of 

insights and consensus on the advantages and limitations of PES has thus far 

remained elusive.  

Although there is diversity in how PES programs are designed and 

administered (e.g., how payments are made), we focus in this article on several 

prominent perspectives on PES. We use the term “perspective” to identify a distinct 

body of scholarship that shares similar conceptual orientations towards a topic. We 

argue that each perspective on PES provides valuable insights, but questions remain 

over the specific conditions and contexts under which their assertions are valid. We 

suggest that a more integrative conceptualization of PES that takes into account the 

broader social and ecological landscapes in which PES initiatives are embedded is 

necessary to better understand the potential and limitations of the concept. To this 

end, we propose that a social-ecological systems (SES) perspective can provide 

insight into the multitude of factors that influence PES and facilitate the integration of 

knowledge from diverse disciplinary perspectives. These factors can be used in the 
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development of a “taxonomy of core variables” (Ostrom, 2007 p. 15186) to aid 

scholars and policy analysts in understanding PES in its diverse forms and contexts. 

Yin and Zhao (2012) have previously used the SES framework in the analysis of PES 

in China and Alston et al. (2013) explicitly advocate for its adoption to support 

comparative research on PES. This article builds upon these works by synthesizing 

the key variables identified in the literature and further illustrating how the SES 

framework can be applied to PES.    

We begin by summarizing the distinct perspectives on PES. We then 

introduce the SES framework and demonstrate how the different perspectives on PES 

can be organized within the framework and provide an illustrative example of how it 

can be used in an analysis. We conclude with our recommendations for future 

research directions that can help scholars better understand the potential and pitfalls 

of PES in practice.   

 

Distinct Perspectives on PES 

The Coasean Perspective on PES 

 Wunder (2005 p. 3) provided one of the first and most cited definitions of PES 

in which he saw five necessary criteria by defining PES as:  

 (1) a voluntary transaction where  

(2) a well-defined [ecosystem service] (or a land-use likely to secure that 

service)  

 (3) is being ‘bought’ by a (minimum one) [ecosystem service] buyer  

 (4) from a (minimum one) [ecosystem service] provider  

(5) if and only if the [ecosystem service] provider secures [ecosystem service]  

provision (conditionality).  

In this definition, the emphasis on the voluntary, transactional nature of PES 

distinguishes it from other command-and-control or regulatory approaches to 

environmental conservation (criterion 1). Next, there is a need to define the specific 

service being transacted, such as tons of carbon sequestered or pounds of nutrients 

filtered from a watershed (criterion 2). In a PES transaction, resources (i.e., the 

payment) are transferred from a buyer (criterion 3) to a seller (criterion 4), although 
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these resources do not have to be monetary and intermediaries may facilitate the 

transaction. The fifth criterion, conditionality, requires that sellers actually provide 

the agreed upon service (or land-use likely to provide that service). In many 

situations, this suggests that the payment is reoccurring and contingent upon 

verification through monitoring (Wunder, 2005). Wunder (2005 p. 3) notes that legal 

structures in the developed world can enforce long-term commitments and may allow 

for “once-off payments” (e.g., through easements).  

 Farley and Costanza (2010 p. 2060) call this view the “environmental 

economics approach” and argue that the underlying conceptual basis of this definition 

of PES is the application of market principles to ecosystem services by treating these 

services like any other market transaction. Some scholars note the influence of 

“Coasean” logic behind Wunder’s definition of PES (Engel et al., 2008; Farley and 

Costanza, 2010; Gomez-Baggethun et al., 2010; Muradian et al., 2010). As one article 

stated, PES programs “attempt to put into practice the Coase Theorem” (Engel et al., 

2008 p. 665). According to the Coase Theorem, assuming that transaction costs are 

low and property rights are well defined, externalities can be best overcome by 

having the generator and the recipient of the externality voluntarily negotiate a 

solution (Coase, 1960).  

 Under the Coasean view of PES, the benefits of ecosystem services are largely 

external to the market economy and suppliers have little incentive for their continued 

provision. The best way to overcome this externality problem is have those who 

benefit from the ecosystem services negotiate with and directly compensate suppliers. 

Proponents of this approach argue that the provision of ecosystem services is likely to 

be efficient since those who benefit have incentive to pay providers for their 

continued provision and if supply stops, payment will also stop. McAfee and Shapiro 

(2010 p. 582) termed this conceptualization “conservation-efficiency PES” and noted 

that advocates of this perspective, such as environmental economists and international 

development agencies, argue that the primary objective is efficient ecosystem service 

provision and other social objectives like poverty reduction should be considered only 

as indirect benefits. 
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Social-Institutional Perspective on PES 

 Several scholars object to Wunder’s five-part PES definition and argue that it is 

idealized and rarely met in practice (Farley and Costanza, 2010; Muradian et al., 

2010). Wunder (2005 p. 4) himself noted, “there are probably few ‘true PES’ 

conforming to the theoretical concept developed in the literature and described in the 

simple definition above”. While some scholars challenge the specific criteria 

provided by Wunder, others question the underlying Coasean logic behind its 

conceptual framing (e.g., McAfee and Shapiro, 2010; Muradan et al., 2010). As 

Farley and Costanza (2010 p. 2063) pointed out, the assumption of no transaction 

costs is rarely if ever met in practice and Coase himself argued that zero transaction 

costs only exist in a theoretical world. Others have recognized the important role that 

governmental and nongovernmental organizations play in many PES initiatives, such 

as serving as intermediaries between buyers and providers (e.g. Vatn, 2010; Huber-

Stearns et al., 2013). In some cases, buyer participation may not be voluntary as 

revenues may be generated from taxes or mandatory surcharges on bills (Vatn, 2010).  

