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ABSTRACT
An abstract of the dissertation of John Robert Cochran for the Doctor of Philosophy in
Urban Studies presented April 25, 2008.

Title: Giving Process Its Due:
Can Collaboration Help Environmental Markets Succeed?

Emerging environmental markets assign economic value to ecosystem services
and exchange them in market-like transactions. These markets are characterized by
diverse stakeholder interests interacting with minimally defined transaction steps and
high uncertainty. In this context, process plays an important role in shaping the
institutions that make markets work or fail. If process matters, then market organizers
need to intentionally craft processes just as they intentionally design institutions.
This project explores a subset of four relatively established water quality
trading programs that involved diverse stakeholders, and used differing forms of
collaboration to design institutions. This research tests whether sometimes subtle
changes in process significantly change the patterns of relationships and political
consensus within environmental markets. Findings suggest trust and interdependent
relationships play a crucial role by facilitating the flow of information, accessing new
resources, and helping stakeholders deal with complexity. A process using consensusbased decision-making, providing opportunities to participate, and viewed as
representative can generate rapid improvements in trust and relationships, independent
of the capacities that exist before collaboration.

These changes can sustain gains in political consensus generated through
collaboration, but sustaining consensus may require periodic collaborative infusions.
Trading also changed the patterns of influence. Third parties, such as special districts,
trade associations, and non-profits, have become central actors, and government
agencies mediate less between stakeholders as those parties form direct relationships.
The relational changes created as markets emerge may be the bridge between
collaboration in multi-party disputes and the more institutionalized forms of network
governance needed for lasting consensus. Focusing on relational changes during
institutional design brings up process characteristics that may be different than other
collaborative contexts. Hierarchy and power imbalances do not need to be eliminated.
In fact, the most successful markets retained core groups of influential individuals.
This research found that the inclusiveness of the process and the diversity of the core
group matters. Carefully crafted collaboration during institutional design can support
markets that work. This includes mapping stakeholder relationships before discussions
begin, creating multiple pathways for participation while sustaining a small core of
representative stakeholders, and investing in transforming relationships as a precursor
to transforming institutions.
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Chapter I. Introduction

Advocates of market-based approaches to environmental policies have
espoused the economic and environmental benefits of tradable emissions permits,
credits, taxes, and other tools for more than 30 years (Montgomery, 1972; Baumol and
Oates, 1988; Malueg, 1990; Freeman and Kolstad, 2006). The economic theory and
some of the ecological science was in place 30 years ago to make environmental
markets work, but it was not until the late 1990s that a rapid growth in application
occurred. The 1990 Clean Air Act amendments created a market for trading sulfur
dioxide emission allowances (The Acid Rain Program). This market exceeded its
goals of reducing emissions 50% below 1980 levels, and did so 30-50% more cheaply
than other regulatory approaches considered by Congress (Stavins, 2005). Despite the
fanfare surrounding market-based approaches following the success of the sulfur
dioxide market, other environmental markets continue to face hurdles. Of the 236
permitted sources covered in 2006 by 48 water quality trading programs in the United
States, only 121 had traded at least once (Guiling, Selman, and Branosky, 2007).
There is no one-size-fits-all for market designs. In conventional markets,
marketable goods are often well defined, steps for making a transaction are clear, and
information is available to guide decisions. Even in markets operating for decades,
these conditions are not always met. Minor flaws in market designs can create major
challenges to market success (Kittsteiner and Ockenfels, 2006). Environmental

1

markets are characterized by a mix of stakeholder1 interests coming together with
minimally defined transaction steps and high levels of uncertainty. All environmental
markets exist within a regulatory structure that defines who can participate, the nature
of goods that can be traded, and who is responsible for meeting environmental goals.
That regulatory structure may be one stemming from legal authority and managed by a
government entity (e.g. wetland mitigation banking), or it could be a voluntary market
stemming from normative authority managed by a collection of stakeholders (e.g.
voluntary carbon offsets). This research focuses on markets nested within federal
regulations that set environmental goals and targets. It is not the markets that create
these goals. They are defined by regulations.
In these situations, market designers may be missing an important set of factors
when focused on designing markets. Relationships of people to process, people to
institutions, and most importantly people to other people are behind many of the
challenges faced by emerging environmental markets like water quality trading
(Breetz et al., 2004). In this context, process may play an important role in shaping the
institutions that make markets work or fail. If process matters, then environmental
market organizers need to intentionally craft processes just as they intentionally design
institutions.
This project looks into a subset of process-rich environmental markets, those
water quality trading programs developing trading designs collaboratively. This

1

Gray (1989) defines stakeholders as those with both the right and capacity to participate. This paper
uses the term "stakeholders" rather than "actors" because it is a more accessible term for environmental
market practitioners.

2

research tests whether sometimes subtle changes in process significantly change the
patterns of relationships and political consensus within environmental markets.
Aiming market designs directly at increased efficiency may miss the important
intermediate roles process and relational change play in achieving desired outcomes.
These mediating steps may be the key to effective markets as they anticipate, respond
to, and evolve in the face of uncertainty, political complexity, and change.

1.1 Defining environmental markets

Environmental markets aim to leverage market forces to achieve similar or
greater environmental benefits at lower economic costs than command-and-control
regulations2. Command-and-control regulations involve a state or federal agency
setting environmental goals, defining the methods for achieving those goals, and
enforcing compliance with those methods. The structure is generally hierarchical, with
government agencies at the peak of interactions with little interaction among other
parties in the regulatory arena. The excitement surrounding market initiatives comes
amid large uncertainties, valid critiques, and cautious movement forward.
These policy tools have been called tradable emissions permits, offsets,
mitigation, market-based conservation tools, and a host of various names. This paper
gathers these tools under the heading of environmental markets. All environmental

2

The "Command-and-control" term was coined by market advocates to describe the traditional
environmental policy process (Kolstad and Freeman, 2006). The term oversimplifies traditional
processes which are almost always connected to ongoing negotiation.

3

markets are hybrids. They are not independent of current environmental regulations,
nor disconnected from the myriad of tools used to protect the environment.
Environmental markets trade in ecosystem services, the services such as clean
drinking water, food production, natural disaster regulation, spiritual fulfillment, or
nutrient cycling that ecosystems provide to people (Millennium Ecosystem
Assessment, 2003). These services have value. The difference between environmental
markets and other policy tools is that environmental markets are intended to bring out
the economic or exchange value of clean water or habitat and encourage more
environmentally friendly behavior through market signals rather than through explicit
directives regarding pollution control levels or technology. Although "market"
language is used throughout this paper, environmental markets are quite different from
traditionally conceived free markets.
Barrons Dictionary of Finance and Investment Terms (1995) defines free
market as a, "market in which price is determined by the free, unregulated interchange
of supply and demand...". This definition describes an ideal type free market, where
individuals act independently to maximize their preferences. Collective preferences
and goals emerge as an aggregate of individual actions. Government plays an
important role in free markets, but only in the event of market failure. Market failures
occur when one actor gains market power, there are external effects of transactions not
captured in the price of goods or services, or goods are public goods with imperfectly
defined property rights (Krugman, 2006). These three categories of market failure
include missing infrastructure to support markets. For many, these market failures are
4

the root cause of environmental problems and justification for environmental
regulation. In free markets, government steps in once a problem has occurred to
correct a failure. This includes rules limiting monopoly and market power, regulations
to internalize external costs, provision of public goods, and clarifying property rights.
In the environmental policy arena in the United States, government's role has
focused on regulations to internalize external costs and provision of public goods. For
example, the Clean Water Act requires all point sources to meet some minimum
standard of treatment technology, internalizing the cost of reducing water pollution.
The Clean Water Act also created a grant fund to help communities install these
technologies, creating a public good in the form of cleaner water.
Environmental markets also rely on high levels of government involvement,
but in different ways than the traditional split between market and political activity.
Environmental markets include a limit on resource use, which internalizes costs of
meeting environmental goals. They also need a definition of property rights.
Environmental markets define property rights for the access and use of ecosystem
services. The resource itself remains public. Government plays a lead role in both of
these actions, which taken together, facilitate a calculus. Businesses or others with
potential impacts to the environment can decide whether it makes more sense to meet
environmental goals individually, or go to the environmental market to acquire the
same or greater benefit from others providing environmental benefits. Under
command-and-control regulations, government sets the environmental goal,
determines the technology used to meet that goal, and enforces compliance with those
5

directives. In free market environmentalism, government defines property rights and
limits its involvement in other areas (Anderson and Leal, 2001).
In practice, the role of government in regulated environmental markets
expands both views. Government sets the environmental goal, defines property rights
via standards to measure environmental impacts and credits, and monitors progress
and enforces rules. The growth of and excitement surrounding environmental markets
is largely a response to a) challenges environmental regulations face in achieving new
objectives, such as elimination of non-point source pollution, and b) reductions in
public resources for conservation (Jenkins, Scherr, and Inbar, 2004). It could also be
argued that high political support for markets and an American political culture
supporting privatization generates some of the excitement around environmental
markets. The rising interest in environmental markets stems from more than 30 years
of experience with different approaches to meeting environmental goals.

1.2 Rise of Market Approaches to Policy Implementation

The institutions surrounding the first era of environmental regulations were
designed to remedy problems, not to change the patterns of behavior and investment
needed for sustainable communities (Mazmanian and Kraft, 1999). The Clean Water
Act and provisions of other major environmental laws only come into force once a

problem exists. Water must be polluted, or species must be at risk of extinction before
action occurs. The earliest environmental markets and most environmental policies

6

still focus on remedying problems. Economists hoped markets would allow the
political arena to focus on setting goals, moving the debate from which technology to
use to how much pollution society is willing to allow. The market arena would be
separate from the political arena and would allow for more cost-effective and
automatic implementation (Tietenberg, 2006). There is some evidence from the US
sulfur dioxide market (one of the earliest large-scale environmental markets) that
markets did change who influenced decisions within organizations and the role
regulatory agencies and companies played. Kruger (2005) found that in companies,
emissions trading became an important part of the business strategy rather than a
compliance afterthought. Regulators have assumed the role of guarding accountability
and maintaining administrative certainty, working more as bankers and accountants.
More recent environmental markets and environmental policies are trying to
correct instead of direct an economy based on growth in a world of scarce resources
(Vatn, 2005). The response has been to explore more collaborative, cooperative, and
voluntary approaches to environmental policy targeting diffuse and fragmented
problems. A growing surge in environmental markets is emerging in this era of
environmental governance, an era characterized more by institutions3 in motion
interacting in adapting networks (Bogason, 2004). As of 2006, there were 48 water
quality trading programs in North America (Guiling et al., 2007), 31 states with

3

Vatn (2005) defines institutions as, "...the conventions, norms, and formally structured rules of a
society. They provide expectations, stability, and meaning essential to human existence and
coordination. Institutions regularize life, support values, and produce and protect interests."
Environmental decisions need institutions that facilitate the day-to-day allocation of resources, create
the authority structures to make allocation decisions indisputable, and build agreements on the values
composing authority structures.
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wetland mitigation banking (Wilkinson and Thompson, 2006), several regional carbon
trading programs, and 10 states with endangered species conservation banking (Fox
and Nino Murcia, 2005). Figure 1.2 below displays a map of active US water quality
trading programs.
Environmental market structures can vary greatly depending on the regulatory
framework they are tied to and the institutional design chosen by stakeholders
participating in design. Almost always though, they are messy in terms of violating
many of the assumptions tied to ideal type free markets. Often, there is missing
information and uncertainty, changing political, economic, and ecological dynamics,
and diverse stakeholders with diverse views. Messy market conditions have created
challenges to forming successful programs. In a review of water quality trading
programs in 2004, the most common challenges included negative perceptions of
trading from stakeholders, problems with uncertainty, managing inequality, deciding
who will do what, and assigning liability (Breetz et al., 2004). These challenges imply
a need to synthesize and understand how environmental markets might be structured
and how to link markets and politics to overcome these challenges.

8

Figure 1.2 Map of US water quality trading programs (EPA, 2008)
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1.3 The Clean Water Act and Implementation

This research is set within the context of one regulatory arena- the 1972 and
1977 amendments to the Water Pollution Control Act, more commonly known as the
Clean Water Act. The Act gave implementing agencies broad goal statements such as
"fishable, swimmable waters," that gave equally broad leeway to agencies to write
administrative rules. The Clean Water Act and other major U.S. environmental
policies were constructed in the 1970s in response to acute environmental problems
(e.g. Love Canal, the Santa Barbara oil spill, and DDT). Policies were written to give
federal government agencies authority to control the behavior of private stakeholders4,
who were framed as threats to the environment (Mazmanian and Kraft, 1999).
Under the Clean Water Act, the Environmental Protection Agency and/or state
environmental quality agencies determine the beneficial uses of waterways and the
water quality standards needed to achieve those uses. Section 303(d) of the Clean
Water Act mandates states assess their waters every two years, creating a list of
impaired waters that do not meet water quality standards. Total Maximum Daily
Loads (TMDLs) are then written for those impaired water bodies, allocating allowable
pollution loads from the various sources in an impaired watershed. For pollution
sources with a specific point discharge (e.g. municipal wastewater treatment plants,

4

Stakeholders are the individuals, groups, and institutions (the actors) with some interest in a particular
decision, sector, or system (Food and Agricultural Organization, 2005). Gray (1989) defines
stakeholders as those with both the right and capacity to participate. This paper uses the term
"stakeholders" rather than "actors" because it is a more accessible term for environmental market
practitioners.
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industrial dischargers, and municipal stormwater systems), waste loads are assigned
individually and placed in a regulated facility's National Pollutant Discharge
Elimination System (NPDES) permit. Non-point sources such as agriculture, forestry,
or other dispersed sources of pollution are not usually regulated individually under the
Clean Water Act. The structure of the NPDES system made polluters responsible only
for their own effluent, not for the collective health of the watershed. This created
incentives for independent rather than collaborative action (Koontz et al., 2004). The
approach was also hierarchical, with state and federal regulatory agencies controlling
much of the expertise, management, and enforcement of the program.
TMDLs were included in Section 303 of the 1972 Clean Water Act, but the US
EPA only issued rules on TMDL programs in 2000, and many states have only
recently begun developing TMDLs. A major driver of this activity has been 40 legal
actions filed by citizen groups in 38 states (Guiling et al., 2007). As a result, the US
EPA and state water quality agencies are under court orders to speed up TMDL
implementation. This approach has generated conflict, particularly as visible problems
with identifiable sources (e.g. untreated wastewater) give way to more long-term
problems with diffuse causal pathways (e.g. urban storm water runoff and climate
change). US EPA, state water quality agencies, regulated point sources, agriculture,
and third parties like environmental organizations and trade associations are all
struggling to find more effective ways to meet Clean Water Act implementation goals.

With diffuse problems, no single entity holds the formal authority or the informal
ability to craft solutions by themselves.
11

1.4 Structure of water quality trading

Water quality trading has emerged as an implementation solution in the wake
of increasingly wicked water quality problems, but it is also a new form of
governance. Trading has also drawn from the positive experiences of the first largescale environmental market in the US which capped sulfur dioxide emissions, a
component of acid rain (Stavins, 2005). Industries that reduced emissions below the
emissions cap could create tradable credits they could sell to older plants whose costs
of compliance were much higher. The market reduced emissions and saved money.
Other regulated markets in the U.S. have emerged for wetlands, clean water,
endangered species habitat, natural resource damages, development rights, greenhouse
gas emissions, water quantity, and other services. Environmental markets have
emerged throughout the world, both in regulatory and voluntary contexts.
Water quality trading is a regulatory market, and relies on a TMDL, water
quality standard, or other regulatory driver (or in limited cases a voluntary goal) to
create demand for water quality credits. In this sense, water quality trading is not a
free market. Programs employ economic discourse, mechanisms of exchange, and the
promise for more automatic implementation of environmental policy, which has made
them attractive to government agencies, regulated entities, and some environmental

NGOs. In general, environmental market formation involves:
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1. Setting a limit on access to a resource
2. Initial allocation of rights
3. Definition of an exchangeable product
4. Creating transferability rules
5. Clarifying monitoring and enforcement responsibilities
(Tietenberg, 2001; Woodward and Kaiser, 2002)

In water quality trading, the maximum amount of pollution any one point
source can discharge into a water body is usually embodied within a TMDL, which
also caps the total amount of pollution a water body can receive and still meet water
quality standards. The rights are allocated at no cost to point sources of pollution via a
waste load allocation. The exchangeable product generally comes in the form of a
credit, which can be created in a number of ways. For trades between two point
sources, credits are created when one point source reduces pollution below its waste
load allocation. For a trade between a point and non-point source, credits can be
created by non-point sources if they reduce pollution beyond what they are required to
or would do otherwise. In many cases, non-point sources like individual farmers,
foresters, or homes are not subject to specific regulations under the Clean Water Act,
which opens up several avenues for creating credits. This research focused on trading
programs in the Midwest working with nutrient pollution. If farmers moved to no-till

agriculture, installed manure management systems for dairy farms, planted buffer
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strips, improved erosion control, etc... they could be eligible to sell credits. The
quantity of available credits is calculated via standardized equations and protocols.
Transferability rules can vary greatly by program. Credits might need to be
purchased up stream from the point of ecological impact. There may be trading ratios
that discount the number of credits available depending on the distance between the
credit and point of impact, the certainty of benefit being achieved, etc... Monitoring
and enforcement also varies. In water quality trading, the point source holding the
NPDES permit generally retains liability for compliance. The credit seller may have
responsibility for credit performance built into a contract, but regulatory liability is not
transferred. Thus, enforcement generally stays with the state environmental protection
agency or the US EPA. Monitoring is often the responsibility of the trading program
coordinators, but can vary between watershed-level monitoring and project-level
monitoring. In spite of these general trends, there is an enormous amount of diversity
in program designs for water quality trading (Guiling et al., 2007), and there is limited
information on the pros and cons of using markets to address water quality goals.