 In response to Wunder’s definition and the Coasean framing of PES, Muradian 

et al. (2010 p. 1205) provided an alternative definition of PES “as a transfer of 

resources between social actors, which aims to create incentives to align individual 

and/or collective land use decisions with the social interest in the management of 

natural resources”. This broader definition captures the wide range of existing 

initiatives by including those that fail to meet one or more of Wunder’s conditions. In 

this definition, Muradian et al. (2010) recognized that payments (or transfers of 

resources) occur in social settings in which there are differences in values and 

perceptions and acknowledged the institutional and political economy issues inherent 

in PES. This perspective emphasizes the importance of social performance measures 

and argues that PES initiatives should also consider the “implications of information 

costs, uncertainties in service provision, inequities in access to resources, the high 

leverage of intermediaries and the broader institutional and cultural settings where 

PES thrive” (Muradian et al., 2010 p. 1207). McAfee and Shapiro (2010 p. 583) 

termed this perspective “Pro-market, pro-poor PES” while Farley and Costanza (2010 

p. 2060) called it the “ecological economics approach” to PES.  
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The Biophysical Perspective on PES 

Another perspective on PES focuses on the biophysical nature of different 

ecosystem services and recognizes their distinct characteristics need to be taken into 

account if PES schemes are to be successful (Farley and Costanza, 2010; Kemkes et 

al., 2010; Kinzig et al., 2011). According to Farley and Costanza (2010 p. 2064), 

“[a]s economic institutions can be changed while in most cases the physical 

characteristics of ecosystem services cannot, we must adapt the former to the latter, 

and not vice versa”. Thus, this perspective on PES places emphasis on the biophysical 

properties of the specific ecosystem services in question as the driving factor in PES 

design.  

 Kemkes et al. (2010) demonstrated how the physical nature of different 

ecosystem services determines their economic characteristics, such as rivalry, 

whether the use of a good or service impacts the quality or quantity available to 

others; and excludability, whether technology and institutions exist to prevent the use 

of a good or service by others. The characteristics of rivalry and excludability in turn 

determine the type of good (e.g., public good, common pool resource, market good, 

etc) provided by the ecosystem service. Kemkes et al. (2010) also acknowledged the 

importance of the spatial scales at which ecosystem services operate and benefits are 

distributed. The type of good and relevant spatial scales embodied by a particular 

ecosystem service should then be used as a guide in determining the appropriate 

policy mechanism employed for its protection. For example, climate regulation is a 

pure public good in that it is both non-rival (i.e., one enjoying the benefits of a stable 

climate does not impact another’s enjoyment of the same stability) and non-

excludable (one cannot prevent another from receiving the benefit of a stable 

climate). The benefits of climate regulation also occur at the global scale. The 

combination of these factors suggest that the ideal PES design is one that provides 

one-time payments from a global institution (e.g., the Global Environmental Facility), 

acting as a monopsony, to landowners for actions that sequester carbon or reduce 

emissions (Kemkes et al., 2010). Different combinations of good types and scales of 

service provision correspond with other optimal policy mechanisms.  
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 Kinzig et al. (2011) also acknowledged the importance of the biophysical 

characteristics of ecosystem services in designing effective policy mechanisms for 

their protection. In particular, they highlighted different aspects of scale influencing 

policy effectiveness, including the scale at which particular services can be verified 

(e.g., local, national, or international levels), the location of providers and 

beneficiaries relative to each (co-located or not co-located), the temporal scales at 

which benefits accrue (now or in the future), and the governance levels that best 

correspond to service provision (local, national, international, or global). Based on 

their assessment, Kinzig et al. (2011) argued that direct payments (i.e., PES) are 

optimal for the physical characteristics inherent in climate sequestration, freshwater 

provision, habitat provision, and water-quality regulation but are not well suited for 

air-quality regulation, disease control, or the management of marine capture fisheries.  

Insights from ecology are also showing how many ecosystem services are linked and 

there are often complicated feedbacks or tradeoffs among different services (Kremen, 

2005; Kremen and Ostfeld, 2005; Bennett et al., 2009). Recognizing these insights, 

Kinzig et al. (2011, 604) highlighted that many PES schemes fail to account for the 

interdependence between services and that “where [ecosystem services] are jointly 

produced, paying for one service can be as damaging as paying for none”. By 

focusing on single ecosystem services and not taking into account the complex and 

interdependent characteristics of ecosystems, PES initiatives may be overly myopic 

and overlook impacts to linked ecosystem services.  

 

Critical Perspectives on PES 

 A large and relatively diverse contingent of scholars also questions the basic 

premise of PES and remains skeptical or strongly critical of PES efforts (e.g., 

Robertson, 2006b; Robertson, 2007; Redford and Adams, 2009; Kosoy and Corbera, 

2010; McAfee and Shapiro, 2010; Vatn, 2010; Van Hecken and Bastiaensen, 2010; 

Doyle and BenDor, 2011). Informed largely by political ecology or political economy 

approaches, several scholars argue that PES represents an inappropriate 

commodification of nature and may even exacerbate wealth inequalities (Kosoy and 

Corbera, 2010; McAfee and Shapiro, 2010). In an examination of Mexico’s PES 
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programs, McAfee and Shapiro (2010) demonstrated how local movements have 

emerged to contest these programs and the neoliberal logic that supports nature 

commodification. Activists within these movements argue that markets cannot price 

the value of ecosystems. Instead, these actors see the value of nature deriving from 

“their contributions to peasant livelihoods, biodiversity, and social benefits that 

cannot be quantified or sold”  (McAfee and Shapiro, 2010 p. 579).  

 Others questioned the functionality of PES efforts and argued they do not 

achieve expected results (Robertson, 2006a; Doyle and BenDor, 2011; Lave 2012). 

For example, Doyle and BenDor (2011 p. 180) examined markets in the US for 

mitigating stream and wetland impacts through restoration projects.  In their analysis, 

they concluded that “there have been very few studies that have documented actual 

ecological success of stream restoration projects, and the value and efficacy of 

wetland restoration continues to be questionable”. Similarly, in an investigation of the 

wetland mitigation market of Chicago, Illinois, Robertson (2006a) found that many of 

the wetland restoration projects failed to replace the ecological function of wetlands 

they sought to mitigate. Thus, the promise of the market to deliver improved 

ecological conditions did not materialize.  

 In examining institutional factors, Vatn (2010) questioned whether PES may 

actually work against ecological objectives by changing societal values towards 

nature. In particular, he asked whether paying landowners for ecologically beneficial 

stewardship practices may alter norms and expectations by “crowding out 

environmental virtues” (Vatn, 2010 p. 1245). The potential impact of payments on 

this social dynamic could result in worse ecological outcomes than if no payments 

were made in the first place since landowners would begin to expect or demand 

compensation for practices that were previously viewed as a normative social 

obligation.    

 Other scholars analyzing PES noted the inherent challenges in dealing with the 

complexity of ecosystems while simultaneously attempting to simplify them in order 

to create standardized accounting units or commodities that allow for exchange 

within economic systems (Robertson, 2006b; Norgaard, 2010; Kosoy and Corbera, 

2010; Doyle and BenDor, 2011; Robertson et al., 2014). In the context of wetland 
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mitigation markets, Robertson (2006b) described this paradox by demonstrating the 

complexity in discerning distinct wetland plant species when taxonomic debates still 

remained among botanists. Far from an obscure academic debate, the presence of a 

particular species could justify the certification of wetland credits worth thousands of 

dollars per acre. Robertson’s analysis demonstrated the weak scientific basis 

underlying some market approaches to the environment. Similarly, Doyle and 

BenDor (2011) argued that the science in ecosystem services markets are plagued 

with uncertainty yet require precise and accurate measurement in order to establish 

transferable property rights. The result in wetland, stream, and species habitat 

markets, according to Doyle and BenDor (2011), is that the focus is largely placed on 

size measurements (e.g., area for wetlands and species habitat and length for streams), 

as opposed to ecological function, since size metrics are much more easily quantified 

and verified while assessing ecological function is exceedingly complex. This 

paradox of needing to simplify inherently complex ecosystems in order to allow PES 

schemes or ecosystem markets to function remains a critical challenge and raises 

questions about the validity of these approaches.  

 

The Need for an Integrative Conceptual Framework of PES 

Given the different views on PES, it is difficult to assimilate the various 

insights each perspective presents and to provide a coherent understanding of the 

potential and limitation of PES in its numerous forms. This raises questions regarding 

the specific conditions under which the different PES perspectives are most 

insightful. For instance, under what conditions is a Coasean perspective valid or 

appropriate? Or, in which settings is PES likely to lead to inappropriate 

commodification of nature and exacerbate wealth inequalities and differentially 

impact the most marginalized in society? We suggest that each perspective provides 

valuable insights into PES, but their contributions need to be better contextualized by 

the specific conditions under which these insights emerge. Therefore, we see the need 

for a more full, integrative conceptualization of PES. To this end, we propose a 

social-ecological system (SES) conceptual framework of PES for understanding PES 
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within specific contexts. In this section we introduce the SES framework and then 

describe how it can be used to understand and analyze PES.   

 

Introducing the Social-Ecological System (SES) Framework 

In introducing the SES framework, Ostrom and her colleagues noted the 

propensity of scholars and policy makers to promote overly simplistic solutions for 

ecological problems without taking into account the social and biophysical contexts 

in which these solutions are applied (Ostrom et al., 2007; Ostrom, 2007; Basurto and 

Ostrom, 2009; Ostrom and Cox, 2010). This situation has occurred with property 

rights reform by assuming that particular property rights arrangements (e.g., 

privatization) result in more sustainable outcomes. Basurto and Ostrom (2009) also 

pointed out the policy trap of arguing that each context is sufficiently unique as to 

prevent comparative analyses and theory development across cases. In seeking a 

middle ground, Ostrom proposed a general framework for the analysis of complex 

SES that recognizes the important influences of contextual variables and the need to 

develop broadly applicable theories from diverse cases (Ostrom, 2007; Ostrom, 

2009). This nested, multi-tiered framework seeks to promote more robust and 

comparable analyses by providing a diagnostic approach to understanding the causes 

of environmental problems and identifying potential responses. The framework builds 

off the foundation provided by the Institutional Analysis and Development (IAD) 

framework but provides more thorough consideration of the relevant biophysical 

variables associated with environmental issues since these issues call for an 

interdisciplinary approach that provides equal consideration of both social and 

ecological conditions (Ostrom, 2011).   

The SES framework identifies five first-tier components or variables within a 

SES. These first-tier components include the resource system (RS), resource units 

(RU), governance systems (GS), actors11 (A), and the focal action situations where 

interactions (I) among the first-tier components take place to produce outcomes (O). 

The first-tier components also interact with their broader social, economic, and 
                                                             
11	  The original version of the SES framework used the term “users” instead of 
“actors”. Ostrom and colleagues later revised the framework by incorporating the 
more inclusive term “actors” (McGinnis and Ostrom, 2014).	  
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political settings (S) and with other related ecosystems (ECO) (Figure 1). Each of the 

first-tier components in the framework can also be broken down into second-tier 

variables (and lower-tier variables if relevant) that compose the first tiers. Figure 2 

presents a list of second-tier variables shown to be important in the analysis of many 

SESs. In the SES framework, the term “tier”12 implies different conceptual levels 

with lower tiers comprising subdivisions of the next higher tier (Ostrom 2007; 

McGinnis and Ostrom 2014). For example, governance systems (GS), a first-tier 

component, can be unpacked into second-tier variables such as government 

organizations (GS1), nongovernment organizations (GS2), and network structure 

(GS3), among several others. If relevant to an analysis, each of these second-tier 

variables can then be further unpacked into third-tier variables (and so-on). 

Although the SES framework appears to be a snapshot in time, it is not 

intended to be static. According to McGinnis and Ostrom (2014 p. 4), all the variables 

within the subsystems are potentially both inputs and outputs from one or more action 

situations and the action situations take the values of these inputs “at time t and 

generate changed values of at least some of those factors at time t + 1”. Thus, the SES 

framework provides for a dynamic, multi-level approach to analyzing environmental 

problems and, as insights accumulate, assessing the appropriateness of various policy 

solutions in different contexts. This analytical approach allows for consideration of 

much a broader scope of factors influencing a SES than typically considered by 

traditional, disciplinary specific analyses, such as those that emphasize either 

biophysical or socio-economic systems. It also provides a common language and 

approach for researchers to share results and make cross comparisons of different 

SESs, which will increase the accumulation of knowledge and accelerate our 

understanding of complex SESs (Ostrom, 2009).  