1.5 Pros and Cons of Market-based Approaches

Most of the formal analytical work in environmental markets to date has
focused on assigning value to ecosystem services (Costanza et al., 1997; Daily and
Ellison, 2002; Salzman, 1997). Less work has gone into designing institutions to
empower the stakeholders needed to make markets equitable, efficient, and effective
14

(Salzman, 2005). By 2006, an emerging body of literature has catalogued some of the
lessons and evidence from the first tests of environmental markets. Market approaches
have reduced the cost of regulatory compliance in many cases (Freeman and Kolstad,
2006). They have also built more flexibility into implementation, which has generated
innovation (Stavins, 2005). In some of the earliest markets, the rate of movement
toward an environmental goal (e.g. elimination of lead in gasoline) has been
accelerated without any relaxation of the original regulatory goal. Implementation
rates have increased in a way that has not created any obvious inequality or "hot
spots" in pollution (Denny, 2006). None of these positive effects are guaranteed.
Environmental markets have hit serious challenges. In Southern California, a regional
market to reduce Nitrogen Oxide emissions (RECLAIM) nearly collapsed during the
California energy crisis in 2000. Prices for emissions credits jumped rapidly and noncompliance rates increased. The state agency administering the program temporarily
removed the power generation sector from the program and re-instituted commandand-control regulations to improve technology and stabilize the market (EPA, 2002).
These challenges come both from the design of market rules, but also from the
political and economic pressure to change those rules to meet external demands.
According to Salzman and Ruhl (2006) the performance of environmental
markets, "depends critically both on the institutional design and implementation" (p.
324). Externally, the predictors of success according to Stavins (2006) include:

•

A wide range of abatement costs among polluters

•

Greater mixing of environmental impacts (e.g. no pollution hot spots)
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•

Certainty in estimates of abatement costs

•

Low transaction costs

•

A clear goal set through politics and viewed as legitimate

Internally, in terms of market designs and institutions, important elements
include viable size of trading areas to ensure market volume, diversity of the market
actors to create opportunities for trades, accurate valuation of the environmental goods
to be traded, no legal or bureaucratic obstacles to implementation, and little potential
for gaming or shirking by regulated entities (Freeman and Kolstad, 2006).
Market advocates often argue there are no inherent problems with using market
approaches, that there is a design fix for every problem. Environmental markets do
present challenges that are visible in some of the voluntary markets for carbon
emissions, wetland mitigation banking programs, and other arenas. Markets can create
inequity, moving ecosystem services from one geography to another based on the
economics of pollution reduction. In wetland banking, this may be moving wetlands
from urban to rural areas (Salzman and Ruhl, 2006). In privatizing the rights to use
resources, decision-making is moved into new arenas. Voluntary carbon markets have
been criticized for their lack of rigorous estimates of baselines and measures of
additional benefits. These challenges are heard in many environmental arenas
regardless of the environmental policy tool under discussion. In this sense, the
challenges of environmental governance in a network age crosses over policy tool
choice.
16

1.6 Structure of the Study

The purpose of this study is to explore how collaborative process can be used
to help environmental markets achieve their political, economic, and ecological goals
by changing the pattern of relationships among individuals and organizations. The
research tests how process over time can change the social structure of who influences
decisions, and how those relationships shape outcomes. The structure of the study is
built to both explore this question and begin formulating answers and guidance for
environmental market organizers and researchers.
The story of this research is one of networks, networks of organizations and
individuals working together to solve complex problems. Chapter 2 uses theory of
organizational forms and decision-making to place environmental markets as
networked forms of governance at the intersection of markets and politics. The
organizational structure of networks is a product of choices made by stakeholders
about processes and institutions, choices that shape a combination of individualist and
collective action. Collaborative processes and the form of communication in networks
shape the institutional arrangements, relationships, and resources chosen by groups of
stakeholders designing environmental markets. These discussions reveal gaps in
current literature on network governance, collaboration, and environmental markets.
The gap lies in the dynamics of how collaborative processes drive relational dynamics
and outcomes in networks. Chapter 2 ends with a presentation of a theoretical
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framework connecting process choices to institutional design and behavior and the
research questions designed to fill part of the identified gap.
Chapter 3 begins the investigation of the problems and questions raised in
chapters 1 and 2 by laying out the research design, data collection, and analytical
strategies. The chapter presents the experimental model, variables, and measures. It
introduces the four case studies of water quality trading and the rationale for case
study selection. The full data collection instruments are presented in Appendix A.
Chapter 3 also presents an analysis of the validity and reliability of measures and
analysis.
Chapter 4 begins the discussion of results by presenting each of the four case
study water quality trading programs on their own. The focus is on within-case
analysis, exploring the evolution of variables over time. Background is given about the
watershed context, the reason trading discussions began, the structure of the final
trading framework, and where the trading program is today. Results are presented
across time periods for PROCESS: the degree of collaboration, SOCIAL
STRUCTURE: who had the ability to influence decisions, and OUTCOMES produced
through the trading discussions and implementation of the program.
Chapter 5 combines results across the case studies to give a comparative
analysis of the research questions. Key findings for each concept (Process, Social
Structure, and Outcomes) are compared and discussed. Finally an analysis is presented

of the mediating role social structure plays between collaborative process and
outcomes of political consensus.
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Chapter 6 wraps up the research providing sets of conclusions, messages for
market designers and the research community, presentation of the limitations of this
study, and opportunities for further research.
The empirical and narrative stories articulated below describe the experiences
of four watersheds struggling to institutionalize new patterns of solving complex water
quality problems. The points illustrated by these stories range from exploratory to
causal, and across disciplines from economics to democratic theory. In addition to the
purpose described above, it is this project's goal to provide a rich and textured
description of the dynamics of networks in motion.

19

Chapter II. Literature Review: Environmental Markets as Networks

Environmental markets sit in an interesting space as both arrangements of
institutions and organizational forms with specific goals5. As organizations,
environmental markets are a collection of diverse people often focused explicitly on
meeting environmental goals. In the process of designing trading programs, market
organizations are both intentionally and accidentally creating institutions, which
include new organizations and the rules used to structure behavior within and across
organizations.
Organizations created to make complex environmental decisions cannot be
neatly parsed into private/market and public/political divisions. Increasingly,
collective decisions and action occur at the nexus of organizational forms and
institutions. Environmental markets sit at this nexus. This chapter frames how choices
of institutional design made by networks of organizations shape behavior, setting up
intentional, collaborative process design to influence both institutional arrangements
and outcomes. The chapter ends identifying gaps in this literature, describing a
theoretical framework to fill the gap, and proposing research questions to complete
portions of that framework.
Stakeholders establishing environmental markets often come together as an
organization, however lose that may be, to embark on an institutional design process.

5

Institutions are the conventions, norms, and formally structured rules of a society (Vatn, 2005).
Organizations are coordinated human efforts to realize specific goals (Etzioni, 1959). An organization is
a type of institution, but institutions also refer to the rules used to structure patterns of interaction within
and across organizations (Ostrom, 2007).
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Some of the institutional designs may be consciously created, and others may be
inadvertently constructed during the process. The processes employed during this
journey have the potential to reconstitute existing relationships and change the makeup of available resources, which can and shape which institutions emerge at the end.
This implies a need for more intentionally crafted processes as part of environmental
market design, since market institutions can shape the balance of behavior between
collective action and maximizing individual self-interests (Vatn, 2005). The sections
below describe the role differences in institutional design can play in driving behavior
in market and political spheres.

2.1 Connecting behavior and institutions in markets

Whether discussing design of conventional markets, conventionally designed
environmental markets, or collaboratively designed environmental markets, there is
connection between institutional choices and visions of desired behavior. In one set of
views, individuals seek to maximize their own interests through political action or the
use of resources in markets to meet their own preferences. These views are embodied
within the literature of liberal democracy and neoclassical economics. In collective
views, behavior is a product of group exchange of meaning or through institutions.
Preferences are not aggregated individually, but are a product of the collective. These

ideas are encased within the writings on deliberative democracy and institutional
economics.
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2.1.1. Markets as independent individuals

In the neoclassical view of markets, individuals act to maximize their own selfinterest based on stable preferences. A buyer may look for the cheapest good possible,
and a seller may seek to maximize their profit on any given transaction. Institutions
play a role here by protecting the defined rights of individuals involved in the
transaction or indirectly affected by it. These institutions include property rights,
disclosure agreements, contracts, etc, and are parallel to the liberal political
institutions designed to guard people from unlimited self-interest (Dryzek, 2000).
Collective decisions in this view are aggregates of individual choices. Interactions
among individuals in markets will trend toward equilibrium outcomes supported by
instrumentally rational decisions. The frame and language of markets have not
traditionally been regarded as collaborative or participatory (Bromley, 2004). Through
exchange, markets can determine winners and losers and allocate power (a form of
policy decision) through the independent action of participants. The price signal is the
most common expression of preferences and information. In these markets, the only
form of protest is to exit the market or find alternatives if they are available (Ranson,
1993). This anarchic quality can put the decisions of freer markets beyond rational
decision and influence (Callinicos, 1993) and beyond the capacity of many
stakeholders to shape their direction. The conception of markets as independent

individuals is built into many conventional markets such as the Chicago Board of
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Trade, EBay, or the local flea market. Increasingly, people have lost faith in the liberal
institutions of markets and politics to provide for their needs (Dryzek, 1990).

2.1.2. Markets as connected individuals

The challenges of markets for participation are not necessarily inherent.
Americans support private enterprise and free markets, but they also think that
government plays an important role in regulating markets (Dye, 1990). This sentiment
has led to institutions that connect people together. According to institutional
economists, these institutions do not appear automatically from market participants or
government. Repeated interactions among market participants generate patterns of
behavior that form relationships. Deviations from these patterns cause market
participants to react both as collectives and individuals. This cycle forms institutions.
Prices are not the only mechanisms by which information and meaning flows between
market participants. Trust, traditions, and other institutions assign meaning and shape
preferences. Markets are not objective facts, but are constructed by the social values
and relationships of market designers and participants. Berger and Luckman (1966)
define a social construct as an artifact in a social system "constructed" by participants
in a particular culture or society. These constructs cannot be separated from their
institutional context. Markets link together organizations, and they would not exist
without agreement on conventions, norms, and rules governing behavior. Conventions
link specific acts with certain situations. Common conventions in markets include
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language, money, and contracts which help solve coordination problems and create
shared identity. Values are expressed in dollars and interactions are streamlined using
a common set of terms. Norms include required acts supported by an underlying value,
moving beyond coordination to what is "proper." For example, norms of reciprocity
are common in markets, where an act of trust should be reciprocated by other
stakeholders in the market. Rules are required for forbidden acts, which are regulated
by a 3 rd party sanctioning entity to minimize conflict. If a landowner selling water
quality credits via a contract does not implement best management practices, they
might be forced to return money or may be excluded from selling credits in the future.
Functioning markets would also not exist without the political process and supporting
government institutions to guard against market failure. The view of markets as
connected individuals is paralleled in the political world. Just as market preferences
are socially constructed, political preferences and values form in an institutional
context and thus evolve but never reach equilibrium (March and Olsen, 1984). A view
of market and political spheres as disconnected individuals does not provide the
necessary learning or structured interactions to generate authentic collective action
(Barber, 1984). Institutions are not static, but evolve through collective decisions and
patterns of action. Institutions organize the world into manageable parts and patterns
so people can act without agonizing over every element of a decision (Vatn, 2005).
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2.1.3 The role of institutions in different forms of markets

Markets must deal with unpredictable and shifting policy decisions and the
institutional frameworks of a connected, global marketplace. Social construction and
organization plays an important role in markets (Bowles, 1998; Henrich et al., 2001;
Vatn, 2005). In conventional markets, this social construction often takes the form of
standardized negotiations to protect the individual rights and gains of market
participants. Government regularly enforces rules protecting private property, limiting
collusion, and ensuring contracts to create equalities of opportunity based on notions
of individual rights. Government also plays a role in the daily operations of markets
using fiscal policy and its own purchasing power. In conventionally designed
environmental markets, institutions are socially structured to steer individual
negotiations toward a public purpose. As mentioned in Chapter 1, government plays
an important role in constructing and regulating environmental markets. The current
construction of most environmental markets depends more directly on government
policies which govern who can participate, what can be bought and sold, and how
contracts can be protected. Environmental markets are bound extensively by rules tied
to the regulatory frameworks in which they exist.
This research pushes the bounds of conventionally designed markets further by
assuming individual and collective action can coexist within markets designed to meet
a public purpose. In environmental markets, economic discourse exists alongside or
conflicts with other environmental discourses. These include the environment as a
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system, the environment as "our world", and the environment as a cultural conception
(Healy, 1997, p. 183). Economists may feel equality of opportunity and equality of
results drive choices away from what would otherwise be thought of as the
ecologically or economically optimal solution (Tietenberg, 2001). Environmentalists
may feel environmental markets destigmatize pollution (Tripp and Dudek, 1989).
Environmental markets are a meeting place of competing discourses, a nexus between
institutions supporting individual preference maximization and those promoting
collective action. In some situations, collaboratively designed environmental markets
may be more effective at developing the trust and new relationships essential to
success in many environmental markets. In essence this evolution in thinking on
market design muddles the boundaries between public/private spheres and
individual/collective action.

2.2 Designing institutions for individual and collective action

Environmental market organizations have a wide palette of potential design
options to choose from, and sit at the intersection of decision-making spheres and
behavior described above. Both individual and collective actions are shaped by
institutions that support different kinds of behavior (Vatn, 2005). The closer
institutional design choices resemble a neoclassical "free" market, the more likely

individualist behavior is to occur. The closer design choices are to creating dialogue,
the more likely collective action is to occur. Institutional designs shape motivations for
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behavior through authority, rewards, and loyalty (Simon, 1991). Institutional design
choices are made to increase efficiency, protect specific interests or values, and react
to real or perceived crisis (Vatn, 2005). Bogason (2004) and March and Olsen (1989)
differentiate between "aggregative" and "integrative" political institutions, a
distinction that mirrors Vatn's market institutions of individual vs. collective action.

Table 2.2 Characteristics of aggregative and integrative institutions
(Adapted from Bogason, 2004)
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In other words, intentional choice of institutional designs matter. Tripp and
Dudek (1989) provide eight institutional guidelines for designing a successful
environmental market. The designs include an administering agency with clear legal
authority and technical capability, the program monopolizes permitting for the
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ecosystem impact, there are clearly specified objectives, the ecosystem problem has
regional significance, the ecosystem services have value and there is an incentive to
buy, there is an equitable and simple method for allocating rights, and the program has
minimal transaction costs. Practitioners have added additional institutional criteria for
successful environmental markets. Programs should involve a diversity of
stakeholders, reduce missing information, and set clear but simple procedural rules
(Knight, 2006; Jenkins et al., 2004; Fox and Nina-Murcia, 2005; Ribaudo, Johansson,
and Jones, 2006; Stavins, 2005).
Many of these institutional designs, such as assigning rights and clear legal
authority support individual, utility-maximizing behavior and rely on pre-existing
hierarchical governance structures. For example, free-market environmentalists argue
for clearly defined property rights and limited government involvement in
environmental markets (Anderson and Leal, 2001). These institutions assign rights to
and set up exchanges between individuals to mimic the ideals of a free market. In freemarket environmentalism there is less room for collective articulation of preferences.
Critics of private property rights regimes argue that claims of property institutionalize
power into authority, force into right, and possession into rightful ownership (Barber,
1984). Assigning formal property rights and an exchange value to natural resources
might also have the effect of raising the prices of providing ecosystem services. Many
ecosystem services are protected and provided through a series of informal norms and

traditions passed down through generations. When private property rights are
assigned, exchange systems can replace normative regulatory frameworks. For
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example, once a farmer is offered financial incentives to reduce water pollution, they
may reduce the amount of stewardship they would have provided for free. The
effectiveness and equity of any rights regime depends largely on who is present when
property rights are distributed (Vatn, 2005; Tietenberg, 2001). Designers building
environmental markets need to be careful which institutions are torn down, ensuring
that normative and trust-based institutions critical to success are not replaced by
formal rules and contracts.
Increasingly practitioners and researchers realize the importance of designing
for collective action, which includes processes for goal setting, expanding
participation, and creating collective knowledge. For ecosystems and other common
goods, where private property rights are not defined, the process of forming markets
for these goods needs to be particularly sensitive to the needs of multiple interests,
norms, and values. Collaborative behavior needs institutions that facilitate
development of common language, norms, and value. Some of these institutions might
include active citizen participation, sustained periods of deliberation, use and reliance
on networks of organizations, a focus on civic learning, and efforts to empower
individuals (Collaborative Democracy Network, 2005).
The behavior motivated by institutional designs shape economic and political
outcomes. Ecological benefits and sustainability are products of economic and
political outcomes. The success of environmental markets will be determined by the
makeup of institutional designs. Those designs are a product of both explicit decisions
made by stakeholders and the process by which markets were constructed. Together,
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institutions will shape: the instruments individual stakeholders use
(interests/preferences, strategies, resources, frames), the interactions among
stakeholders, and the institutions in which environmental markets exist (Kickert, Klijn,
and Koppenjan, 1997).

2.3 Organizing institutional design processes in environmental markets

Just as environmental markets have a range of institutional design choices,
they also have several options for organizing the process of making those choices.
Three types of organizational structures have been discussed in the literature:
hierarchy, market, and network (Powell, 1990; Sorensen and Torfing, 2005; Bogason,
2004). Each of these organizational structures is adept at fixing different kinds of
problems (Powell, 1990).
Hierarchy, both government and private, produces a consistent quality and
quantity of goods. It works well under stable conditions, but is inefficient at allocating
resources under changing conditions or uncertainty. Hierarchies communicate through
routines that are relatively inflexible, but organizational commitment is high (Powell,
1990). For example, hierarchical (also referred to as command-and-control)
implementation tools of the Clean Water Act worked well to reduce pollution from
municipal sewers emitting large amounts of clearly harmful pollutants. Often,

hierarchies can be the only way to guarantee equity and redistribution of resources.
Both government hierarchies and free markets have seen decreasing levels of trust and
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legitimacy6 in recent years (Dryzek, 1990). The lines of accountability are formally
defined through rules, but may be inaccessible to most citizens.
Markets maximize the efficiency of transactions and work well to produce
rapid information. Markets work best when clearly defined goods are exchanged in
single, non-repeated interactions (Powell, 1990). In environmental markets, the closest
to a free market design might be the sulfur dioxide permit trading program or the
European carbon market, but these more closely resemble a network than a true
market. Their structure appears market-like, but government maintains a majority of
discretion regarding goals, rules, and monitoring. Equality of opportunity is a
dominant norm in many markets, and the legitimacy of markets is codified in many
American laws and traditions (Dye, 1990). In markets, legitimacy is not a concern
since interactions are not repeated. Accountability is guaranteed by market rules, and
is often overseen by government hierarchies.
Network forms produce knowledge and goods under conditions of uncertainty
and complexity when there are repeated interactions. (Powell, 1990) Transaction costs
can rise in networks as negotiation increases. Political consensus in networks depends
on several elements of network design and operation. Networks can be more or less
closed and more or less controlled by institutions of representative democracy.
Networks do stretch the institutions of liberal democracy (Bogason and Musso, 2006),
demanding new mechanisms for ensuring accountability and legitimacy. Some of
6

The definition of legitimacy used in this project includes, "The legitimacy that policy participants and
scientific participants attribute to a given process rests on their belief that the processes are respectful of
their view and concerns and conform to their perceptions of procedural fairness" (Cash et al., 2002).
Legitimacy is composed of justice, equality, and liberty. If a decision is perceived as legitimate, there is
a moral obligation to accept that decision (Dye, 1990).
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these new mechanisms include expanded arenas of public discussion and participation,
transparency, third party monitoring, trust, and connection to institutions of
representative democracy (Ribot, 2004; Sorensen and Torfing, 2005). Network
organizations match more closely to the uncertain and complex dynamics of
ecosystems and global economies. They are increasingly used to tackle "wicked
problems" where there is no agreement on either the causes or values associated with
an environmental problem (Koppenjan and Klijn, 2004).
Castells (2000) argues that we now live in a network society. There is
increasing intertwinement among actors and issues in society, globalization and
deterritorialization have broken down traditional boundaries, social environments are
more turbulent, there is value pluralism, relations are more horizontal, and
development of new knowledge and technology have also brought new risks and
uncertainties. Governments share the role of providing services and public goods with
private and civil society stakeholders. Territorial, political, and economic boundaries
that once framed government hierarchies and markets are more porous (Powell, 1990).
Political action and pressure, conflicts over scarce resources, and other social drivers
create shifting relationships within the public domain between government, markets,
and civil society. New relational patterns also shift institutional roles. At the same
time, markets and the factors of production became more mobile and more global. The
World Trade Organization and other free market institutions opened up capital
markets, allowing firms to move more freely. In civil society, nongovernmental
organizations increased their ability to shape policy decisions at multiples scales of
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government (Wapner, 1995). These organizations also assumed a larger role in
providing services that had once been provided by government. Markets tend toward
expansion, but according to Vatn (2005), stable expansion depends on government
coordinating private property rights and rules of transaction. As markets grow beyond
political jurisdiction boundaries, new institutional relationships are needed to maintain
the legitimacy of public decisions.

2.4 Environmental markets AS governance networks

These new sets of institutional relationships can be called governance
networks: a set of horizontal negotiations amongst a group of interdependent, but
operationally autonomous stakeholders (Kickert et al., 1997). Governance networks
operate and interact in unique ways that create new challenges for public decisionmaking. Environmental markets form at the edge of the public/private sphere
reframing environmental policy from standardized rules implemented through
hierarchies to negotiated agreements implemented through networks. If environmental
markets are viewed as a type of governance network, then there may be room to
explore the blending of institutional forms and processes.
There is nothing inherent in environmental markets that demand high levels of
hierarchical control, unregulated market pricing, or collaboration. Organizational
7

Network governance involves a select, persistent and structured set of autonomous organizations
engaged in creating products or services based on implicit and open-ended contracts to adapt to
environmental contingencies and to coordinate and safeguard exchanges. These contracts are socially,
not legally, binding (Marcussen and Torfing, 2003).
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processes in environmental markets can range from more market-like (e.g. sulfur
dioxide trading and tradable fishing quotas) to more hierarchical (e.g. wetlands and
endangered species mitigation banking). Designing each organizational process
involves choices about institutions, interactions, and the attributes of individual
stakeholders. Choices at each of these decision points and the resulting social structure
are likely to shape the political outcomes of legitimacy, equality, and accountability;
economic efficiency; and the longer-term ecological outcomes of healthy water, air,
and land. Early, conventionally-designed environmental markets did not significantly
change the early patterns of who made decisions about environmental policy.
Tietenberg (2001) writes that air pollution markets exhibit considerable top-down
management from federal agencies. In Chiapas, Mexico carbon sequestration
programs were shown to reinforce existing, hierarchical power structures (Corbera and
Adger, 2004). New efforts at building environmental markets are trying to treat the
behavioral and structural causes of environmental problems, not just the most visible
symptoms. These new efforts look more like networks, involving multiple levels of
governments, non-governmental organizations, and collaborative decision-making
processes.
Regardless of the degree of hierarchical control in a network, treatment of
water, land, and air as exchangeable goods within a mixed public/private sphere create
challenges for legitimacy, equality, and accountability (Marcussen and Torfing, 2003).

The characteristics of ecosystem services such as complex interactions, uncertainty,
and invisible changes resist assignment of private property rights. The Clean Air Act
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states that the emissions permit is an allowance and not a property right. Tietenberg
(1998) emphasizes the role that ethics plays in the formation of environmental markets
where the distribution of allowances are being decided and in capping the total level of
pollution regardless of economic efficiency. Controversy exists in several
environmental markets surrounding the real and potential distribution of wealth tied to
the allocation of access rights. The degree of connection of an environmental market
to a local community also seems to shape the role values play in institutional choices
(Macinko and Bromley, 2002). For example, tradable fishing quotas have been subject
to higher levels of conflict and community scrutiny than air quality trading programs.
The impacts to fishing communities are much more visible than the impacts to
polluting industries. Environmental market organizers have not fully thought about
how to manage the substance and structure of interactions among stakeholders or even
which stakeholders should be represented in the network. In these early stages of
institutional design, process is an important consideration for environmental markets
specifically and governance networks generally to consider.

2.5 Role of collaborative process in designing environmental markets

Collaborative, participatory processes have the potential to address some of the
institutional structure challenges faced by environmental markets described above.
Collaboration includes the breadth of institutions, interactions, and individual
resources needed to generate collective action. Collaboration is often characterized as
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a process with a defined set of elements. In practice, processes labeled "collaborative"
exist along a continuum from more to less inclusive and representative. Gray (1989)
defines collaboration as a joint decision-making process among interdependent
stakeholders. Through the collaborative process, solutions emerge by dealing
constructively with differences (e.g. communicating in terms of interests rather than
positions, structuring listening and judging to foster learning, etc) and ideally generate
joint ownership of decisions. In collaboration, participation is voluntary, any party can
withdraw, and decisions are made by some rule of consensus (Emerson, Nabatchi,
O'Leary, and Stephens, 2003).
Consensus can be defined as unanimous support for a decision, or it can range
along a continuum from "I support", "I can live with", to "I won't oppose." Critiques
have made the case that collaboration can decrease decision quality, disempower
minorities, decrease legitimacy of decisions, and confuse institutional roles (Kenney,
1999; Coglianese, 1999). The rest of this subsection describes common characteristics
associated with more collaborative process. Some of these characteristics are backed
by empirical evidence, and some are better classified as hypotheses developed through
case study and practical experience.
More collaborative processes tend to be less hierarchical in structure, with
organizations sharing authority through more "horizontal" relationships (D'Estree and
Colby, 2004). Preconditions for successful collaboration exist where problems are
well-defined, a minimum level of information exists, and some uncertainty exists over
the outcome (Sabatier et al., 2005). Each stakeholder will have the resources,
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information, and authority from those they represent to participate effectively (Innes,
2004; Dukes and Firehock, 2001; Cohen, 1997). Even in contexts involving coalitions,
each stakeholder will have access to the items above themselves, or through one or
more coalition. Important resources for collaboration include human (skills,
experience, and level of effort), technical (information and knowledge), and financial
resources (Koontz et al., 2004). Collaborative programs will also address a certain
amount of existing inequalities (e.g. economic inequality, cultural difference,
willingness to engage) (Fung, 2005). Collaborative processes will be more inclusive
than closed processes and decisions in collaborative programs will be more
representative of interested parties. The form of communication in more collaborative
processes will more closely resemble deliberation.
Deliberation is the form of communication at the center of collaboration that
makes collective action possible. Dryzek (2000) calls deliberation the essence of
democracy, one concerned with the authenticity of decisions. Deliberation is "dialogue
with a particular goal" (Bohman, 1996), and involves careful exchange of reasons for
and against a proposed course of action with a view toward a decision. Accountability
in deliberation is assured through publicity. Publicity is the knowledge that all
arguments exchanged during deliberation will be available to anyone (Bohman, 1996).
At the core of deliberation is communication and dialogue, which can be defined as a
stream of meaning that flows between two or more people. It is a process of building a

relationship together and opening up to the concerns of the other. There are three

37

elements of dialogue: equality without coercion, empathetic listening, and probing
assumptions (Yankelovich, 1999).
The institutions important to deliberation and collaboration (e.g. participation,
collective action, and values) are critical to managing governance networks. The
literature on both collaboration and deliberation strives to define "high quality
deliberation." According to Young (2003), high quality deliberation occurs when:

•

all interests are represented and included;

•

individual stakeholders treat each other as equals;

•

and people use the force of argument to create public decisions

As deliberation begins, network interactions and institutional environments
evolve. The interdependence among stakeholders and their resources increases.
Collaborative governance is an ongoing developmental process that requires time and
energy (Scott, Adams, and Weschsler, 2004). There are constraints on high quality
collaboration such as power, culture, and other types of differences. Inequality will be
an element of any collaboration (Fung, 2005), information and expertise are not
equally accessible (Ozawa, 1991), and not all people have the capacity to think in
terms of interconnected and complex systems, appreciating different world views, or
dealing with ambiguity, complexity, and paradox (Rosenberg, 2002).
These constraints are not automatic barriers to successful collaboration. In
multi-party negotiations coalitions can form between stakeholders. Coalitions are
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interacting groups of individuals independent of formal organizational structure
deliberately constructed to organize action toward a specific goal (Stevenson, Pearce,
& Porter, 1985). Sebenius (2003) mentions the standard of "sufficient consensus"
among coalitions in the Northern Ireland peace process, and Marcussen and Torfing
(2003) use the term "rough consensus" to describe the nebulous balance between
producing trust and joint action during negotiations. The challenge is that
collaboration is increasingly occurring across organizational boundaries. Stakeholder
groups become institutionalized with rules and norms. Collaboration occurs at the
negotiation table, behind the scenes, and spills over into new issues. In this context,
collaboration and the role that coalitions or other subgroups of stakeholders play
within collaboration becomes more important. Hajer and Wagenaar (2003) propose
the extent to which collaboration can transform interpersonal relationships ideally
determines the quality of collaboration and will direct the evolution of institutional
structure. Relational change is a product of collaboration, but is also the intermediary
step bridging process and institutionalization of participation and communication
between groups.
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2.6 The gap in theory

As environmental markets gain popularity as a way to increase the scale and
scope of conservation, there has been little research attention paid to the potential of
collaborative processes to help overcome some of the organizational and political
challenges environmental markets face as they emerge. This research begins to fill that
gap through a better understanding of how the social structure of relationships and
process in governance networks shape outcomes.
Stakeholders engaged in building environmental markets are now making
choices regarding which institutions they will build in order to generate desired
behaviors and outcomes. Whether they realize it or not, stakeholders are also building
institutions through the processes they use to make decisions. These institutions can
support individualistic behavior. For example, the Conestoga River water quality
program in Pennsylvania used auctions to set the price of credits without
communication among sellers (Guiling et al., 2007). This can foster individual
competition to find the optimal price. Institutions can also support cooperative
behavior and collective action. The Tualatin River water quality program in Oregon
used stakeholders to discuss policies for fixing prices because they felt fixed prices
would generate more action than optimal prices. The Great Miami program in Ohio
selects credit projects via an advisory committee that weighs a number of factors
before credits are purchased (Guiling et al., 2007). These approaches are meant to
reach consensus on decisions. Institutional choices can shape the types of behavior and

outcomes emerging from decision-making processes, but in environmental markets,
more can be learned about the appropriate balance of institutional designs for
individual and collective action needed to achieve stated policy goals.
Regardless of whether environmental markets are trading water quality,
wetland habitat, carbon, endangered species habitat, or other services, market
organizers are dealing with similar questions of missing information, managing
transactions, creating legitimacy, and ensuring accountability. Problem definitions are
remarkably similar across geographic locations and state and local regulatory
frameworks. The differences emerge as stakeholders in each market select processes
to design institutions to deal with these problems.
If it is true that process makes a difference in the success of an environmental
market, then there needs to be more intentional crafting of process designs to achieve
that success. A framework linking process, social structure, and outcomes in
governance networks as they evolve over time will help stakeholders understand
critical steps and stages of market design. Collaboration is an important process
element of markets, and there is a need to understand how collaboration does or does
not move market organizers closer to their goals. The integrated framework presented
in Section 2.7 begins to describe what this framework might look like.
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2.7 Theoretical framework: Threading process through institutional design

Environmental markets evolve in three phases: the institutional context before
trading (before), the design of a trading program (during), and the dynamics of
operating a market (after). At each of these stages, a process choice is made about how
much collaboration is used to make decisions. The process choices determine the
social structure of the network, or who has the ability to shape sets of decisions. Social
structure in turn constructs the outcomes that come out the other side of the process at
each stage. Sabatier et al. (2005) describe a theoretical framework for watershed
management (p. 194) using collaborative processes. The framework fills some of the
gaps identified above by showing how collaborative process links to outcomes over
time. It does not describe an explicit place for changing social structure in between
process and outcomes. Building from Sabatier et al., Figure 2.7 below lays out this
project's theoretical framework for how environmental markets evolve. Each stage is
explained in detail below followed by the research questions to be investigated.

2.7.1 Context: Before trading began

Environmental markets are not emerging in a political environment void of
institutional context. The Clean Water Act and other environmental laws have evolved

rich institutional histories and regulatory frameworks over more than 30 years of
changing political, environmental, and economic conditions. The trading program
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design and implementation of most environmental markets are highly dependent on
these pre-existing institutional contexts (Tietenberg, 2006).
In general, environmental policies have evolved through three epochs, moving
from strict regulations, to flexible implementation, to encouraging sustainability
(Mazmanian and Kraft, 1999). Patterns of policy implementation can swing like a
pendulum between more hierarchical and more market-like tools (Tietenberg, 2006).
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Figure 2.7.1 Proposed framework for understanding process evolution during
institutional design in environmental markets
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The degree of collaboration in the decision-making process before
environmental markets began designing institutions shapes and constrains the ability
of stakeholders to choose institutional designs. Without some elements of quality
collaboration before environmental markets begin to form, stakeholders are not likely
to be able to choose between institutions supporting individual or collective action.
They are more likely to replicate the existing market or hierarchical institutions
supporting individual behavior.

2.7.2 Process: During trading program design

As environmental markets move into institutional design, decision-making
processes have the opportunity to evolve. The degree of collaborative process during
institutional design will shape institutional choices, and whether behavior in market
implementation trends toward individual preference maximization or collective action.
Governance structures shaped for collective action aim to facilitate interactions toward
a public decision through participation and collaboration (Marshall and Ozawa, 2004).
These institutions are more likely to generate high quality collaboration and
deliberation than institutions supporting individualist behavior.

45

2.7.3 Implementation: Operating a market after program design

For all the work environmental market organizers invest in designing
institutions, market operations can develop unexpected behaviors. The process for
making decisions in implementation can be very different that the process used for
institutional design. Ecosystem conditions, stakeholder interactions, and changing
resources held by individuals can shift behavior after market operations begin between
collective action and more individualist behavior. Behavior in market implementation
links directly to outcomes.

2.7.4 Intermediate outcomes: Process shapes social structure & political consensus

Both individualist and collective behavior can generate economically efficient
outcomes. Whether interactions are structured through strategic bargaining or
collaboration, decisions can reduce information and transaction costs, allocate
resources effectively, and protect property rights. Strategic bargaining can maximize
individual interests, efficiently allocating resources with minimal transaction costs.
Market-based policies are perceived as more self-implementing tools than other forms
of policy implementation (Salamon, 1989), increasing efficiency. Yet, environmental
policy decisions are characterized by high levels of missing information and
competing values. In these situations, collaboration can reduce risk and costs (Dukes
and Firehock, 2001; Emerson et al., 2003). Demand for information is difficult to
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discuss in terms of the instrumental rationality used to maximize individual gains
(Arrow, 1963).
There is less consensus on which types of behavior lead to positive political
outcomes. Ackerman and Stewart (1988) predicted environmental markets would
change the focus of political debate from which type of technology to use to which
environmental end was desirable. This shift would decentralize decisions and decrease
the power of special interests. Heinzerling (1995) argues that the sulfur dioxide market
does not operate democratically. She found little evidence that this market-based tool
expanded participation in identifying how clean the environment should be and that
the market did little to dilute the influence of special interests or centralized
government decisions. Institutional designs in environmental markets involve choice.
Current evidence suggests choices have tended toward maximizing economic
efficiency rather than political consensus. Chinn (1999) writes that markets are not
inherently unequal, and that there are institutional fixes for democratic and
distributional problems.
Accountability, legitimacy, equality, are the major elements of political
consensus. Individual and collective behavior can both lead to negative political
outcomes. Many have argued the process, pattern, and substance of interactions in
collaboration will generate both the process and substantive legitimacy needed to
judge whether networks can operate democratically (Fishkin, 1991).

Increasing social capital is another measure of political consensus. Social
capital is composed of common understanding, trust, and reciprocal relationships
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(Ostrom, 1992). Evidence for the presence and absence of these criteria emerge
through examining the content and pattern of interactions within a network of
individuals and organizations. Through interactions, perceptions of learning, identity,
reason, and other elements of deliberation appear. Different network configurations do
have different capacities to perform (Roch, Scholz, and McGraw, 2000). The higher
the quality of collaboration, the more likely network interactions are to eliminate
conflicting frames and discourses, integrate disconnected subgroups, include new
members, and increase the flow and creation of individual resources. Network
structures shaped by high quality collaboration should have a greater propensity to
generate positive democratic outcomes.