Much of the research influencing the development of the SES framework and 

its early applications focus on the sustainability of common property regimes (e.g., 

Ostrom, 1990; Agrawal, 2001; Ostrom, 2007). For example, Ostrom (2007) used it to 

illustrate the flawed metaphor represented by Hardin’s “Tragedy of the Commons” 

                                                             
12 Ostrom (2009) used the term “level” instead of tier but we consider these terms 
synonymous in the SES framework.	  
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and to demonstrate that Hardin’s “commons” were really a situation of open access13 

(Hardin, 1968). In Hardin’s situation, he described a pasture open to everyone and 

reasoned that each herder has incentive to add additional animals to the pasture since 

he/she individually enjoy the benefits of increasing the size of his/her herd. The costs 

associated with degradation of the pasture from overgrazing, however, are shared 

collectively among the herders. The result of Hardin’s situation is the collective 

overgrazing of the pasture that causes the pasture’s productivity to collapse and ruins 

the resource for all herders. A generation of scholars and policy makers have used 

Hardin’s metaphor to argue that common property leads to the unsustainable use of 

natural resources and that the logical policy solution is therefore the privatization of 

commonly held property.  

Ostrom (2007) used the SES framework to illustrate the limited perspective of 

Hardin’s analysis and that his metaphor of the commons has led to the overly 

simplistic policy solution of the privatization of property rights. Ostrom showed that 

in Hardin’s situation we can think of the resource system as a pasture (RS1 in Figure 

2) and the grazing animals as the resource units (RU), which have economic value 

when sold (RU4). Since the pasture is open to anyone, the number of herders is 

assumed to be large (A1) given the size of the pasture (RS3). Since there is incentive 

for each herder to increase their number of grazing animals this leads to an interaction 

(I) between herders (A) and the resource system (RS) that can be characterized as a 

high harvesting level (I2). This ultimately leads to the outcome of overharvesting 

(O2) and reduces the long-term productivity of the pasture (RS5). By applying this 

framework, we can see that Hardin made a key assumption in his commons by 

assuming that there is not a governance system to administer the use of the pasture 

(GS). Even if we accept that no governance system exists in Hardin’s example, he 

also ignored the potential influence of norms and social capital (A6) among the 

herders that may influence stocking levels on pastures. As Ostrom (2007 p. 15183) 

noted, “Hardin’s view was based on an extremely sparse view of the commons.” A 

sizable body of literature now exists to show that changing some of Hardin’s basic 
                                                             
13	  Bromley (1998) provides an extensive discussion of different property regimes and 
demonstrates that common property and private property are not mutually exclusive 
and that many erroneously conflate common property with situations of open access.	  
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underlying assumptions (e.g., a functioning governance system, social norms to 

control stocking levels, etc) can result in greatly divergent outcomes, including the 

sustainable use of common property assets (e.g., Ostrom, 1990; Agrawal, 2001; Dietz 

et al., 2003).  

Although significant work remains to fully develop the SES framework, early 

applications show its utility in comparing resource management challenges in diverse 

contexts. For example, Meinzen-Dick (2007) used the SES framework to examine 

different approaches for managing water resources that have been promoted broadly 

around the world. In particular, state controlled, user controlled, and market 

arrangements have been variously promoted as solutions to water management 

problems by using cases where these institutional arrangements have been successful 

to justify their application in new situations. This analysis demonstrated that “each of 

these approaches has failed to live up to expectations, largely because the variability 

of local situations and the difficulty of transplanting institutions from one context to 

another were not taken into account” (Meinzen-Dick, 2007 p. 15200). Meinzen-Dick 

used the SES framework to identify situations in which these different institutional 

approaches were appropriate and the variables necessary for their adoption were 

present. For instance, she argued that water markets required property rights to 

infrastructure (a third level variable under GS4 in Figure 2) to be in place to allow 

transfers from one user to another as well as a strong government regulator (a third 

level variable under GS1) to oversee the water market. Similarly, state controlled 

systems required strong implementing agencies (another third tier variable under 

GS1) to function well, while large user controlled systems with access to 

communication technology (A6) such as cell phones required only minimal 

interactions with government agencies (e.g., for the issuing of water licenses or 

permits) and were largely self-regulating. In another application, Basurto et al. (2013) 

adapted the SES framework to create a classification system for small-scale benthic 

fisheries. To achieve this, the authors reviewed the literature from diverse disciplines 

to identify key SES variables potentially relevant to the analysis of small-scale 

benthic fisheries. 
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As these examples illustrate, organizing an analysis with the SES framework helps to 

explicitly identify assumptions being made about the variables operating in a specific 

SES as well as those that may be overlooked but have been shown to be important in 

other contexts. This analytical framing helps to organize insights from a variety of 

different disciplines in order to provide the multidisciplinary perspectives required to 

solve the complex problems facing society and move beyond the overly simple policy 

solutions that often typify approaches to environmental sustainability. We argue that a 

SES conceptual framing could benefit the debate and discussion on PES. 

 

Figure 4.1.  The first-tier components of the SES framework (Source: McGinnis and 
Ostrom 2014) 
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Figure 4.2. Second-tier variables in the SES framework (Adapted from Ostrom 2007, 
15183). 

 

A Social-Ecological System Conceptual Framework of PES 

We see the utility of a SES perspective on PES in characterizing how PES 

initiatives fit within the context of a specific SES. In particular, we interpret PES as 

an interaction among actors embedded within a defined social-ecological system in 

which buyers invest in resource units with the intent of enhancing or maintaining the 

delivery of beneficial ecosystem services from the resource system. This interaction 
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takes place within a specific governance system that enforces and monitors 

agreements among actors. Given the diversity of SESs, the specific arrangement of 

contextual variables influences the implementation of PES as well as its 

appropriateness as a policy mechanism for environmental conservation and/or 

economic development in a given context. This interpretation of PES departs from 

previous definitions in that it explicitly recognizes the broader contexts and the 

diversity of variables that influence PES implementation.  

 The SES framework provides a means to organize arguments and analyses from 

the distinct perspectives on PES by using similar terminology and considering 

common variables. It also highlights certain variables emphasized by the different 

perspectives that may be essential for understanding PES outcomes in specific 

contexts. Structuring analyses in this manner will help clarify the debate by defining 

the specific assumptions about the relevant factors influencing PES and identifying 

the factors not incorporated by these perspectives. This approach will also facilitate 

comparisons across cases by recognizing the similarities and differences of the 

relevant variables operating in each. 

  As a starting point in applying the SES framework to PES, buyers and 

providers (or sellers) can be considered two distinct actor groups (A) that engage in 

an investment activity (I5). The investment activity (i.e., the conservation program) is 

assumed to influence the harvesting levels (I1) or management practices of the 

provider so that there is an increase in or maintenance of the resource units (RU5) 

that provide the ecosystem service (RU5), which suggests that there needs to be 

predictability of system dynamics (RS7) that links the changes in the harvesting 

levels or management practices to increased provision of the service. PES initiatives 

are also set within governance systems (GS) that establish rules for transactions 

including monitoring and enforcement of agreements. Finally, the investment activity 

is expected to result in social and/or ecological outcomes (O). Using this basic 

characterization of PES as an entry point, we outline the other variables incorporated 

by the different perspectives on PES using the SES framework to structure our 

analysis (variables relevant to PES are shown in Figure 3).  

 Following the conditions of the Coase Theorem, the Coasean perspective on 
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PES makes several additional assumptions about the nature of the investment activity. 

This view assumes that it is both voluntary (I5a) and that there are no or low 

transaction costs (I5b). Although the incentive for the providers is often assumed to 

be a cash payment, the incentive may take different forms (I5c) including in-kind 

compensation (Asquith et al., 2008; Sommerville et al., 2009). Wunder’s (2005) 

definition also requires that the ecosystem service is well defined which implies that 

the service is derived from a resource system in which there is a clear sector (RS1) 

and clarity in the system boundaries (RS2). The requirement of conditionality implies 

that there is a system in place for monitoring and sanctioning (GS8) if the payment 

does not result in changes in the harvesting levels of the provider or in increased 

provision of the service. Program rules for monitoring lead to monitoring activities 

(I9) and include monitoring for contract compliance (I9a) and ecological indicators 

(I9b) (Engel et al., 2008; Pattanayak et al., 2010). Finally, the overall outcome of the 

investment activity is expected to result in improved ecological conditions (O2).   

 Contrasting the assumptions of the Coasean perspective, the social-institutional 

perspective challenges assumptions about the investment activity including its 

voluntary nature (15a) and no transaction costs (I5b). Sources of transaction costs 

include asymmetrical information (or lack of information sharing)(I2), mobile 

resources (RU1), and numerous actors (A1)(Libecap, 2007).   Additionally, 

transactions typically require involvement from governmental (G1) and 

nongovernmental organizations (G2) that serve as intermediaries and monitors. The 

social-institutional perspective also stresses the social settings in which PES takes 

place and acknowledges the role different values (A6), perceptions (A7), access to 

information (I2), inequities in access to resources (A2a) and broader institutions 

(GS4, GS5, GS6, GS7, and GS8) play in shaping PES in practice. This perspective 

also emphasizes the importance of social performance (O1) measures above or in 

addition to ecological outcomes (O2) and adds that indicators of social well-being 

also need to be monitored (I9c)(Tallis et al., 2008; Bremer et al., 2014; Hayes et al., 

2014).  

The biophysical perspective emphasizes the physical attributes of the 

ecosystem services in question. This view highlights the importance of the spatial 
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characteristics of different ecosystem service provision (RU7) and how these 

characteristics influence benefit distribution (RU4b), monitoring and verification 

procedures (I9b), and appropriate governance levels (GS7a)(Kemkes et al., 2010; 

Kinzig et al., 2011). Kinzig et al. (2011) also recognized that the location of providers 

and beneficiaries relative to each other (A4a) and the time lags in benefit accrual 

(RU4a) have implications for the design of policy mechanisms for the protection of 

ecosystem services. Ecologists have also demonstrated the often complex linkages 

and tradeoffs among different ecosystems services (RU3a)(Kremen, 2005; Kremen 

and Ostfeld, 2005; Bennett et al., 2009). The biophysical perspective has also largely 

focused on the importance of the variables identified above on overall ecological 

outcomes (O2) of different policy and management approaches.  

Scholars coming from the critical perspective have criticized PES for unjust 

social outcomes (O1) caused by the inappropriate commodification of nature 

(RU4c)(Kosoy and Corbera, 2010; McAfee and Shapiro, 2010). Other researchers 

argue that PES has not demonstrated the promised ecological benefits (O2)(Doyle 

and BenDor, 2011; Robertson, 2006a) and Vatn (2010) contends that PES may even 

lead to worse ecological conditions by altering social norms and values towards 

nature (A6a). Other critical scholars point out the difficulty of simplifying complex 

and often poorly understood ecological systems (A7) into discrete and standardized 

accounting units (RU) that can be easily exchanged among providers and buyers 

(Robertson, 2006b; Kosoy and Corbera, 2010; Norgaard, 2010; Doyle and BenDor, 

2011). 

The application of the SES framework demonstrates that each perspective on 

PES emphasizes a few key variables while giving less or no weight to many others. 

For example, none of the perspectives emphasize second-tier variables within the 

broader social, economic, and political settings (S) such as economic development 

(S1), demographic trends (S2), or political stability (S3). The Coasean approach 

stresses variables like rules for monitoring (GS8) and transaction costs (I5b) and does 

not focus on specific attributes of the actors (A) involved in PES activities. The 

emphasis is also placed on ecological outcomes (O2) and rather than social ones (O1). 

The social-institutional and critical perspectives on PES pay particular attention to 
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numerous variables related to the governance system (GS) and actors (A) and 

emphasize social outcomes (O1). The biophysical perspective identifies numerous 

variables related to the resource system (RS) and resource units (RU) that are not a 

focus of other perspectives. Since each perspective on PES recognizes how different 

variables influence social and ecological outcomes in different contexts, we see the 

need for a conceptual framework that integrates all of these different insights. 

 

Figure 4.3. Second and third-tier SES variables relevant to PES. Variables modified 
from Ostrom (2009) are italicized and SES variables not identified as relevant to PES 
are not included. 
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As a first effort in the identification of a taxonomy of key variables and 

development of an integrative, social-ecological systems conceptual framework of 

PES, we combine all the SES variables recognized by one or more of the four distinct 

perspectives on PES in Figure 3. This integrative, SES framework of PES can be used 

to organize analyses and the relevance of each variable should be considered in the 

context of a focal SES. By using a consistent framework for interdisciplinary 

dialogue, analyses will be able to build off each other and insights will be more easily 

communicated across disciplines. As research progresses and data cumulates, we may 

be able to more definitively assess the specific conditions under which PES is likely 

to result in particular social and ecological outcomes. To better illustrate the use of 

the SES conceptual framework, we apply it in a brief analysis of the Tualatin River 

Program, a PES program in northwestern Oregon, USA.  