2.7.5 Final outcomes: ecological health depends on efficiency & consensus

There is limited empirical evidence linking higher quality collaboration and
political consensus to ecological outcomes8. There is also limited information on the
contribution of greater economic efficiencies to ecological outcomes. The few studies
testing the link between collaborative institutions and environmental outcomes have
found that collaboration creates greater ecological benefits than individualist strategies
such a legal action or public hearings (O'Leary and Bingham, 2003; Bierle and
Cayford, 2002). Collaboration increases the quantity and volume of information

available to decisions and increases the likelihood that agreements will be
8

Ecological outcome definitions vary by regulatory framework and stakeholder composition. Generally
ecological health is defined as clean air and water, functioning habitats with a diversity of species, and
enough flows of ecosystem services to support the broad range of life that depends on those services.
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implemented. In international studies of the link between democratic nation states and
ecological performance, there are opposing findings. Midlarsky (1998) finds that,
overall, democracy is negatively correlated with environmental protection and
Gleditsch & Sverdrup (1995) conclude that there is a positive relationship. Autocratic
leaders can quickly implement sound environmental policies, and democracies can
collectively choose to exhaust resources. Political consensus may not be necessary to
create positive ecological outcomes. High quality collaboration might limit the ability
to achieve an "optimal" solution by searching for joint gains. Collaborative decisions
may also have other unintended consequences, such as decreasing the legitimacy of
government institutions, disempowering majorities, increasing inequality, or co-opting
stakeholders with limited capacity to participate (Conley and Moote, 2001). Others
have argued that economic efficiencies gained through environmental markets reduces
the costs of enforcing environmental laws, freeing up more capital for investment in
ecological benefits (Fox and Nino-Murcia, 2005; Jenkins et al., 2004; Ribaudo et al.,
2006; Stavins, 2005; Conrad and Kohn, 1996; Klaassen and Nentjes, 1997;
Schmalensee, Joskow, Ellerman, Montero, and Bailey, 1998) Environmental markets
also hold the potential for increasing the cost-effectiveness of ecological investment
relative to other policy tools (Salamon, 1989). Lower costs of meeting environmental
regulations decreases the likelihood of noncompliance (Tietenberg, 2006).
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2.8 Research questions
Ultimately, there are still gaps about where collaboration can be best inserted
and structured within the policy process to produce the outcome trio of political
consensus, economic efficiency, and ecological health. In this sense, what guidance
can be provided to market designers about how they might intentionally craft a process
that will lead them toward success? Collaboration itself is multi-faceted, so what
degree of collaborative process helps create the social structure needed to enable
groups to achieve better outcomes? These broader research questions are examined
closely at three phases of trading program design through the questions below:

1. Did the degree of collaboration determine the social structure of who had the ability
to shape decisions BEFORE environmental markets began institutional design, and
how did that structure determine outcomes like trust and satisfaction?

2. Did the degree of collaboration determine the social structure of who had the ability
to shape decisions DURING trading framework design, and how did that structure
determine outcomes like trust and satisfaction?

3. AFTER environmental markets began operation, did the degree of collaboration
determine the social structure of who had the ability to shape decisions, and how did
that structure determine outcomes like trust and satisfaction?
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Chapter III. Research Design and Methods

A review of the literature suggested gaps in understanding of how
collaborative processes used during environmental markets designs can influence the
outcomes of those markets. This research sought to respond to those gaps by
investigating four case studies of water quality trading using a mix of data collection
tools, units of analysis, and analytical methods. This chapter describes the approach in
detail.

3.1 Research Design

The mix of methods chosen for this study provided a textured story of the
dynamics between process, social structure, and outcomes. Overall, the design
employed a multiple-case, multiple unit of analysis case study design (Yin, 2003).
Specifically, four cases consisting of active programs in the Upper Midwest using
collaborative processes to address nutrient pollution were examined.
Within each case study, I used three data collection tools: semi-structured
reconnaissance interviews with market organizers, a self-administered online social
network survey, and semi-structured follow-up interviews with five market
stakeholders per case. The measures within each data collection tool were drawn from
pre-existing sources, theory, and interaction with case study stakeholders. No formal
validity and reliability analysis was conducted for these measures, but the survey and
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interview guides were pre-tested in two iterations. Neither of the pre-tests generated
large enough sample sizes to do formal validity and reliability tests.
The research design included several feedback loops and redundancies to
increase the validity and reliability of generated data. Reconnaissance interviews with
one or two market organizers were used to identify network members, construct
language for variable measures, and make any necessary adjustments to research goals
to make the project most relevant to participants. The social network survey was pretested in Lake Tahoe where a network of stakeholders is beginning to discuss trading
options. The survey was pre-tested a second time with the market organizers in each of
the case studies. Within the survey, concepts were measured with multiple questions,
and follow-up interviews were used to confirm findings and add textured description
to data generated by the survey.
Analysis was conducted at three levels (process, interaction, and individual
attribute) using social network analysis, mixed measures ANOVA, a Preacher multiple
mediator test, description, and anecdotes with different applications toward the
research question. Generally, analysis was conducted within case studies to evaluate
the change in variables over time, across case studies for comparison, and using
responses from all case studies as one dataset to test the mediating role of social
structure between process and outcomes. See the following Table 3.1 on the
connections between research goals, analytical methods, and data collection tools and

descriptions below for more detail.
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Table 3.1 Connection between research questions, data collection, and analysis
Research goal
Identify network
members
Test measure
validity
Measure change
in variables over
time
Compare change
in variables
across cases
Test mediating
role of social
structure
between process
and outcomes

Data collection tool
Recon Interviews
Secondary documents
Recon Interviews

Analytical method
Informal content analysis
Informal content analysis

Survey
Descriptive stats
Survey
Repeated measures ANOVA
Survey
Social network analysis
Recon and Follow-up Interviews Informal content analysis
Survey
Descriptive stats
Survey
Mixed measures ANOVA
Social network analysis
Survey
Recon and Follow-up Interviews Informal content analysis
Survey
Preacher multiple mediator
analysis

3.2 Experimental model: Mediating roles of social structure

The research questions presented in Chapter 2 describe a hypothesized
pathway between collaborative process, social structure, and political consensus
outcomes. This pathway is built into a testable model in the following Figure 3.2
depicting the experimental model for this research. PROCESS: the degree of
collaboration is the independent variable containing multiple measures. OUTCOMES:
political consensus is the dependent variable, and SOCIAL STRUCTURE: who had
the ability to shape decisions mediates between PROCESS and OUTCOMES.
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Figure 3.2 Experimental model of relationships between experimental variables
used for this research
INDEPENDENT VARIABLES

DEPENDENT VARIABLES

PROCESS: Degree of collaboration

OUTCOMES: Political consensus

- Opportunity to participate
- Decision process used
- Process legitimacy
- Negotiation style
- Clarity of problem

- Satisfaction
-Trust

SOCIAL STRUCTURE: Who has ability to shape decisions
- Influence rating
- Importance of resources held
- Centrality (In and Out degree)
- Betweenness
MEDIATING VARIABLES
3.3 Case study selection

Four established water quality trading programs were selected for in-depth
case analysis from the population of 48 trading programs around the country (Guiling
et al., 2007). Water quality trading programs have greater diversity in decision-making
structures than other types of environmental markets. Wetlands and conservation
banking programs tend to follow similar rules in designing their programs and rarely
involve stakeholders without government authority. Air quality trading programs have
been studied extensively.
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The subset of water quality trading cases was selected as "most similar" cases.
According to Gerring (2007), most similar cases are similar on most variables expect
for the few of interest to the research question. All cases were established programs
that had completed institutional designs and were authorized to trade. Cases included
representatives of state natural resources agencies, regulated point sources of water
pollution, farmers and agricultural associations, and third parties. Third parties
included environmental organizations, trade associations, special districts, and other
parties independent of the traditional relationship between state regulators and targets
of regulations. The cases were drawn from programs designed to include more than
one trade among more than two trading partners. In other words, programs that were
designed for repeated interactions. All cases were trading to reduce nutrient loading
into major Midwestern water bodies, and have been active in some sense. Three of the
four cases have been actively trading. The forth completed several creditable projects,
and was active in all senses but the completion of a formal trade. This difference in
activity alone was not likely to create differences in the relationships between process,
social structure, and outcomes. Selecting from one type of market held the federal
rules and institutional context variables constant across cases.
Cases varied by the form of formal collaboration included in market design,
particularly the organization acting as the convener and the role of state regulatory
agencies. Non-state led programs were likely to have different forms of collaboration

and social structure than state led programs since the distribution of formal authority
was different. The case studies are introduced below.
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Table 3.3

Research case studies

Great Miami River, OH
Minnesota River, MN
Kalamazoo River, MI
South Nation, Ontario Can.

Regional special district
State water quality agency
Shift from state-led, to non-state led, to state-driven
Shift from state-led to locally-driven

3.3.1 Great Miami River Water Quality Trading Pilot Program, OH

The Great Miami River trading program was launched in 2004 by the Miami
Conservancy District, a special district originally formed to control floods. The Great
Miami drains into the Ohio River and then into the Mississippi. The program includes
point/non-point trades between wastewater treatment plants and farmers to decrease
phosphorous and nitrogen pollution. Treatment plants are facing a new Total
Maximum Daily Load (TMDL) and statewide nutrient standards. Projects are selected
by a multi-stakeholder advisory group. The District manages the program and brokers
trades, but the state Environmental Protection Agency retains formal regulatory
authority. The District held hundreds of meetings with watershed stakeholders and is
the driving force behind the trading program.

3.3.2 Minnesota River Watershed Permit, MN

The Minnesota is a major tributary to the Upper Mississippi. The Minnesota
Pollution Control Agency used a multi-stakeholder process to develop a TMDL for
Lower Minnesota River biochemical oxygen demand. Once the TMDL was signed,

the state convened working groups to establish a watershed-based discharge permit for
the entire Lower Minnesota River Basin. Point/point trading is included in the
discussions as a tool to ease transition for dischargers to the new discharge limits.
Point/non-point trades were excluded because reductions are needed during summer
months and nutrient discharges from non-point sources are concentrated in the spring.
The permit is complete and point sources could begin trading with each other in 2007.

3.3.3 Kalamazoo River Phosphorous Credit Trading Pilot, MI

The Kalamazoo pilot began in 1997 from local interest in voluntary non-point
source reduction programs and demonstrating the applicability of state trading rules. It
was also a pilot tied to Michigan's Department of Environmental Quality rulemaking.
The project was governed by an ad hoc steering committee composed of watershed
stakeholders. The pilot funded six credit generating projects, but the paper company
initially identified as a buyer went out of business before any trades were completed.
Members of the steering committee remain active in trading and water quality issues
in the state, but the state is largely determining direction on trading via permit
requirements and interpretation of trading rules.

57

3.3.4 South Nation Total Phosphorous Management Program, Ontario, Can.

Canada does not have an equivalent of the US Clean Water Act, but local
regulations enacted at the provincial and local level perform similar institutional
functions to water quality standards and National Pollution Discharge Elimination
System (NPDES) permits. The Ontario Ministry of Environment set phosphorous
limits in the early 1990s for all new dischargers in an area abutting Ottawa. New
dischargers are required to buy phosphorous credits from non-point sources. The
Ministry and the South Nation Conservation Authority (Authority) initiated a pilot to
test the trading concept. When the program began, it began as more of a top-down
structure, with the Authority in the lead, operating the program, and writing the rules.
Negative press and reaction from the agricultural community halted program
development. The Authority went back to the drawing board, and working with an
advisory committee including several agricultural interests, environmental groups, and
others redesigned the program. The South Nation is one of the oldest trading programs
in North America, and is certainly the most active. It has the longest history of active
trading and the most complete performance information for trading. The South Nation
case provides a control case for American legal institutions.
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3.3.5 Summary

In general, environmental markets have been self-organizing institutions,
emerging within the current regulatory context, but also driving changes to existing
rules. National and state-level policies and rules surrounding environmental markets
draw heavily from local experiences. In many cases, state policies directly adopt the
institutional frameworks adopted by a pioneer program in their state. As a result, many
water quality trading programs are relatively free to design their institutions as
stakeholders want within the confines of the national Clean Water Act. State
regulatory cultures and rules guide trading programs, but state policy is not likely to be
as significant a variable as the institutions stakeholders choose to design themselves.
The four cases chosen for this study represent trading programs from areas of national
importance. Two cases were selected from the Upper Mississippi and two from the
Great Lakes, two of the three great water bodies identified by US EPA. Collectively,
the Mississippi River and Great Lakes provide the drinking water, fisheries,
recreational, and transportation assets that support an enormous proportion of the
American economy and communities.
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3.4 Data collection

Data were collected over a single year from October 2006 to October 2007.
Several methods of data collection were used to answer different types of research
questions at different unites of analysis. The multiple method approach also built in
additional data validation.

3.4.1 Reconnaissance Interview

In each case study, a semi-structured reconnaissance interview (see Appendix
A) was conducted with the market organizer of the trading program discussions. The
reconnaissance interview was used to define the time periods of before trading
discussions began, during trading discussions, and after trading operations
commenced. It was also used to bound the roster of social network members. In the
network society, chains of relationships can be followed around the globe and back to
the original person (Dodds, Muhamad, and Watts, 2003). In this context, measurement
of relational change in networks needed to be bounded. The members of a social
network can be predefined using rosters of participants, interviews with key
informants, or other methods. This methodology created a roster of participants since
networks could be clearly bounded and network member names were easily available.

The roster was created initially from published lists of stakeholders.
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The roster names were confirmed first by market organizers, then by 1-2 other
key9 stakeholders in each case via an email from the researcher. The roster was
finalized during a field visit to each case where all stakeholders were invited to add or
delete names. The same roster was used for all time periods. During the
reconnaissance interview, data were collected on the institutional context and trading
program background. The final element of the reconnaissance interviews included
comments from the organizers on definitions of success. The reconnaissance
interviews were conducted in October 2006.

3.4.2 Social Network Survey

The bulk of data were collected using an online social network survey of active
participants in trading discussions (see Appendix A.2). The survey was constructed
with measures drawn from theory and tested questions, but also allowed for input on
questions and wording from trading program organizers. The survey was pre-tested in
Lake Tahoe which is in the early stages of trading program discussions. Minor
changes to the survey were made based on the first pre-test and comments from the
dissertation committee. The survey was sent via email to the lead organizers in each
case for a final pre-test. After the second pre-test, some initial questions were dropped
or re-organized to shorten the survey's length and some of the questions on trust were
re-worded to more accurately capture stakeholder perceptions of trust.
9

Key stakeholders were identified using several criteria. Market organizers identified them, they were
involved throughout most of the process, they represented an important stakeholder group, and/or they
were identified in several secondary sources.
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The survey was launched in each case study after a field visit to each case site.
During the field visit, the research was presented in an open meeting where all survey
participants were invited, and stakeholders had the opportunity to ask questions, add
or delete names from the roster, or request additional questions be added to the survey.
In two cases, one or two names were added or deleted from the roster. The same roster
was used in each case for all three time periods tested. Final changes were made and
the survey was sent out to the roster via email. Mail copies of the survey were sent to
10 respondents in one case who did not have access to email.
In all four cases, the survey invite was preceded by an email introduction about
the research. Three rounds of follow-up were conducted for non-responses, first with a
phone call then an email making sure the respondents received the survey invite and if
they had any questions. All surveys were closed August 2007.

3.4.3 Follow-up Interviews

Using the patterns for the social network survey, information from the
reconnaissance interviews, and document review, a final round of follow-up
interviews was conducted in September 2007 with five key stakeholders in each case.
The stakeholders were chosen to represent a diversity of groups (regulators, point
sources, agriculture, environmental groups, and third parties) and the key players

identified using social network measures of power and centrality.
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The interviews were semi-structured and the questions were designed to fill in
gaps left be the other methods and to make stronger causal connections between key
study variables.

3.5 Variables and measures

3.5.1 PROCESS: Degree of collaboration

The degree of collaboration in the decision-making process was measured by
several indicators collected via the social network survey and secondary sources. The
numeric indicators included interval measures for the following variables. Variables
are presented below in bold font within the text of the questions asked on the social
network survey.
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Table 3.5.1 Process measures included in the social network survey
1. "To what extent would you agree or disagree that there were opportunities for
all groups to participate in environmental decisions?"
2. "To what extent would you agree or disagree these decisions reflected what
all groups had to say?"
3. "What process was most often used to make decisions on environmental issues
before the general permit process began?"
a. Consensus (Everyone can live with the decision)
b. Negotiation between a small number of groups
c. Single person or group made the decision AFTER public comment
d. Single person or group made the decision with NO public comment
4. "Which of the following statements best describes your style of interaction
with others?"
a. Sharing information and solving tough problems with groups is how I
express creativity

(Cooperating style)

b. I look to use fair standards and formulae to reach a good compromise
(Compromising style)
c. I enjoy making strong arguments and convincing others to see things
my way
(Competing style)

5. "To what extent would you agree or disagree that when you began general
permit design, there was a clearly defined problem and set of objectives?"
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3.5.2 SOCIAL STRUCTURE: Who had the ability to shape decisions

Social structure included the number and diversity of relationships of influence
and resource dependence between stakeholders. These two types of relationships
indicated who had the ability to make decisions via formal authority and informally
via network position. Formal authority was built into institutional hierarchy, reporting
requirements and divisions of labor (Koontz et al., 2004). It also included a
stakeholder's ability to activate and use relationships and resources to shape decisions.
In most cases, the formal positions held by stakeholders and their authority defined by
the organizations they work for were outlined in secondary documents describing the
process. In all four cases, the state water quality agencies had the final administrative
say in approving many elements of trading programs. I also measured formal positions
as a resource held by individuals. Informal ability to make decisions was measured
using reputations for influence. This captured mean relationship strength,
interdependence among stakeholders (Berscheid, Snyder, and Omoto, 1989), the
density of network relationships, the centrality of individuals in the network, and
power of individuals relative to other stakeholders in the network. Informal ability to
make decisions was also measured by the control of important resources. "Control"
was measured using Freeman's degree centrality and Freeman's normalized degree

betweenness (Hanneman and Riddle, 2005). Degree centrality captures the number of
sending and receiving ties for a given actor. Freeman's measure of network centrality

65

is the fit of the overall network structure relative to a "star" network (where one
stakeholder sits at the center in between relationships among all other stakeholders).
Betweenness captures the proportion of network paths where an individual sits
between two stakeholders. These measures were normalized to control for size of the
network. "Important" resources were measured using the mean rating of resources
given by survey respondents.
Who had the power to make decisions includes both formal and informal
stakeholder positions. Formal authority was assessed using secondary sources, but
"position holds influence on public policy" was also measured as a resource held by
individuals. Informal ability to make decisions was measured using reputations for
influence. Specific social structure indicators built into the social network survey
included those listed in the following Table 3.5.2. This analysis was also conducted at
the organizational level using slightly different measures which included:
•

Mean influence rating, important of resources, centrality, and
betweenness by organizational type

•

Brokerage roles10 played by organizations for influential relationships

Gould and Fernandez (1989) describe five formal brokerage role played by individuals in a network.
A broker is an actor who sits on a directed path between two other actors. Broker roles include
"coordinators" between members of the same groups, outside "consultants" brokering a relationship
between members of the same group, "gatekeepers" who control access of outside groups to other
members of its own group, "representatives" connecting its group members with outsiders, and third
party "liaisons" connecting two different groups that are also different than its own group.
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Table 3.5.2 Social structure measures included in the social network survey
1. "Rate how influential each person is on your opinion on decisions"
a. Mean influence rating/relationship strength
b. Freeman's degree centrality (both in degree and out degree)
c. Freeman's degree betweenness
2. "Select the most valuable resource each person brought to decision-making" and
"Rate the value of these resources in group decisions"
a. Access to financial resources
b. Economic expertise
c. Different perspective
d. Knowledge of regulations
e. Relationship with peers
f.

Scientific expertise

g- Facilitation skills
h. Position holds influence on public policy

Network level measures of influential relationships explored hierarchy,
density, and network centrality. Hierarchy was measured using four indices relating
network structure to perfect hierarchy (Krackhardt, 1994). According to Krackhardt,
perfect hierarchy exists in a network where all stakeholders receive one relationship
except for the stakeholder at the top of the hierarchy, the network is connected in the
67

same structure, no relationships are reciprocated, and any pair of stakeholders is
connected to a common stakeholder higher up. Density of social interactions was
measured using the proportion of relationships existing to the total possible paired ties
in the network (Hanneman and Riddle, 2005). Centrality was explored with Freeman's
normalized network centrality.

3.5.3 OUTCOMES: Political consensus, Economic efficiency, Ecological health

OUTCOMES were primarily tied to political consensus given the early stages
of the development of all four trading programs. Political consensus measures were
used for most of the analysis. Some measures of economic efficiency and ecological
health were taken from secondary sources if available. Political consensus included
several measures including agreement on issues and definitions of success that were
part of the social network survey. Agreement was measured using the consistency of
rankings stakeholders gave definitions of success. Stakeholder satisfaction and clear
lines of accountability are also measures of political consensus. Another important
measure of political consensus was the level of trust from before, during, and after
trading framework discussions occurred.
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Table 3.5.3 Political consensus measures included in the social network survey
1. How do stakeholders define success? (1- very important, 5- not important)
a. Uncertainty around regulatory compliance is expected to decrease
b. Stakeholders are satisfied with how environmental planning is
operating
c. The consistency and coordination between agencies is expected to
increase
d. The level of trust among stakeholders has increased
e. Conflict (e.g. the potential for lawsuits) is expected to decrease
f.

The socioeconomic condition in the Basin is expected to improve

g. The costs of complying with regulations is expected to decrease
h. Ecosystem function in the Basin is expected to improve
i. There are no significant concerns with the equitable distribution of
pollution and/or revenue
1. "How well were environmental improvement efforts working before and after
trading?" (Satisfaction)
2. "Rate the following entities by their level of accountability if water quality
standards are not being met."
1. "Generally speaking, how often could people involved be expected to propose
solutions compatible with the needs of other members?" (Trust- consideration)
2. "How often could you expect people to make good-faith efforts to follow
through on their commitments?" (Trust- follow through)
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Economic efficiency was measured directly via estimated cost savings of
trading vs. other implementation options. It was also measured indirectly via trading
activity, asking in the survey, "If trading had not begun, what kind of activity/
discussion would not be occurring?" Trading volume included the number and dollar
value of trades. The more efficient a trading program in terms of lower transaction
costs and reduced uncertainty, the greater the activity in terms of trading volume.
Transaction costs were measured in broad terms by the average time to complete
trades, the actual costs of transactions, and cost savings to buyers.
Ecological outcomes include anticipated, perceived, and real improvements in
ecosystem health11. Anticipated improvements were measured by tracking the
importance stakeholders placed on ecological success criteria in relation to process or
socioeconomic criteria. Perceived improvements were measured as movement toward
improving water quality and increasing compliance with regulatory requirements.
Some of the activities that would not have occurred if not for trading discussions (e.g.
planning documents, projects, education, and new information) were also counted as
ecological outcomes. Finally, to the extent information is available, real improvements
were expressed as improvements in water quality and other ecosystem services.

11

To the extent cases had ecological outcome data available, they were incorporated into the research,
but most environmental markets were young enough that this information was limited. My long-term
commitment to research in the field will allow me to track whether or not environmental markets meet
the long-term environmental goals established through deliberative and participatory governance
through future projects.
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3.5.4 Demographics

Demographic information was collected in the social network survey for the
measures listed below in Table 3.5.4.

Table 3.5.4 Demographic measures included in the social network survey
1. Organization name, type, and title of the respondent
2. Years worked for that organization and in the watershed
3.Years lived in the watershed
4. Age
5. Gender
6. Educational attainment
7. Area of study

3.6 Analysis

This research combined different methods of network analysis at different
levels. Marcussen and Olsen (2005) describe two possible strategies for combining
methods of network analysis: a "pattern to process" strategy or a "process to pattern"
approach. In the pattern to process approach, social network analysis 1 2 is used to map

12

Social network analysis is both a quantitative and qualitative method to research the
structure of social relationships. It focuses on describing the pattern of social interactions contained
within a network of individuals or organizations (Hanneman and Riddle, 2005). Quantitative analysis is
based on empirical relational data describing the intensity, content, and other characteristics of a
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the structure of relationships to reveal patterns that may be concealed in methods using
individual or institutional-level approaches. The social network analysis is used to
form questions that are answered using a process approach. This research used the
pattern to process strategy because many of the relational patterns in policy
negotiations were unknown. There was a need to see these patterns before specific
causal links between collaborative process, social structure, and outcomes could be
tested.
Collaborative process, social structure, and outcome patterns were analyzed
within-case, and comparatively across case studies. The within-case analysis shows up
in Chapter 5 along with the background and relevant process descriptions for each
case. Throughout all levels of analysis, informal content analysis of secondary
documents, reconnaissance interviews, open-ended survey questions, and follow-up
interviews was used to add richness and support to the quantitative findings generated
by the social network survey. Descriptive statistics were generated using the social
network analysis software UCINET v. 6 and SPSS v. 12. These results were presented
in both tabular and graphical form. A social network can be depicted by showing a
graph of nodes and lines. In this study the nodes represent individual people, and the
lines represent a relationship that exists between two people or organizations.

relationship between two individuals or organizations as opposed to looking at the attributes of
individuals in isolation. It also relies heavily on the mathematics of graph theory and matrix algebra to
generate network statistics. Social network analysis can generate information about the social attributes
of individuals within a network, the patterns of relations for any one individual or pair of individuals, or
statistics on the pattern of the whole network. It can focus on describing relationships or the positions of
stakeholders couched within the social structure of those relationships. Social network analysis
effectively describes the structure of a social network, but it has been less effective at explaining the
causes or dynamics of change within that structure (Marcussen and Olsen, 2005).
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Depending on the graph, lines might be thicker or smaller depending on the strength of
the relationship. Arrows depict the direction of the relationship. For example, I might
know you, but you may not know me. The relationship might also be reciprocal,
meaning arrows go both ways. The graphs presented in this research depict only the
strong ties, or the instances when respondents said a person was "very influential" on
their opinion.
Chapter 6 includes comparative case analysis and significance tests for
changes over time. Significance in changes of means for each variable was tested
using both repeated measures and mixed model ANOVA. Repeated measures
ANOVA tested the contribution of changes over time within a case to the variation in
a variable. Mixed model ANOVA tested the contribution of both changes over time
and across case studies to the variation in a variable.
The analysis of causal links between collaborative process, social structure,
and outcomes used the Preacher Multiple Mediator Indirect Test (Preacher and Hayes,
2004) to test the experimental model presented in Figure 3.2 presented in Section 3.2
above. This analysis is presented in Chapter 6. Most of the variation in individual
responses on outcome measures of political consensus could NOT be explained by the
case study they came from (All intra-class correlation values were below 1.0. See
Appendix C for all ICC scored). Thus individual responses from all case studies could
be combined into one dataset to run the Preacher Multiple Mediator Indirect Test,

which tested the mediating role social structure played between collaborative process
and outcomes of political consensus.
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3.7 Validity and reliability

Several sources of potential challenges to validity and reliability exist within
this research design. Internal validity was addressed by a thorough review of theory
from multiple disciplines and the "pattern to process" approach of proposing and revisiting the theoretical framework and experimental model. This project's research
design used a fairly standardized framework, and the interview protocols, surveys, and
assumptions have been well documented. All of the data are readily accessible, and
should be considered reliable. No formal validity or reliability test was conducted
because of the small sample sizes. The important issues in this research surrounded
construct and external validity.

3.7.1 Construct validity

For each of the major concepts being tested (collaborative process, social
structure, and outcomes), there were not fully tested, operational measures. The
wording of questions and some of the variables were developed specifically for this
research, creating a potential construct validity challenge. Several measures were
developed for each concept, and in some cases, measurements were taken twice via
the social network survey and follow-up interviews. Verifications for construct
validity were provided through dissertation committee review, a pre-test in the Lake
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Tahoe Basin, reconnaissance interviews with key stakeholders in each case, and a
second pre-test with the market organizer in each case.
The Lake Tahoe pre-test helped clarify the criteria for defining and explaining
the boundary of the social network to stakeholders. The concerns on this issue
expressed in the pre-test did not re-emerge during the actual research. Six stakeholders
did submit comments on the network roster, which said there should have been
different lists of names for each time period. This was particularly true for the South
Nation case, which has been operating since the early 1990s. The same roster was
used to provide comparability across networks over time, balancing internal validity
with construct validity. The length of the roster was also an issue for the Minnesota
and South Nation cases in terms of survey fatigue where there were roughly 40
stakeholders involved. Finally, one stakeholder commented that it was difficult to
answer questions in the "before trading" time period because it was not clearly
bounded on either side like the other two time periods.
In terms of specific survey questions, three stakeholders felt the question
asking them to rate the influence of each stakeholder on their own opinion was an
evaluation of the overall quality of the person. For the question asking about important
resources stakeholders brought to the process, several stakeholders wanted to tie more
than one important resource to each person. The choice to limit answer choices to one
resource was made to limit response times and make it easier to correlate control of
important resources with collaborative process and political consensus.
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Recall of relational data is often a source of bias in network studies (Hanneman
and Riddle, 2004). In this research, stakeholders were asked to recall relational data
and information about processes that in some cases went back 10 years. Relational
data is not independent data. Perceptions of relationships are linked to both current
and past realities. As such, ex-post evaluations of relationship change need to be
careful with the conclusions they draw. Ideally, relational data is collected in real-time
slices at points throughout time, but in many instances this is not possible.
Stakeholders were given the opportunity to rank their own influence in
addition to the influence of others. This test suggested there was evidence of a recall
problem, but not one tied to time. Self-reported and stakeholder-given influence scores
were closest during trading program design, the period with the highest degree of
collaborative process across all cases. Second, stakeholders had difficultly reporting
their own influence on the group. They either under-reported or over-reported their
influence. They seemed to have less trouble scoring the influence of others.

3.7.2 External validity

External validity, or the generalizability of results, was the main limitation of
this study. These limitations were minimized by using a "most similar" case study
design, repeating measures at three time periods, and employing multiple methods of

analysis to test the sensitivity of findings. Social network analysis in particular is
subject to external validity challenges. Missing data are almost a given in any study of
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complex social networks over time. People change jobs, retire, get too busy to respond
to a survey or give an interview, or resist providing information on their relationships
with others. For this research response rates ranged across cases (Great Miami: 89%;
Minnesota: 57%; Kalamazoo: 47%; South Nation: 42%). Many social network metrics
rely on complete population information as opposed to a sample (i.e. 100% response
rates). Several strategies for dealing with missing data have been developed. The
validity of each strategy depends on the pattern of responses vs. non responses and
whether non responses should be treated as data.
The two sources of missing data are 1) incorrect network boundary
specification, and 2) non-respondents to a survey instrument or other data collection
tool. Since this research used a specific methodology to specify a roster of social
network members, the missing data strategies focused on non-responses using multiple
missing data strategies.

The options developed in the literature include:
1. Rebound network to include only complete information (Robins, Pattison, and
Woolcock, 2004)
2. In studies using measures of directed relationships, use only the social network
measures of "in" relationships (Robins et al., 2004)
3. If the pattern of non respondents is random and the percentage of relationships
reciprocated among respondents is high (e.g. Person A says Person B is
influential and Person B says Person A is influential), Stork and Richards
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(1992) recommend reconstruction. Reconstruction assumes that if a respondent
indicates a relationship exists with a non-respondent, then that relationship also
exists in the other direction. The challenge of using reconstruction with valued
measures of relationship strength is that although relationships are generally
reciprocated, the measures of relational strength may not match up exactly.
4. Exponential random graph models are recommended for missing data (Robins
et al., 2004). This approach splits relationships into ties between respondents
and ties between respondents and non-respondents. Models use these ties to
simulate the probability of what a network structure would look like.

Where respondents gave partial relational data in one time period, and
indicated why they did not provide additional data, relationships were projected out to
other time periods. This was done for one respondent in the Great Miami, three in the
Kalamazoo, six in the Minnesota, and two in the South Nation. In the Great Miami,
reconstruction was used to fill in social network data for the only two nonrespondents. Reciprocated relationships in this case were high and the two nonrespondents were random. In other case studies with higher numbers of non-responses,
the pattern of non-respondents was still random, but reconstruction was not a viable
strategy. One respondent was also deleted from the network in three of the four cases
because after data collection, none of the other respondents had reported relationships

with those individuals and the respondents had indicated they were not involved.
Overall, most of the key players identified by the organizers/facilitators of the
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collaborative process responded to the survey. Additionally, the social structure
statistics measured strong ties13, or those ties most central to the network. In this case,
non-respondents could actually be treated as data.
A second question of external validity centers on the generalizability of water
quality trading to other forms of environmental markets or governance networks. The
population of water quality trading cases are all young. This research focused on the
connection between collaboration, social structure, and process outcomes during
institutional design. In that sense, all four cases had completed this period even if they
did not have a long track record of implementation. The case study findings could also
be generalized to other governance networks in their early stages of formation.
Findings should not be generalized to established or stable governance networks.

3.8 Summary: Moving from the problem to answers

These first three chapters defined some of the challenges facing environmental
markets and other forms of network governance, the state of knowledge tied to
decision-making in networks, and a research design to explore and test the dynamic
links between collaborative process, social structure, and outcomes. The next three
chapters present and discuss findings through a combination of stories that explore
patterns, begin testing causal links, and attach meanings to these for communities of
market organizers, researchers, and other stakeholders.
13

Some network studies have shown strong ties may not be as important to understanding network
dynamics as weak ties, or the relationships that connect isolated parts of the network to new groups or
resources (Granovetter, 1973).
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Chapter IV. Case by Case Results

The sections in Chapter 4 present four water quality trading cases individually.
For each case, there is a description of the watershed, associated land uses, water
quality issues, and other background information. Background is also presented for the
events leading up to trading, the process used to develop the trading framework, and
where each case program is today in terms of trading activity, stakeholder
participation, and other factors. Finally, research results of the within-case analysis are
presented with a particular focus on the key concepts (PROCESS: degree of
collaboration, SOCIAL STRUCTURE: who has the ability to shape decisions, and
OUTCOMES: political consensus) as they evolve over time before, during, and after
trading program design.
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4.1 Great Miami River: Water Quality Trading Pilot Program

4.1.1 Watershed description

The Great Miami River flows 170 miles in the Southwest corner of Ohio to its
confluence with the Ohio River (a major tributary of the Mississippi River) near
Cincinnati. It covers 5,702 square miles including the Whitewater River in Indiana and
includes 2,300 miles of river and streams. Eighty percent of the watershed is covered
by agriculture (mostly corn, soybean, wheat), 12% is in urban use, 4% in forest, and
1% in water and wetland. The watershed's 1.3 million people are concentrated in
urban areas with Dayton being the largest city. Forty percent of the watershed's stream
reaches are considered impaired for water quality. Some of the major challenges
include habitat alteration, erosion and nutrient run-off from non-point sources, and
discharges from point sources. For major subwatersheds of the Great Miami, the Mad
River is one of the few cold water trout streams in Ohio, and the Stillwater River
provides a range of recreational opportunities (Miami Conservancy District, 2008).
There are 314 point source dischargers in the watershed (Kieser and
Associates, 2004). All of these sources are or will be affected by pollution discharge
limits.
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Figure 4.1.1 Great Miami River Watershed (Miami Conservancy District, 2008)
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4.2.2 Events leading up to trading discussions

In 2001, the Ohio Environmental Protection Agency (OH EPA) began a
phosphorous TMDL process for the Stillwater River, a major subwatershed of the
Great Miami. The TMDL was approved by EPA in 2004 and covers phosphorous,

habitat, and biochemical oxygen demand. A TMDL is in progress for the Mad River
covering similar constituents. The TMDLs are being developed for the river reaches
themselves, rather than for a lake or other specified point of compliance. Many of the
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river reaches along the main stem of the Great Miami seem to be meeting water
quality standards for phosphorous. Overall, it has been difficult to characterize which
reaches need improvement and if phosphorous limits are even needed.
In 2003 the Miami Conservancy District received a $1 million dollar
Conservation Innovation Grant from the USDA Natural Resource Conservation
Service for a 10-year pilot water quality trading program. The District is a special
assessment district under the 1914 Conservancy Act of Ohio. The District was formed
in response to a disastrous flood in 1913, and is funded by property assessments to
provide flood protection, high quality water, and recreation for the Great Miami
watershed.