 

Illustrating the Application of the SES Conceptual Framework to the Tualatin 

River Program 

Background 

The Tualatin River Program is a PES example in northwestern Oregon that 

emerged in response to new regulatory standards for thermal pollution in the Tualatin 

River under the US Clean Water Act (CWA). These new standards were created 

because the temperature of the Tualatin River and its major tributaries exceeded state 

requirements and were listed as “impaired” under section 303(d) of the CWA. This 

listing triggered the establishment of a Total Maximum Daily Load (TMDL), which 

created more stringent regulations on point sources of pollution, including from two 

wastewater treatment facilities operated by Clean Water Services (CWS), a public 

utility based in Hillsboro, Oregon. 

Elevated stream temperature is a major ecological concern for native aquatic 

organisms in the Pacific Northwest and is a limiting factor for habitat in many areas. 

Historically, riparian forests shaded rivers and streams in the region and served to 

regulate stream temperatures by blocking solar radiation. A large percentage of 

riparian forests has been lost in the region as these areas were converted to 
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agricultural production in the last 150 years and urban areas over the last several 

decades. Because of this, the temperature of many streams in the region is too hot to 

support viable populations of some salmonid species, including several listed as 

threatened or endangered under the US Endangered Species Act. This situation led to 

the establishment of the TMDL and more stringent regulations on thermal pollution 

from point sources in the Tualatin River Watershed.  

Facing the challenge of meeting regulatory compliance, the CWS leadership 

examined its options, which included building cooling towers or other engineered 

solutions to mitigate the temperature of their effluent at an estimated cost of between 

$60 million to $150 million (Cochran and Logue, 2011). Recognizing that the loss of 

shade provided by riparian forests was a major source of the stream temperature 

problem, CWS explored the possibility of developing a water quality-trading program 

in which CWS would pay for riparian restoration on private lands along the Tualatin 

River and its tributaries. In concept, the newly planted vegetation would eventually 

shade the river and offset the thermal load of the discharged effluent. Using a tool 

called “Shade-a-Lator”, the number of kilocalores per day that will eventually be 

blocked by the restored areas is modeled and used to generate credits that CWS can 

use towards meeting its regulatory obligations. With political support from state 

officials and regulatory flexibility from the Oregon Department of Environmental 

Quality (DEQ), which implements the CWA in Oregon, CWS ultimately invested 

$4.3 million in the PES program. The program is now serving as a model and being 

replicated by other wastewater utilities in the state.  
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Figure 4.4. The SES conceptual framework of PES applied to the Tualatin	  River	  
Program.	   

 

Applying the SES Framework 

 Applying the SES framework to the Tualatin River Program helps identify the 

relevant variables and recognize the various assumptions being made about the 

connections between the subsystems or first-tier components (Figure 4). Notably in 

this SES, there are multiple relevant resource systems, resource units, and actors. The 

two relevant resource systems are the stream system (1RS) and the riparian areas 

(2RS). In the case of the stream system, the associated resource unit is kilocalories 

per day (1RU). The resource units for the riparian areas are acres restored (2RU). 
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Within the actor subsystems, the public utility, Clean Water Services, is the buyer 

(1A) and the landowners in the watershed are the sellers or providers (2A) of the 

ecosystem service.  

 The second and third-tier variables help further characterize the SES and 

illustrate the different ways in which the subsystems interact. For instance, the stream 

system (1RS) exceeded a temperature threshold (1RS6) limiting survival of salmonid 

species and other aquatic organisms, which triggered DEQ (GS1) to establish a 

TMDL (GS6) as required under the CWA (GS7). The more stringent regulations 

under the TMDL led CWS (1A) to pursue other options and actively lobby DEQ (I6) 

to develop rules for water quality trading (GS6) that allowed the PES initiative to 

become established. The leadership of CWS has been described as visionary and 

innovative (1A5), which led them to think outside the box and go to great lengths to 

develop an alternative for regulatory compliance (Willamette Partnership, 2012). 

Similarly, political support from the state of Oregon allowed for the regulatory 

flexibility (GS1) necessary to pursue a PES approach.    

 Once the water quality trading rules were in place, CWS (1A) invested 

approximately $4.3 million (I5) in paying landowners in the watershed (2A) for the 

restoration of riparian buffers on their properties. This restoration work was carried 

out by the Tualatin Soil and Water Conservation District (GS2), which served as an 

intermediary facilitating the implementation of the PES effort with its experience in 

restoration work and existing relationships with landowners in the watershed (GS2a). 

The effort resulted in the planting of 515 acres (208 ha) to restore riparian forests (I1). 

Using the Shade-a-lator model (GS6a), the restored areas are expected to offset 295 

million kilocalories per day (2RU) of thermal load in the stream and generate credits 

that CWS can use to meet regulatory compliance. The shade benefits, however, rely 

on the modeled results since there is a significant lag of 20 years or more from the 

time of planting to the full realization of the ecosystem service (2RU2). The clearest 

outcome of this PES program was a cost effective way for CWS to meet its regulatory 

obligations (O1) since the utility only had to spend $4.3 million in order to avoid 

building cooling towers estimated at $60 to $150 (Cochran and Logue, 2011). 

Ecological outcomes are also expected (O2) but uncertain due to the long time lag as 
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well as the ecological complexity in understanding and ascribing observed changes to 

specific management or policy actions. Lastly, the innovative program established by 

CWS is now serving as model for similar efforts in several other locations in Oregon 

and the Pacific Northwest. The trading rules (GS6), knowledge, and experience from 

this pilot effort can be considered a positive externality (O3) that is interacting and 

influencing innovations in environmental policies in other SESs in the region.   