4.1.3 Why trading began

The Miami Conservancy District had been involved in surface water quality
programs at the onset of Clean Water Act implementation. They had been the agency
charged by the state to develop water quality management plans until those were
shifted to regional management agencies in the 1970s. It stayed involved in
groundwater protection, but did work on surface water quality issues until the late
1990s. As the District re-engaged in water quality issues, staff held 13 scoping
meetings with city, county, and other stakeholders around the watershed. The
meetings asked what the District could do to best help improve surface water quality
(D. Hall and S. Hippensteel, personal communication, October 3, 2006). At the
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community and subwatershed level, there was a strong feeling that stakeholders knew
what needed to get done, but needed help leveraging resources to accomplish their
goals. District staff came away from those meetings trying to figure out how to deliver
funding to identified activities. The Miami Conservancy District and some of its core
partners decided to pursue trading as a way to deliver payments to rural landowners to
improve water quality, particularly to reduce phosphorous and nitrogen loading.
The District funded staff time and outside expertise to do some of the early
analysis exploring the feasibility of trading. Some District staff saw themselves as an
organization that could act as a bridge between urban and rural interests. An economic
analysis conducted in 2004 estimated more that $314 million in cost savings to the
watershed's point sources if they employed point to nonpoint trades as an alternative
to traditional technology upgrades at their facilities (Kieser and Associates, 2004). The
Miami Conservancy District and other partners saw an opportunity to increase
efficiency and direct resources to improving water quality coming from agricultural
lands. The District already had the capacity to run some elements of a trading
program. It had an extensive water quality monitoring program, had technical
knowledge, and had convened multi-stakeholder processes before.
Five municipal wastewater facilities joined the trading effort as early investors
before they received specific waste load allocations, hoping that early implementation
would reduce their overall cost of compliance. Anticipated limits are lmg/1 for total

phosphorous and 10mg/l for total nitrogen. One treatment facility is currently
operating at 1-2 mg/1 for phosphorous and 13mg/l for nitrogen. These investors cover
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the trading program and development costs and early credits are bought using the
USDA Conservation Innovation Grant funds (D. Hall and S. Hippensteel, personal
communication, October 3, 2006).

4.1.4 How the process worked

The District convened an Advisory Group of six people to guide program
design. The Advisory Group is made up of representatives from point sources,
farmers, soil and water conservation districts, and the District. The program design
was also informed and shaped by over 150 community and organization meetings held
throughout the watershed. Advisory Group members actively solicited input from their
constituents (D. Hall and S. Hippensteel, personal communication, October 3, 2006).
One stakeholder referred to this part of the process as having a "committee" of a
thousand strong.
Early outreach focused on engaging large wastewater facilities (those with
discharges larger than 0.5 mgd) and the agricultural community via the conservation
districts. Early economic projections estimated it would have cost facilities $450-500
million in facility upgrades to meet the anticipated lmg/1 phosphorous concentration
limits. For the City of Dayton, it would have cost $40 million over 20 years in
upgrades (Kieser and Associates, 2004). According to one stakeholder, facilities were

hesitant to sign on early until Ohio EPA signed off on the program. The Ohio Farm
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Bureau did extensive outreach via town hall radio programs, newsletter mailings, and
meetings.

Table 4.1.4.a Great Miami trading program key elements

|

| and Nitrogen

|

|

The final trading design is a point to non-point trading system, where mostly
wastewater facilities buy phosphorous credits from projects implemented on
agricultural lands. Purchases of nitrogen credits are also allowed, but there is not the
regulatory driver to spur demand for these credits and some of the science is missing
to quantify the nitrogen reductions of best management practices. Wastewater
facilities must buy credits from farmers upstream of their discharge points. This may
limit credit options for facilities in the upper portions of the watershed. The market is
organized as a clearinghouse (Guiling et al., 2007).
Nutrient reduction credits are calculated using a standardized calculation tool
based on the US EPA's Region 5 Credit Calculation Methodologies for Section 319
Watersheds. This same methodology was used in the Kalamazoo pilot. Ohio EPA
developed a spreadsheet of reduction estimates based on these methods. It is assumed
100% of the phosphorous reduction benefits reach the water and reach downstream.
There are no baseline calculations. The baseline equals the existing load. There are no
delivery ratios used in the Great Miami program. Credits have a maximum life of 10
years, and then they become part of the baseline (Miami Conservancy District, 2005).
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The simplicity of credit calculation made a big difference in lowering transaction costs
according to one point source representative.
Landowners work with their local soil and water conservation districts to
submit bids to the Advisory Group based on the price per pound of phosphorous
reduced. Creditable projects include planting filter strips, changing crop rotation and
tillage, managing manure, and treating milkhouse wastewater. The Advisory Group
selects projects to fund primarily based on the cost per pound of phosphorous reduced.
Once the best management practice is fully implemented, the farmer receives
payment. Federal cost-share funds (e.g. the Farm Bill's Environmental Quality
Incentives Program) cannot be used to generate credits (Miami Conservancy District,
2005). There are currently a limited number of practices eligible for credits, but an
Adaptive Management BMP Group led by NRCS is developing calculations for new
practices.
Credits are verified annually by the conservation district to make sure practices
are in place. If best management practices are not functioning, it is the conservation
district's responsibility to work with the farmer to get the project functioning. Sitespecific water quality data are collected at 5% of credit sites. Five percent is equal to
the number of sites spot-checked by NRCS for all the practices they fund. Point
sources submit annual reports to Ohio EPA reporting all their discharges and
activities, including credit purchases. Most of the monitoring is done at the watershed
scale (Miami Conservancy District, 2005).
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Facilities buy credits at the average credit price for that year for projects
upstream of their facility. The Advisory Group approves the trade. The facility pays
into a 3 r party fund that is held until the best management practice is implemented.
Ohio EPA modifies their permit accordingly. Point sources feel this structure makes it
easy for them because they do not have to work directly with credit sellers.
The Great Miami uses two sets of trading ratios to 1) create a reserve pool of
credits to reduce risks to water quality, and 2) provide incentives for early investment
in trading (Miami Conservancy District, 2005).

Table 4.1.4.b Trading ratios used to determine credit quantity in the Great
Miami program

Before TMDL
After TMDL

Discharge to altaining
Waters
1:1
2:1

Discharge to non altaining waters
2:1
3:1

Credits in the reserve pool have a five-year credit life. They can be used in the
event a credit project fails and the landowner cannot get the best management practice
functioning. No reserve pool credits have been produced so far since all of the
investors come from attaining river reaches and are trading before the TMDL.
Just as the Great Miami program was getting ready to buy its first round of
credits, Ohio EPA began writing a state water quality trading rule. Rule-making was
spurred by a request from Great Miami trading program organizers for Ohio EPA to
sign off on the program. Rulemaking delayed the trading program and at one point
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risked stalling its development completely (D. Hall and S. Hippensteel, personal
communication, October 3, 2006). The Ohio EPA rule posed the risk of mandating
changes in the Great Miami trading program design, which would have forced
stakeholders to start over with the process of institutional design. Ohio EPA worked
closely with Great Miami stakeholders, and as a result the rules draw heavily from the
Great Miami design. There are some inconsistencies, and when the rule was finalized
in 2006 the Great Miami program was given 10 years to operate under its current
structure before adapting to the state trading rule. The rule specifically says the Great
Miami program is in compliance with the rule, giving the District clear legal authority
to operate the program.
According to several stakeholders interviewed, the rulemaking progressed
quickly and was not a very inclusive process. It pulled heavily from the two model
programs in the state (the Great Miami and the Alpine Cheese permits).

4.1.5 Where are they now

Most of the trading program is run by the Advisory Group who meets quarterly
to approve projects and allocate credits to facilities. The first request for proposals to
credit sellers went out in 2005 and the first project funds were awarded in 2006. The
trading program is now in its third round of funding. The initial credit purchases
generated interest from farmers, but some miscommunication about which best
management practices could get funded and competition for the same landowners
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from the Farm Bill's Environmental Quality Incentives Program reduced the total
number of projects funded.
The average credit price based on competitive bidding was $2.50/lb of
phosphorous reduced in 2006. So far, farmers have bid below 100% of the cost to
implement best management practices in order to fall below the cut-off price for
funding. Funding for the soil and water conservation districts to facilitate the credit
projects is built into the asking price for credits. As a result, the bid for each project is
structured differently. According to one interviewee, more overhead is added into the
most cost-effective projects and less is added to keep the less cost-effective (but still
valuable) projects competitive. Some of the wastewater facilities are concerned about
their ability to secure affordable credits over the long term after the most cost-effective
best management practices are put in place. This creates risk for a facility choosing
between annual credit purchases rather than constructing new technology.

4.1.6 Within-case analysis results

The Great Miami trading effort is a proactive program getting out ahead of
TMDL requirements by providing incentives for early nutrient reductions. It involved
a diverse array of players early on and continued to engage those people. It kept the
core group of people involved throughout the process, and created pathways via
meetings for anyone to participate. The important groups (e.g. agency leaders and
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agriculture) were invested in the success of the process. Much of this had to do with
both process design, but also leadership from Miami Conservancy staff.
The social network surrounding the Great Miami trading effort included 19
people (6 point sources, 7 agricultural representatives, 2 regulatory agency staff, and 4
third parties). Eighty-four percent fully responded, and 5% partially responded to the
social network survey. Nine respondents were between the ages of 40 and 60 years old
and three were 20 to 40 years old. Educational levels were spread between graduate,
undergraduate, and high school degrees. People generally had either lived and worked
in the watershed for 21 years or more, or had worked statewide and lived outside the
watershed. Nine respondents had been with their organizations less than 10 years and
six had been with their organizations for 21 to 50 years.

Before trading began

Before the Miami Conservancy District began convening stakeholders to form
a trading program, participants already had some of the capacity needed for successful
collaboration. On average, stakeholders trusted others to often follow through on their
commitments and sometimes propose solutions compatible with the needs of others.
Eleven of 16 respondents indicated their negotiation styles were cooperative and no
one identified with a competitive negotiation style. The density of social relationships

existing among stakeholders before trading discussions began was also fairly high.
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Negotiation between a small number of groups was most often mentioned as
the process used for making decisions related to water quality. Survey respondents
disagreed that this process was legitimately representative14. On average, respondents
agreed there were opportunities for all groups to participate in these negotiations.
Before trading discussions began, OH EPA modeled the water quality
dynamics and waste loads for TMDLs. They had the formal authority to make
decisions on water quality standards, waste load allocations, and permit
language/requirements.
Informally, third parties like the Miami Conservancy District and a few key
representatives of point source and agricultural interests had a great deal of influence
in the social network making decisions on water quality. The one clique identified in
the network of reciprocated, very influential relationships included OH EPA, a point
source, and a third party. In Figure 4.1.6.a below describing the pattern of influential
relationships before trading, there was only one very strong15 tie between point
sources and agriculture. The central group of actors in the network are strongly tied to
each other, but not to everyone else in the network.

14

Process legitimacy is the indicator tied to a survey question asking about how reflective decisions
were of what all groups had to say. The term "legitimate" is used throughout the results section to refer
to results for this question.
15
Strong is defined as a relationship identified as "very influential" on a 4-point scale of not to very
influential.
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Figure 4.1.6.a Network graph of influential relationships between individuals
before trading discussions began16

In terms of network roles played, point sources and agricultural groups often
acted as representatives, linking members of their own groups to outside
organizations. Regulatory agencies served as liaisons, the only group sitting between

This is a graphical depiction of the social network, composed of nodes and lines. The nodes represent
individual people, and the lines represent a relationship of influence that exists between two people. The
spacing between the nodes is calculated in Netdraw v. 2.055 using the "spring-embedding" algorithm
(Hanneman and Riddle, 2005). The algorithm places nodes with similar relational characteristics closer
together, it creates a minimum space between nodes to ease interpretation of the graph, and makes the
line lengths between similar nodes the same. Arrows depict the direction of the relationship. For
example, you might be influential on my opinion, but I may not be influential on your opinion. The
relationship might also be reciprocal, meaning arrows go both ways.
17
Refer to footnote 10 on page 66 for definition of brokerage roles from Gould and Fernandez (1989).
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two different types of organizations. Third parties acted as consultants, linking two
members of the same type of organization.
Positional influence showed up most often as an important resource in very
influential relationships before trading. It was also rated as important by respondents.
Relationships with peers was also rated as an important resource before trading began.
Economic expertise was least likely to show up in very influential relationships and
was rated as least important by respondents.

During trading program design

The stakeholders in the Great Miami trading project held more than 100
meetings with organizations and people throughout the watershed. Overall the process
was still considered a negotiation between a small number of groups by most
respondents. However, the five respondents who indicated decisions were made by a
single group before recognized the process as either a negotiation or a consensusbuilding process.
Respondents on average agreed that the process was legitimate and that there
was an opportunity for all groups to participate. Sixty percent of respondents strongly
agreed there was a clear problem definition at the outset of trading discussions and the
rest agreed. Trust also increased. On average, stakeholders could often be trusted to

follow through on their commitments and propose solutions compatible with the needs
of others. The mean influence of stakeholders rose from 1.15 (1.14 std dev) to 1.36
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(1.27 std dev) from before to during trading discussions. The density of relationships
in the network also rose. None of the respondents played brokerage roles during
trading discussions. Each network member could reach the others directly. Looking at
the network graph of relationships during trading program design depicted in Figure
4.1.6.b below, it is clear ties became stronger as trading discussions began, and a
number of new relational paths opened up connecting agriculture, point sources, and
regulators. The centrality of the network did increase, coalescing around the third
parties coordinating and facilitating trading discussions.
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Figure 4.1.6.b Network graph of influential relationships between individuals
during trading framework design

After market operations began

The Great Miami program has now delivered three rounds of funding to credit
providers. Funding decisions are made by an advisory committee composed of many
of the same members who created the trading framework, but also some new
organizations and individuals. As the process moved into operation, both indicators of
trust continued to improve, mean relationship strength rose to 1.41 (std dev 1.32), and
most respondents (10) felt consensus was used to make decisions. Three people still
viewed the process as a negotiation between a small number of groups, and two felt
the process was controlled by a single organization with no public comment.
The structural measures of relational change leveled off from during to after
the trading framework was designed. Density decreased only slightly. Centrality
decreased from 52% to 43%, the same level as before trading discussions began. On
average, respondents felt the process was just as legitimate during the framework
design, but some felt there was less opportunity for all groups to participate after the
trading program began operation. The overall structural pattern of relations from
during to after did not change significantly (See Figure 4.1.6.C below for network
graph of relationships after trading began operation). Third parties remained central
and strong ties continued to exist among parties.
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• Agriculturists
* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

• Regulators

Figure 4.1.6.C Network graph of influential relationships between individuals
after trading moved into operation

In many ways, the extensive outreach and consultation that was part of the
trading framework design went away as the advisory committee focused on delivering
projects. Rather than direct involvement by stakeholders, brokerage roles returned to
the network. Point sources acted as both representatives to outside groups, liaisons
between two members of a different group, and coordinators between other point
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sources. Agriculture most often served as a liaison, but also acted as a representative
and a gatekeeper of relationships flowing to other agricultural groups. Third parties
continued to play a consultant role, but also acted as a liaison. Regulatory agencies
played no brokerage roles once trading discussions began or as trading began
operation. This shift in process and social structure has not led to a decrease in trust or
perceived decision quality.

Outcomes

Political consensus

Satisfaction with how things were working increased from 3.38 to 4.25 on a
scale of 1-5. Trust also increased throughout the process. Four stakeholders mentioned
that there would have been less coordination and interaction without the trading
program. The relationship between agriculture and urban interests was most often
mentioned in relation to positive improvements. Some point sources cited avoided
confrontation as an important output of the process. One stakeholder responded that
trading made it possible to discuss nutrient reductions from nonpoint sources.
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Economic efficiency

Three rounds of credit purchases have occurred using a combination of funds
from initial point source investors and a USDA Conservation Innovation Grant. In
2005 credit prices were capped at $1.50 per pound of phosphorous reduced, and in
2006 prices ranged up to $2.50 per pound of phosphorous reduced. These prices have
produced cost savings relative to what it would cost to install new technology at
treatment plants. In a 2004 economic analysis, Kieser and Associates estimated the
cost of treatment plant upgrades to meet phosphorous goals would total more than
$422 million for all facilities in the watershed at a projected cost ranging from $5.74
for larger facilities and $74,000 for smaller facilities per pound of phosphorous
reduced. The projected cost of purchasing credits was $37.8 million for the whole
watershed (Kieser and Associates, 2004). In written comments, stakeholders
mentioned there would be less funding available for nonpoint source improvements
without trading. If trading were not an option, one point source said they would only
be looking at technology improvements at their plants. The term "cost-effective"
appeared twice in written comments about trading.

Ecological health

The Great Miami program is generating water quality improvements on farm
lands in advance of TMDL requirements. To date, those improvements have not been

used to offset any specific pollution from point sources. The Miami Conservancy
District is conducting watershed-scale and project-scale monitoring to assess
effectiveness. The program is too new to asses most of that data. Some stakeholders
commented that the trading program generated true watershed plan implementation as
opposed to point sources financing improvements at only their plants. Another
stakeholder did not see a significant change in activity compared to what was
happening before trading. That same respondent commented that the trading program
focused too much on short-term results rather than long-term watershed
improvements. Overall, the program is generating investments in water quality
improvements and wide ecological health remains to be measured.

Table 4.1.6

Within-case analysis results summary: Great Miami River

During
Variable
Before
After
Degree of collaboration Low-Moderate
High
High
Ability to shape
Concentrated
Concentrated
Concentrated
decisions
with regulators
with third
with third parties
and point sources
and third parties parties
Satisfaction
Moderate
High
Moderate- High High
Trust
Moderate
High
High
Agreement on resource High
importance
High
Trading activity
Activity that would not 1. Funding for agricultural BMPs
2. Trust between urban and rural stakeholders
have occurred without
trading
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4.2 Kalamazoo River: Phosphorous Credit Trading Demonstration

4.2.1 Watershed description

The Kalamazoo River flows westward across 2,000 square miles of watershed
to empty into Lake Michigan at Saugatuck in lower southwest Michigan. Agriculture
composes 57% of land use in the watershed, with the remaining land covered by forest
(21%), urban (8%), wetland and water (5%), and other uses (9%). Four hundred and
fifty thousand people lived in the watershed in 1990 with an additional 1-2% more
anticipated to arrive by 2000 (Kieser, 2000). There are 50 point source dischargers in
the Kalamazoo, who are mostly municipal treatment plants and paper mills. All
sources of phosphorous together contribute on average 330,000 pounds of
phosphorous a year into Lake Michigan, which is 6% of the total annual load to the
lake (Kieser, 2000).
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Figure 4.2.1 Kalamazoo River Watershed Map (US EPA, 2008)

4.2.2 Events leading up to trading discussions

In 1997, the Michigan Department of Environmental Quality (MI DEQ) began
a market-based program feasibility study to explore the potential of water quality
trading. The components of the work included development of state trading rules,
waste load allocations to point sources, and a demonstration trading project. A 25 mile
stretch of the Kalamazoo River between Galesburg and the Kalamazoo/Allegan border
was chosen for the demonstration. The two dischargers in this stretch included the
City of Kalamazoo's treatment plant and Crown Vantage Paper Company. A TMDL
for phosphorous was finalized by MI DEQ in 2002 to reduce algal growth in Lake
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Allegan, a reservoir in the downstream portion of the Kalamazoo watershed (Kieser,
2000).