 The example of the Tualatin River Program demonstrates that SESs, and the 

role of PES within them, are complex. The different perspectives on PES would tend 

to emphasize different components of the SES while not fully capturing the 

complexity of other aspects of the system. For example, the Coasean perspective 

would highlight the economic efficiency of the PES initiative (i.e., paying landowners 

to plant shade trees) over the non-PES alternative (i.e., building chillers to cool 

effluent) as well as focusing on associated transaction costs. The social-institutional 

perspective would emphasize the characteristics and relationships among the water 

utility, the private landowners, the intermediaries, and government actors. This 

perspective would also highlight the variables associated with the legal structures and 

institutional rules that enable the program to emerge and function and the social 

outcomes of the program. The biophysical perspective would emphasize the scientific 

understanding of the connection between riparian shade and stream temperature and 

point out the long time lags between the planting of riparian vegetation and its full 

shade potential. Critical perspectives would likely point out that the program trades 

permits for restoration actions based on modeled outcomes rather than measurable 

increases in ecosystem service provision. Critical perspectives would also likely 

emphasize the power dynamics among the various actors and inquire whether the 

introduction of monetary incentives has changed normative views towards land 

stewardship in the Tualatin River watershed.   

 Collectively, all of these perspectives provide important insights into the 

complexity of PES in practice. But as Ostrom (2009 p. 420) observed, 

“[u]nderstanding a complex whole requires knowledge about specific variables and 

how their component parts are related. Thus, we must learn to harness complexity, 

rather than eliminate it from such systems.” The SES framework helps identify how 
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these insights fit together and can provide scholars and analysts a common starting 

point for breaking down and harnessing this complexity. This is not to say that any 

investigation of PES should thoroughly analyze all aspects of the SES. Such an 

approach is impractical and the logical entry point to an analysis depends upon the 

specific research questions of interest (Ostrom, 2007). We hope the example provided 

above helps to illustrate how the SES framework can be usefully applied to frame 

investigations of PES by characterizing the relevant variables and interactions 

between the subsystems in the associated SES.  From here, analysts can delve more 

deeply into the various subsystems of interest.  

 

Future Research Directions 

 Research on PES has skyrocketed over the past decade and continues in 

diverse locations around the globe. But as these research agendas proceed, informed 

by different conceptual framings, meaningful synthesis that builds off the insights of 

these diverse perspectives is unlikely to occur without a common framework and 

“language” to communicate results. As Ostrom (2007 p. 15186) pointed out: 

 

Without a common taxonomy of core variables, research conducted by scholars 

from multiple disciplines tend to focus on variables of major interest to their own 

disciplines without recording, measuring, controlling for, or even thinking of 

other variables that might account for the patterns of interactions and outcomes 

observed… A generally accepted multitier nested framework will help scholars 

identify at what conceptual level their research is located and how research 

undertaken at multiple conceptual levels using diverse methods, complements, 

rather than competes with, research using other methods and other levels. Without 

such a framework, further unnecessary research method ‘wars’ will continue. 

 

In this paper, we provide a first step in identifying a “taxonomy” of key 

variables relevant to analyzing and understanding PES. Although all of these 

variables will not be germane in every context, they should at least be considered in 

research design and, as insights cumulate, program design. As research proceeds, we 
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fully expect the list of key variables to grow. As the list of variables grows, we see a 

fruitful next step in the use of comparative analyses through the creation of a PES 

database based on a compilation of studies that include these variables. Such a 

database will allow scholars to develop and test theoretical assertions regarding PES. 

For instance, the database would allow scholars to examine the following Coasean 

influenced theoretical statement:   

 

Given that property rights are well defined (GS4a), there are low transaction 

costs (I5b), and there is high predictability in system dynamics (RS7), when 

buyers (1A) and providers (2A) engage in a voluntary transaction (ISa) that 

influences the management practices of the provider (I1), the provision of the 

desired ecosystem service will increase and improve overall ecological conditions 

(O2).  

 

Using the database, scholars could investigate the cases in which this assertion is 

supported and those in which it is refuted. Some cases may suggest that this is not 

true when power is asymmetrical among relevant actors (A2a). The theoretical 

assertion could then be revised by including the condition of a relative balance of 

power between buyers and providers. Such steps will enable the development of a 

strong theoretical grounding, supported by broad empirical evidence, for PES and its 

likely outcomes in specific contexts. By building this strong theoretical understanding 

of PES, we will be able to move beyond academic debates and more fully understand 

the potential and limitations of PES as a policy mechanism for solving complex 

sustainability problems in diverse SESs.  
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CHAPTER 5. CONCLUSION 

The distinctive characteristics of a landscape set the conditions for possible 
range of choice, and their evaluation is influenced by the standards of the 
concerned communities. This is much more complicated than the more 
traditional process of design of “integrated river basin development” using 
market-oriented economic criteria, and it is much more subject to evolving 
social values…. Taking the long view, the analysis must confront the whole 
range of criteria for sustainability…. I believe [these issues] will only be 
resolved as the human race comes to realistic terms with the complexity of the 
landscape of which water is a part, with understanding of the full range of 
choices open to it (White 1997). 

	  
 

Geographers have long been interested in understanding how human and 

environmental attributes of landscapes combine to create the unique characteristics of 

individual places. The social-ecological systems framework, while not originally 

developed by a geographer, is very much in line with the geographic tradition of the 

study of landscapes and may be thought of as a formalized and systematic approach 

to the analysis of landscapes. In other words, a social-ecological system is a 

landscape. In this way, this dissertation contributes to a strong tradition within 

human-environment geography in understanding how the particular characteristics of 

place set the stage for how communities interact with and manage their natural 

resources. In guiding this dissertation, I asked the following three research questions:  

 

1. How are utilities engaged with payments for watershed services in the United 
States and what are the similarities and differences among these programs? 

 

2. How do different social and ecological contexts influence the emergence of PWS 
programs? 

 

3. How does an analysis of water utility PWS in the United States inform the 
development of a generalized framework for the analysis of social-ecological 
systems and existing scholarship on collective action?    

 

Addressing these questions leads me to two broad conclusions. For the first, I 

conclude that geographic context is critical for understanding the emergence and 

implementation of PWS programs and the specific characteristics of place have 
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important implications for how PWS is applied in practice. For the second, I found 

that the SES framework provides a strong starting point for analyzing PWS programs 

but the utility of this framework is limited by its general nature and needs to be 

adapted to incorporate insights specific to PWS. Advancing this generalized 

framework faces a substantive challenge. In order to make it a strong analytical tool, 

it needs to be able to accommodate the specific attributes and conditions associated 

with the topic of interest while simultaneously maintaining its general nature. In this 

concluding chapter, I elaborate on these conclusions and offer several promising 

avenues for future research efforts.   