4.2.3 Why trading began

In 1996, the Forum of Greater Kalamazoo, a nonprofit organization, formed an
advisory committee to reduce water quality pollution from nonpoint sources with a
particular focus on phosphorous. The Forum was selected to guide the demonstration
project for MI DEQ. With the Forum pushing for nonpoint pollution reductions, a
paper mill looking for regulatory flexibility to accommodate future growth, and MI
DEQ working for statewide trading policy, the demonstration began.

4.2.4 How the process worked

The Forum convened and facilitated a steering committee to guide
development of the trading framework over two years from 1996 to 1998. Work
groups for communication, nonpoint sources, technical/regulatory, and administrative
issues formed to pass recommendations to a full steering committee. The Steering
committee was made up of agricultural interests, municipal and industrial point
sources, other state agencies, and an environmental organization (Kieser, 2000).
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Table 4.2.4

Kalamazoo trading program key elements

Forum for a Greater Kalamazoo/
Michigan DEQ

Phosphorous

Third party/Bank

The Kalamazoo program supports point/non-point trades via a third party bank.
The Steering Committee acted as the bank (Guiling et al., 2007). The Committee
administered a fund capitalized by grant monies and contributions from point sources.
Credits were generated from farms implementing best management practices and
urban sites stabilizing stream banks. Farm practices included animal exclusion from
streams, planting filter strips, and manure management. Urban practices included
planting and engineering solutions to prevent streambank erosion. A 2:1 trading ratio
was used except when implemented practices were part of Generally Accepted
Agricultural Management Practices, or part of the baseline. In those cases, a 4:1
trading ratio was used. Six credit-generating projects were funded (2 on-farm projects
and 4 stream bank stabilization projects). The paper company originally identified as a
buyer went out of business before final transactions took place, so those credits were
retired (Kieser, 2000).
Interested landowners would submit a Service Agreement to the Steering
Committee for approval, and the USDA NRCS would work with landowners to
develop, plan, and implement practices. Credit suppliers received 25% of their
payment on completion of a farm plan, 50% on construction of the best management
practice, and 25% after the practices were determined to operate as planned. Followup monitoring was conducted by NRCS and a local consulting firm. If a project did

not meet its objectives, credit suppliers would have 60 days to remedy the problem
and/or 90 days to return the funds (Kieser, 2000).

4.2.5 Where are they now

The paper company looking to buy phosphorous credits went out of business
before the TMDL was completed. The phosphorous reduction projects were put in
place and the credits were retired. The steering committee stopped meeting in 2000,
and the program is no longer active.

4.2.6 Within-case analysis results

The Kalamazoo pilot trading was at the forefront of water quality trading
development in the United States when it began in 1997. It was integrated together
with TMDL development, state-level rulemaking on trading, and local
implementation. The process of developing the trading framework hit bumps along the
way, but the advisory committee facilitated by the Forum of Greater Kalamazoo
reached consensus on a trading program design. The Kalamazoo program did not
deliver trades because of external factors, not because of lack of consensus among
internal stakeholders. Trades have not occurred in the Kalamazoo because there has

been a lack of demand based on economic decline and missing regulatory drivers and
support from the Michigan DEQ. The process in the Kalamazoo increased
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collaboration and changed relationships, but it did not build the stable institutional
structures necessary to see trading through changes in the external political and
economic environment (e.g. a new governor or factories going out of business).
The social network involved in the Kalamazoo trading effort included 28
people (8 point sources, 11 agricultural representatives, 4 regulatory agency staff, and
5 third parties). Thirty-six percent fully responded, and 11% partially responded. Most
of the respondents were 40 to 60 years old, and all had completed some level of
college education (7 with graduate degrees). Most had lived and worked in the
Kalamazoo watershed for 21-50 years. Respondents had been with their current
organization over a range of years (3 from 0-10 years, 4 from 11-20 years, and 4 from
21-50 years.

Before trading began

The evolution of trading in the Kalamazoo occurred against a backdrop of
overall economic decline in Michigan. Many of the industrial sources, such as paper
mills, were struggling to stay in business. The Forum for the Greater Kalamazoo was a
non-profit organization working in the region as a civic association. They had
developed programs for education and small projects related to non-point source
pollution control. When they were selected by MI DEQ to act as a pilot, they also
brought on a team of consultants to help run the project. Before trading began,
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stakeholders on average said they somewhat trusted others to follow through on their
commitments and consider the interest of others.
Negotiation styles included a mix of compromising (5), cooperating (4), and
competing (1) styles of interaction. Just under half of all possible relationships that
could exist were reported in the social network, and on average relational strength was
not extremely high. Six people felt decisions were controlled by a single group with
no public comment, four said there was some comment before a single group made the
decision, and two felt decisions were made by consensus before trading began.
Despite the view that a single group controlled decisions, respondents on average
agreed there were opportunities to participate in decisions and that the process was
legitimate.
Formally, MI DEQ retained the authority to develop TMDLs, the trading rule,
and approve the trading framework developed in the Kalamazoo. Informally, a mix of
people held influence in environmental decisions, including the state agriculture
department, local point sources, and other organizations. For the most part,
agricultural stakeholders were peripheral to the core of the network and less strongly
tied to other stakeholders (see Figure 4.2.6.a below for network graph of relationships
before trading began). One individual representative of agriculture did sit at the center
of the network before trading began.

108

• Agriculturists
* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.2.6.a

• Regulators

Network graph of influential relationships between individuals
before trading discussions began

Before trading discussions began, network members played a number and
range of brokerage roles. Point sources most often acted as liaisons between two
different groups and representatives of other point sources, but they also acted as

coordinators and gatekeepers. Agricultural organizations were less often involved as
brokers, but they did play minor roles as a gatekeeper and liaison. Third parties acted
primarily as liaisons between two different types of organizations. Regulatory
agencies also acted as liaisons, but worked as representatives and consultants as well.
A mix of resources was associated with the most influential relationships
before trading, including relationships with peers, facilitation skills, and scientific
expertise. Those similar resources were called out when stakeholders rated resources
as well. Economic expertise showed up as the least important resource before trading
in both the relational and rating measures of resources.

During trading program design

In the research kick-off meeting, in follow-up interviews, and in survey
comments, stakeholders told consistent stories of the importance of process in
developing the trading framework. Establishing ground rules, building relationships,
and listening with respect were seen as important aspects identified as generating
consensus. Nine of 11 respondents felt the process of developing the trading
framework was a consensus process. More people also perceived decisions as more
open and representative than before trading began. People agreed the problem
definition was clear at the beginning of the process.

Trust also increased. On average, stakeholders could often be trusted to follow
through on their commitments and propose solutions compatible with the needs of
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others. The mean influence of stakeholders rose from 1.47 to 1.56 from before to
during trading discussions. The density of relationships in the network also rose, and
centrality decreased. Agricultural groups moved into the center of the network, but
many were not directly connected to point sources via strong ties (see Figure 4.2.6.b
below for network graph of relationships during trading program design).
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• Agriculturists
* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.2.6.b

• Regulators

Network graph of influential relationships between individuals
during trading framework design

The number of brokerage roles decreased during trading discussions as more
direct relationships developed. Point sources continued to act as important
representatives for other point sources, and although their liaison role was reduced it
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was still present. They also filled brokerage roles as coordinators, gatekeepers, and
consultants. The brokerage role of agricultural organizations increased, particularly
acting as representatives of other agricultural groups. Third parties continued playing
liaison roles with point sources and regulatory agencies. Regulatory agencies also
continued to act as representatives and consultants.

After market operations began

As the trading framework was developed and the group moved into
implementation, a couple of key external factors shaped the ability of the Kalamazoo
program to deliver trades. The identified buyer, a local paper company, went out of
business and eliminated the demand for credits. The credits that were created from
nonpoint source best management practices were banked, but ultimately went unused
because of lack of demand. Part of the missing demand was also tied to the MI DEQ.
A couple of key MI DEQ staff were very involved in the Kalamazoo pilot from the
beginning, but moved on to other organizations after the trading framework was
completed. The departure of those key staff and a change in the governor's office
caused MI DEQ to withdraw from some of their earlier excitement about trading
according to several stakeholders. These external factors had measurable impacts on
the degree of collaboration and who had the ability to shape decisions. Looking at the

network graph of relationships after trading began in Figure 4.2.6.c below, many of
the strong ties that existed during trading discussions disappeared. The network
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structure relied on a few strong ties remaining between representatives of point
sources, agriculture, and third parties to remain stable.

• Agriculturists
* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.2.6.C

• Regulators

Network graph of influential relationships between individuals
after trading moved into operation
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Six people felt the decision process after the framework was a negotiation
process, three felt it was still a consensus process, and two felt the process was
controlled by a single group. The two who felt the process after was controlled by a
single group had said the process was consensus-based during trading discussions. On
average, people still agreed there were opportunities for all groups to participate, but
the average score on participation (4.00) was lower than the score from before trading
(4.08). There was also a drop in people's agreement that the process was legitimate
after trading (3.27) compared to before (3.85). Trust in terms of both follow-through
and consideration of others dropped from during trading framework design, but
remained higher than levels before trading.
The number of times actors filled externally focused brokerage roles such as
representatives, consultants, and liaisons continued to decrease after the trading
framework was in place. The number of actors playing the internally focused roles of
coordinator and gatekeeper rose, particularly for point sources and agricultural
organizations.
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Outcomes

Political consensus

Satisfaction increased from 2.82 to 3.45 in spite of the lack of trading. Most
respondents still felt positively about the process and the relationships they formed
even if the substantive results felt short of what they had hoped for. Collaborative
discussions were mentioned by five stakeholders as a positive output of the trading
process. According to respondents, trading discussions led to information sharing,
trust, interagency cooperation, and friendships. Dialogue broke through some of the
initial anxieties stakeholders had as the process began. One stakeholder remarked that
these improvements were isolated only to the trading framework design. According to
this stakeholder, there was no legacy mechanism or institutional memory to facilitate
continuation of the dialogue. Another stakeholder remarked that trading cannot
succeed without high level support within state government and the Governor's office.
Most of the policy outputs mentioned included positive feelings tied to the height of
collaboration. Trust appeared several times in comments. This was not mentioned
explicitly in any of the data collected, but there seemed to be a disconnect in terms of
who was leading the trading program. The Kalamazoo program was initiated as a pilot
effort tied to state trading rules. For many of the stakeholders, they identified with
being part of a statewide effort, but felt clearly empowered to design a trading
program that they would lead in the Kalamazoo. When leadership changes happened
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at the state level in the governor's office and at MIDEQ, decisions were made that
undermined the viability of the Kalamazoo program. This potential existing in the
Great Miami case as Ohio EPA began its rulemaking process, but Great Miami
stakeholders worked extensively with Ohio EPA to protect the autonomy and design
of their trading program.

Economic efficiency

A local paper company contributed $25,000 toward the purchase of BMPs. The
company estimated it would cost $58/lb to $29/lb of phosphorous reduced to upgrade
their treatment facilities (Kieser, 2000). Estimated nonpoint source reduction costs
were $0.82 to $96/lb of phosphorous removed. Those BMPs were implemented, but
the paper company went out of business and no trades were conducted. There is not
enough data to judge the economic efficiency of Kalamazoo program since external
factors (i.e. failed companies and lack of regulatory support) limited trading activity.

Ecological health

Kalamazoo stakeholders said repeatedly that the trading framework design
increased the focus of discussions surrounding implementation. The Kalamazoo pilot
implemented best management practices in a small number of projects. Those
phosphorous reductions were never used to offset pollution and were environmental
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gains. The closing of the industrial facility may have been an ecological benefit, but
not a benefit viewed by stakeholders or a result of the trading program. The trading
framework is dormant, but stakeholders continue to work on issues related to water
quality. Overall, there was limited ecological health tied to the Kalamazoo program
beyond the expanded information and relationships created through the process.

Table 4.2.6

Within-case analysis results summary: Kalamazoo River

Y s u r i a b l e " ' : . ' :••".;•"•'.".•'••-"•"•

Degree of
collaboration
Ability to shape
decisions
Satisfaction
Trust
Agreement on resource
importance
Trading activity
Activity that would not
have occurred without
trading

Before ,
Moderate- High

During
High

''After-....
Moderate

Dispersed, led by
regulators

Dispersed, led
by regulators
and third parties

Dispersed, led by
third parties and
point sources
Moderate
Moderate
Low

Low
Low- Moderate
Moderate

Moderate- High
High

Low
1. Discussions among stakeholders
2. New metrics for phosphorous reduction
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4.3 Minnesota River Basin: General Phosphorous Permit Phase 1

4.3.1 Watershed description

The Minnesota River covers almost a third of Minnesota in the southwest
corner (16,770 square miles and 37 counties). Over its 335 miles, it flows through
agricultural lands and cities on its way from the South Dakota border eastward to its
confluence with the Mississippi River at the City of St. Paul. River water quality is
impaired by bacteria, sedimentation, phosphorous, nitrogen, and hydrologic
modification (MPCA, 2008). Many of the impairments identified above cause low
levels of dissolved oxygen in the water, reducing the ability of the river to support fish
and other aquatic life. Under the Clean Water Act, the Minnesota Pollution Control
Agency (MPCA), initiated a waste load allocation study to identify the sources of
specific water quality problems in the basin. Low dissolved oxygen during summer
low flow periods was identified as a particular problem in the lower reach of the
Minnesota Basin (MPCA, 2004).
The Lower Minnesota River covers 1,760 square miles of relatively flat area.
Over one 50 mile stretch, the river drops just 90 feet. River flows can change
dramatically from flood (47,500 cubic feet per second during the 1997 flood) to
drought (completely dry near the City of Montevideo in the 1930s) levels. As the river
moves through the Lower basin, river flow increase dramatically as large tributaries
join the main stem. Phosphorous concentrations and suspended sediments (the source
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of most of the dissolved oxygen problem) increase as the river levels out below the
City of Granite Falls. The final 25 miles of the Lower Minnesota River has a 9-ft
dredged channel to carry barge traffic and is highly influenced by hydrology in the
Mississippi River. This final reach can act like a lake in low-flow conditions. The
nutrients carried by the Minnesota River into the Mississippi can cause substantial
algal growth or blooms. When the algae die off, they consume oxygen in the water,
leaving less available for fish and other aquatic life (MPCA, 2004).

Figure 4.3.1.a

Minnesota River Watershed Map 1 (MPCA, 2004)

Rigorous scientific modeling and information gathering beginning in 1985
have been an important part of characterizing the nature of the Minnesota River's
water quality problems. The Minnesota Assessment Project linking biochemical
oxygen demand with eutrophication in the river and downstream in Lake Pepin. The
Lake is part of the Mississippi River and drains 50% of the state. It has symbolic
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significance as a recreational and environmental resource. The Assessment showed the
Minnesota River was the largest source of pollution for the Lake (M. Graziani,
personal communication, September 17, 2007).

Figure 4.3.1.b

Minnesota River Watershed Map 2 (MPCA, 2004)

4.3.2 Events leading up to trading discussions

Based on the Assessment findings, MPCA began adopting phosphorous
reduction strategies beyond lakes. They called for lmg/L discharge limits for

permitted point sources. Early in the 1990s, lawsuits were on the horizon forcing
implementation of these limits.
This last stretch has been the early focus for phosphorous reductions in the
Lower Minnesota River between the outfall of Lac Qui Parle reservoir and the City of
Shakopee. Modeling of phosphorous sources conducted for MPCA identified a 40%
reduction of biochemical oxygen demand (an indicator of low dissolved oxygen) goal
to remove the Lower Minnesota River's dissolved oxygen problems. Before 2004,
1,240 lbs of phosphorous per day were sent to the Mississippi via the lower basin. The
modeling showed that number needed to get reduced to 752 lbs/day. The modeling
was done as part of a Total Maximum Daily Load process (MPCA, 2004). At the time
the TMDL process began, Minnesota's governor was prioritizing a clean Minnesota
River, saying it should be clean in 10 years. Agriculture was nervous about being
blamed as the source of the river's water quality problems.
Between 2003 and 2004, MPCA convened a stakeholder process to review the
TMDL modeling approach and provide input on the specific waste load allocation to
phosphorous sources (MPCA, 2004). There was general consensus the Minnesota
River had been suffering from algal blooms and other nutrient-related problems for
decades. Nominations for a TMDL advisory committee were solicited from two public
meetings in 2003. Seventy people submitted more than 60 nominations for the
committee. MPCA selected 45 to represent municipal and industrial point sources,

agriculture and commodity groups, and watershed and environmental groups. The
committee met five times over 6 months from June to November 2003 to finalize their
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recommendations to MPCA. The final TMDL was released by the state in February
2004, three additional public meetings were held, and EPA approved the TMDL in
2004 (MPCA, 2004).
Immediately following EPA approval of the TMDL, MPCA began a general
permit process to cover the 156 point source dischargers in the Lower Minnesota. The
agency convened another stakeholder group over six months focused primarily on the
point source dischargers given waste load allocations under the TMDL. The TMDL
gave individual waste load allocations to the 40 dischargers (35 municipal and 5
industrial) in the Lower Minnesota putting more than 1,800 lbs of phosphorous per
year into the river. Small dischargers, discharge stabilization ponds, under-sewered
communities, and nonpoint sources did not get individual allocations. These 40
facilities need to reduce their phosphorous loading 35% between 2005 and 2010
(Phase I permit), ramping up to a 51% reduction by 2015 (Phase II permit). The permit
sets a mass limit on discharges during low flow (May 1 to September 30), and requires
monitoring of discharges 1-2 times per week. At the end of 10 years, all large point
sources will need to treat their wastewater to a concentration of lmg/liter of
phosphorous (MPCA, 2007).