 

The Importance of Geographic Context in Payments for Ecosystem Services 

In addressing question 1, I found that water utilities are engaged with PWS in 

a variety of ways and there was diversity in the PWS initiatives analyzed. These 

differences were largely driven by the specific institutional and biophysical contexts 

in which these utilities operate. For example, several program types, including 

filtration avoidance and point source pollution offset programs, are entirely motivated 

by the specific regulatory environment governing their operations. Other programs, 

such as the fire risk mitigation partnership programs, are responding to specific 

biophysical conditions in their source watersheds. Recognizing these different 

contexts is crucial for understanding how these initiatives are implemented. The 

typology of water utility PWS programs that I present in Chapter 2 explicitly 

recognizes the similarities and differences in the contexts of these programs and can 

facilitate comparisons among the different types of programs.  

In addressing question 2, I concluded that there are multiple factors that 

influence the emergence and implementation of PWS programs, all of which are 

associated with the specific conditions of place. These factors included characteristics 

of the specific actors involved that provide leadership and capacity for developing 

initiatives by facilitating collaborative processes and bridging often-longstanding 

conflict between urban and rural areas. Other factors related to the physical 

characteristics of watersheds including their size, location, and ecological condition. 

Many of these factors align with and support the view of PES as form of collective 
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action. Several factors, however, are not emphasized within the collective action 

literature but were influential in the emergence of the PES programs. In particular, 

intermediary organizations played critical roles in building trust among actors and 

providing needed technical capacity. Social conflict was also a key factor in the 

emergence of several programs, yet the importance of conflict in spurring collective 

action is not widely acknowledged within the collective action literature. These 

findings suggest that collective action theory can both inform and be informed by the 

analysis of PES.   

In Chapter 4, I adapt the social-ecological systems framework in order to 

structure analyses of PES in a way that accounts for geographic context. Since no two 

landscapes are the same, it is important to characterize a system in a way that readily 

identifies its uniqueness. Yet, it is not enough to simply characterize the uniqueness 

of a SES. Instead, it is important for scholars to understand the specific conditions of 

different places so that lessons can be readily shared with similar landscapes and 

more robust theory can be developed about the relationships among different 

variables present within a system and how those variables influence outcomes for 

PES.  

These results hold important implications for how PES is implemented in 

practice. In particular, support for the view of PES as “incentives for collective 

action” suggests that conservation practitioners should expand from a focus on the 

market logic of efficiency to approaches that promote social capital and the 

collaborative capacity of community groups in the implementation of PES programs. 

Opportunities for diverse actors to interact and develop shared understandings of the 

problems facing their watersheds through collaborative processes can be invaluable 

for building support the development and implementation of PES. Additionally, there 

is rarely perfect information about the economic and environmental conditions that 

allows for the development of the most economically efficient program. Instead, 

program developers should acknowledge the limitations of the existing science and 

develop initiatives with the mindset that programs will be to be adaptively managed 

over time as new insights emerge and actors develop a better understanding of social 

and ecosystem dynamics and how the PES effort influences those dynamics.     
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Advancing a Common Framework for the Analysis of Social-Ecological Systems 

In addressing question 3, I found in Chapter 4 that the SES framework 

provides an excellent starting point for analyzing resource management issues. 

Paradoxically, the usefulness of the framework for thoroughly examining a specific 

topic such as PES, however, is limited by its intended general nature. I found that the 

framework needed to be adapted to accommodate the numerous variables specific to 

PES in order to make it a useful analytical tool. Once the framework was adapted to 

include the numerous variables highlighted by the literature on PES, it provided a 

robust tool for understanding the many variables present in a SES that influence how 

a PES program is implemented.  

Similar approaches are being taken in other resource contexts as well. For 

example, Basurto et al. (2013: 1366) adapt the SES framework to develop what they 

termed a “knowledge classificatory system” for small benthic fisheries. In building 

this classificatory system, the authors synthesized the literature on benthic fisheries 

management to refine definitions of the variables in the SES framework in order to 

make them more applicable to understanding small-scale fisheries management. The 

approach taken by Basurto et al. (2013) is similar to my adaptation of the SES 

framework for analyzing PES. In the foreseeable future, it appears that advancing the 

general SES framework will require it to be adapted to meet the needs of researchers 

studying specific resource management issues (e.g., PES, benthic fisheries, etc). As 

these adapted frameworks are further developed and refined, there will likely be 

opportunities for synthesis across resource management contexts that may provide 

insights into how to modify the general framework so that it is a more useful tool for 

analyzing natural resource management more broadly. The quest for a single general 

framework that is relevant for all resource management issues is a laudable goal, but 

it may be unattainable. In striving for a general framework, however, insights and 

knowledge will likely be shared across disciplines and resource management issues.    

 

Future Research Directions  

 In concluding this research, I see several promising directions in which to 

pursue additional research. One avenue is to test the generalizability of the findings 
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from this research regarding emergent conditions for PWS. In doing so, future 

scholarship could examine new cases to see if there are similar patterns. Expanding 

examples form beyond the United States would be particularly instructive to 

determine how important national level variables, such as federal laws, are to the 

emergence of PWS. Another promising research direction is in the application of 

Ostrom’s design principles to assess their relevance for PES (Ostrom 1992). Since 

this research supported the view of PES as a form of collective action, it is likely that 

many of the same principles apply and could be informative for the development of 

PES initiatives. Finally, the major lingering question on PES is whether it is effective 

at improving social and environmental conditions. I believe the SES framework can 

serve as an invaluable tool for addressing this question by characterizing the specific 

conditions for assessing PES. One opportunity is to develop a database on PES that 

incorporates findings on the outcomes of PES and characterizes their SES settings 

using variables from the adapted SES framework in Chapter 4. A similar concept is 

currently being developed to build more robust theory on social-ecological systems 

through the Social-Ecological Systems Meta-Analysis Database (SESMAD) housed 

at Dartmouth College14. A SESMAD type database dedicated to PES would likely 

provide insights into the influence of specific variables or combinations of variables 

likely to influence social and ecological outcomes of PES.   
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