4.3.3 Why trading began

Point to point trading was built into the TMDL to provide flexibility for large
dischargers in their compliance schedules. When the TMDL was submitted to EPA in
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2004, there were concerns about the 10-year implementation schedule. The first four
NPDES permits issued did not contain the lmg/L discharge limit for phosphorous.
The Minnesota Center for Environmental Advocacy considered a lawsuit against
MPCA. Before the lawsuit came to court, a settlement was reached that if MPCA and
regulated point sources could agree to and design a trading program in eight months,
the Center for Environmental Advocacy would not press the lawsuit. This drove the
pace of trading program discussions (M. Graziani, personal communication,
September 17, 2007).
Minnesota has one of the longest histories in the country with water quality
trading. Permits including trading were issued to the Rahr Malting Company in 1997
and the Southern Minnesota Sugar Beet Cooperative in 1999. Under a 1988 TMDL in
the Lower Minnesota for carbonaceous biochemical oxygen demand, there was no
additional load to allocate to new facilities. Both Rahr Malting and the Beet
Cooperative wanted to build new wastewater treatment facilities. They negotiated with
MPCA to purchase offsets from nonpoint sources upstream to offset its new load into
the river (Breetz et al., 2004). These permits were good starts, but the state and other
stakeholders wanted a TMDL to cover all sources. Neither the Rahr nor Beet
Cooperative permits were subject to the new load reduction requirements under the
2004 TMDL.
Many stakeholders expected nonpoint sources to be identified as a major

phosphorous source, but TMDL modeling showed nonpoint sources only contributed
28% of phosphorous during low flows, and that the problem could be addressed

adequately with point source reductions. As a result only the 40 large dischargers and
any new point source facilities (e.g. new ethanol plants) have access to the point to
point trading option. To generate credits, a facility must reduce phosphorous loads
beyond its wasteload allocation by installing better treatment technology or changing
its treatment practices. Those credits are subject to discounts and trading ratios
accounting for location of the buyers and sellers and a margin of safety. All credits are
converted in "Jordan trading units" based on their distance to the Jordan monitoring
station used to monitor performance. MPCA (2007) presents one sample trade in one
of its fact sheets. Dischargers could begin trading in 2007.

•

Lower Minnesota sample phosphorous trade
A City needs to purchase 100 pounds of phosphorus to meet its effluent limit.
The City Jordan factor is 0.17, which says they need to buy 17 Jordan Trading
Units plus an additional 10% as a margin of safety (for a total demand of 18.7).
To meet this City's needs, another discharger would need to take the 18.7
credits needed, divide it by its Jordan factor (e.g. .91), and supply that number
of credits (20.5 lbs of reduction below the discharger's waste load allocation in
this example).
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4.3.4 How the process worked

Both the TMDL and the general permit processes were facilitated by MPCA
staff. The Minnesota River TMDL looked at a peculiar problem according to one
stakeholder. The focus was on phosphorous problems during low flow events, but
there hadn't been a low flow event in over 10 years. The problem was clear for some
at MPCA, but it was more difficult to articulate the need for reductions to other
stakeholders. The Minnesota River TMDL was at the beginning of a switch in
regulating water quality from local BOD and ammonia strategies to dealing with
broader, basinwide issues. State law still lists phosphorous limits just for lakes, but
courts and other drivers are pushing discussions toward watershed approaches. The
TMDL process exposed stakeholders who would later participate in the general permit
to many of the technical details associated with phosphorous transport, loading, and
waste load allocations. Coming away from that process, everyone had an
understanding of the scientific elements needed for trading (J. Klang, personal
communication, September 10, 2007).

Table 4.3.4

Minnesota River trading program key elements
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Minnesota Pollution
Control Agency

Biochemical oxygen demand
(phosphorous)

Bilateral negotiations
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Moving into the general permit process, stakeholders had input on many of the
decisions, but MPCA needed to approve any final decisions on waste load allocations
or trading rules. The trading program design was modeled after Long Island Sound's
program in Connecticut and the Neuse River in North Carolina. Some of the point
sources liked the use of trading associations in the Neuse River to coordinate trades
and share liability. Some environmental organizations felt the Neuse model did not
have the transparency in decision-making that the Connecticut program had. As a
result, permits were issued to individual sources, but trading between associations
would be allowed (M. Graziani, personal communication, September 17, 2007).

4.3.5 Where are they now

As of 2007, two trades have been completed between the Cities of Granite
Falls and the City of Mankato (for $2/lb of phosphorous) and Northstar Energy and
the City of Lake Crystal (for $24/lb of phosphorous). Several new trades are on the
horizon involving 16 potential new ethanol processing facilities. The Southern
Minnesota Beet Cooperative continues to buy nonpoint source phosphorous offsets for
its plant, but Rahr Making's four offset projects were completed in 2002 (Guiling et
al., 2007).
MPCA is currently being sued on other permits for sources draining into Lake
Pepin. Since the Minnesota River General Permit contains a provision for no net
increase in phosphorous loads and a trading mechanism, the state has been able to

move forward with permits on the Minnesota River without legal challenges (M.
Graziani, personal communication, September 17, 2007).
At the time this paper was being published, a new permitted facility had
violated its trading agreement by purchasing credits outside of its compliance window.
MPCA is now considering how to respond to this permit violation. Should MPCA
begin an enforcement action? Should they require the facility to purchase additional
credits? There are questions about how MPCA will react and how the trading program
will move through this issue.

4.3.6 Within-case analysis results

The Minnesota River General Permit process involved new processes,
resources, and relationships from the beginning. The Minnesota case is different than
the other four cases in this research. Collaboration began earlier, during TMDL
development and goal setting. The trading program was also designed as a point to
point program to build flexibility into compliance schedules for point sources. Trading
was never viewed as a long-term solution, just a 10-year option for compliance. Even
though the institutional design for the Minnesota program is significantly different
than the other three cases included in this study, the collaborative process tied
extensively to the goal setting and program design make it a comparable case. Many
of the social dynamics and questions or roles, resources, and responsibilities were
present in the Minnesota case, just as they were in Michigan, Ohio, and Ontario.

The social network in the Minnesota case was large, but a core set of staff from
MPCA, the cities, and industrial plants were involved throughout the TMDL process,
writing the general permit, and today as trading is allowed to operate. The network
was bounded around those individuals central to the general permit process. Not all
individuals involved in the TMDL process were included, and some of the smaller
cities and peripherally involved stakeholders in the general permit process were
excluded from the network roster. The network focused on 44 individuals (21 point
sources, 1 agricultural representative, 15 regulatory agency staff, and 7 third parties).
Forty-two percent fully responded, and 15% partially responded. The population of
respondents were generally 40-60 years old (79% 40-60 years old, 16% 20-40, and 5%
over 60). Ninety percent had completed college degrees (32% graduate degrees).
Respondents came from a wide geography of places. Thirty-two percent had never
lived in the watershed, 16% had lived there 11-20 years, 36% 21-50 years, and 16%
more than 50 years. Generally, respondents who had never lived in the watershed were
based in Minneapolis/St. Paul. Respondents had also worked in the watershed over a
range of years (20% for 1-10 years, 40% for 11-20 years, and 40% for 21-50 years).
There was a similar pattern for the number of years people had worked in their
organizations (32% for 0-10 years, 29% for 11-20 years, and 39% for 21-50 years).
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Before trading began

The "before" period for the Minnesota program was defined as the TMDL
development process. MPCA convened a group of stakeholders to review the pollution
loading models and to discuss the allocation of loads. The collaborative process
applied to TMDL development was new for MPCA and most of the associated
stakeholders according to several interviews. The process began with open hostility
between agricultural groups and MPCA and point sources. Agricultural groups feared
they would shoulder most of the burden of reducing pollution. The models showed
most of the phosphorous problem was tied to low flows and could be fixed with point
source reductions alone. After that point, negotiations honed in on point source
allocations.
As a result, survey respondents on average agreed there were opportunities for
all groups to participate and that the process was legitimate. All of the point sources
had opportunities to participate in meetings, and MPCA made considerable effort to
form a representative stakeholder group of point source interests. On average, people
could sometimes be trusted to follow through on their commitments, but could only
sometimes or rarely be trusted to consider the interest of others.
On average, stakeholders trusted others to often follow through on their
commitments and sometimes propose solutions compatible with the needs of others.
Fourteen of 20 people identified with a compromising style of negotiation, five people
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identified as cooperators, and one identified as a competitor. 35% of all possible
relationships were measured before the general permit and trading discussions began.
Consensus (10) and negotiation (6) were most often mentioned as the process
used to make decisions, but six people also felt decisions were controlled by a single
group. MPCA maintained formal authority to make decisions throughout the TMDL
development process and development of the general permit, but as the process moved
forward, stakeholders gained more and more informal ability to shape decisions.
Before general permit discussions began, MPCA staff formed the most
influential cliques within the network. On average, relationships were somewhat
strong (1.16) between members of the network. The network before trading began was
polarized (see network graph of relationships before trading began in Figure 4.3.6.a
below). The strongest ties existed between MPCA staff, and point source and third
party representatives relied on these ties to keep the network together.
Members of the network played several brokerage roles before trading
discussions began. Regulatory agencies played consultant roles between members of
other groups, representatives and gatekeepers for other regulatory agency staff, and
liaisons between members of two other groups. Point source roles were more
internally focused, acting as coordinators, gatekeepers, and representatives with other
point sources. Third parties acted as liaisons.

131

* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.3.6.a

• Regulators

Network graph of influential relationships between individuals
before trading discussions began

Positional influence and scientific expertise showed up most often in very
influential relationships before trading. In ratings of these resources, respondents
identified knowledge of regulations and scientific expertise as the two most important
resources. Positional influence was rated near the bottom. Access to financial
resources was rated the lowest by stakeholders, and also least likely to show up in the
most influential relationships.
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During trading program design

Development of the general permit was a short and intense set of discussions
driven largely by MPCA and the larger cities. The group was under a tight timeline
driven by a pre-litigation settlement to develop trading as part of a general permit
within eight months. By comparison, the other case studies in this research worked
over one or more years to develop their trading programs. More people (14) perceived
the general permit process as a consensus process, but three still viewed it as a
negotiation, and three as controlled by a single group. On average people agreed or
strongly agreed there were opportunities for all to participate and agreed the process
was legitimate. People also agreed there was a clear definition of the problem to be
addressed through the general permit process. Trust in people's consideration of
other's interests increased considerably through the general permit process, and trust
in people's follow-through on commitments also increased.
The important resources shifted from positional influence and scientific
expertise to knowledge of regulation and scientific expertise in both the relational and
attribute ratings of resources. However, there was little observed change in the social
structure of relationships from before to during. Mean relationship strength remained
the same (1.16), density only increased slightly from 35% to 37%, and network
centrality only increased slightly from 30% to 32%. During trading discussions a core
of MPCA staff and large cities formed the center of the network according to the
network graph of relationships during trading program design in Figure 4.3.6.b below.

Figure 4.3.6.b

Network graph of influential relationships between individuals
during trading framework discussions

The number of brokerage roles played by MPCA decreased and shifted more
toward the externally focused consultant and liaison roles. Point sources played more
brokerage roles which continued to center around representative, coordinator, and
gatekeeper roles. Third parties also increased their brokerage roles, particularly as
consultants and liaisons.
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After market operations began

Once the general permit had been issued, point sources were free to trade, but
the regular meetings and formal arenas for discussion ceased to exist. In several of the
follow-up interviews, three stakeholders asked questions about the current status of the
trading program. Several of the point sources were interested in what was happening
but did not know what was going on. This missing information appeared in several
sets of responses throughout the survey.
People did not give consistent answers on the decision process now in use.
Four said a single group made the decision with no public comment, two said a single
group made the decision after public comment, six felt the process was a negotiation,
and four believed it was a consensus process. On average, people did not agree or
disagree if there were opportunities for all groups to participate or if the process was
legitimate. The mean ratings for both of these measures were lower than from before
trading discussions began.
The average responses for trust were also mixed. The mean rating for people's
trust in others to follow through on their commitments continued to increase from
before to during and after trading discussions, but the rating for consideration of
other's interests dropped from during to after, but not to the low levels of before.
Mean relationship strength, density, and centrality all decreased from during to

after trading discussions. A core group of MPCA staff remained central in the
network, but many of the direct ties formed during trading discussions disappeared,

and the strength of ties weakened. Many point sources became disconnected from the
network and the presence of a few MPCA staff kept the other point sources from being
disconnected. The important resources also shifted back to a pattern similar to before
trading. Scientific expertise and positional influence became most important again.
However, relationships with peers became an important resource in the most
influential relationships.

•

•

* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.3.6.C

• Regulators

Network graph of influential relationships between individuals
after trading moved into operation
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Brokerage roles continued to decrease for all organizations, but the mix of
internally and externally focused roles remained similar.

Outcomes

Political consensus

Satisfaction increased from 2.85 to 3.85. In survey comments stakeholders said
it was important to get everyone in one room. Several said no TMDL implementation
would have occurred without trading discussions and others said implementation
would have been slower. Stakeholders reached consensus on the design of the TMDL,
and on the general permit. Most of the lasting relationship changes seem to have
occurred within MPCA and have generated more coordination across departments and
among staff at MPCA. There were fewer lasting strong relationships that formed
among point sources in the watershed.

Economic efficiency

Two trades have occurred in the Minnesota Basin under the general permit.
Granite Falls Energy purchased phosphorous credits from the City of Mankato for

$2.00/lb of phosphorous reduced and Northstar Energy bought credits from the City of
Lake Crystal for $24.00/lb of phosphorous. Northstar is 6 miles from Mankato, so the
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price is higher due to the trading ratios and discount factors (Guiling et al., 2007). So
far new ethanol plants, which have a zero load allocation under the TMDL, have been
the only source of credit demand. Several respondents noted that without trading,
economic development and permitting new facilities would not have occurred without
trading.
Some respondents were still skeptical about trading. One wrote that the
Minnesota trading program was a band aid. For this respondent, it made sense to
invest early in technology rather than wait. For another, they felt there were other
technological options to meet requirements that would have been more effective than
trading.

Ecological health

Trading has accelerated implementation of the Minnesota River TMDL. Under
permit conditions without trading, facilities might have taken longer to complete
facility upgrades or new and expanded facilities would not have been permitted in the
Basin. Accelerated implementation is clearly an ecological benefit, but trading has
also allowed new permits for ethanol facilities, and there is question whether the
trading program can achieve its goal of no net increase in phosphorous. Like some of
the other cases, trading has expanded the flow of information among wastewater
facility operators about how to best increase water quality. One of the environmental
challenges is that the TMDL only covered a small part of the overall water quality

problem stemming from nutrients in the Minnesota River. This is not a problem
inherent to trading, but is a complexity resulting from the goal-setting process.

Table 4.3.6

Within-case analysis results summary: Minnesota River
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Degree of collaboration
Ability to shape
decisions
Satisfaction
Trust
Agreement on resource
importance
Trading activity
Activity that would not
have occurred without
trading
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third parties and
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Moderate- High
Grouped around
regulators
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Grouped around
regulators

Moderate- High
High

High
Moderate- High
Low

Moderate
1. Implementation of TMDL and issuing permits
2. Economic growth
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4.4 South Nation River: Total Phosphorous Management Program

4.4.1 Watershed description

The South Nation River drains 3,810 square kilometers land between the
Ottawa and St Lawrence Rivers in southeastern Ontario Province, Canada. Flowing
170 km from Brockville to the river's confluence with the Ottawa River near
Plantagenet, the South Nation drops only 85 m. It is a slow, flat river meandering
across agricultural areas and small population centers. In 1996, almost 135,000 people
lived in the South Nation watershed, which includes portions of the City of Ottawa.
From 1991 to 1996, the population increased 13%. On average there are 40 people per
square mile, but that ranges from 8 in some areas to 354 per square km in population
centers. The South Nation experienced widespread forest conversion to agricultural
uses in the 1880s. In 1999, 57% of the watershed was used for agriculture and 4.7%
lay in wetlands. Urban and industrial uses cover 5% of the watershed. The
combination of disturbance regimes with highly erodible soils generates a natural
turbidity and brown color in the South Nation's waters (South Nation Conservation
2006).
A survey completed by South Nation Conservation (2006), a special district,
showed water quality was a number one concern for its stakeholders. Two of the most
serious water quality concerns are phosphorous and turbidity. The South nation has
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one of the highest phosphorous concentrations of any river on the Canadian Shield or
Great Lakes and Saint Lawrence lowlands. These concentrations were even higher in
subwatersheds of the South Nation with higher proportions of agricultural land use.
Although 90% of the phosphorous in the South Nation can be traced to agricultural
land uses, municipal and industrial point sources and urban nonpoint sources also
contribute to the phosphorous problems. There are 15 municipal and 2 industrial dairy
wastewater treatment plants in the watershed. There has been little change in
phosphorous concentrations since the 1960s (South Nation Conservation, 2006).
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Figure 4.4.1

South Nation River Watershed (South Nation Conservation, 2008)

4.4.2 Events leading up to trading discussions

Canada does not have an equivalent of the US Clean Water Act, but
regulations enacted at the provincial and local level perform similar institutional
functions to water quality standards and National Pollution Discharge Elimination
System (NPDES) permits. The Ontario Ministry of Environment (Ministry of

Environment) is the regulatory agency responsible for managing water quality and sets
the conditions for licensing wastewater treatment plants via their Certificate of
Approval. The Ministry of Environment's interim Provincial Water Quality Objective
Section 3, Policy 2 functions similarly to a TMDL, or an overall cap on pollution. The
policy states that no new pollution can occur in a watershed or water body that is
currently exceeded guidelines. Every year, the South Nation exceeds the .03 mg/L
guideline for phosphorous. Mean phosphorous in the South Nation ranged from .07
mg/L to 0.126 mg/L based on a network of monitoring sites collecting data back to
1967 (South Nation Conservation, 2006). For a long time, the policy was not enforced.
The Ministry of Environment became interested in trading as an implementation
mechanism for beginning to enforce the policy. The South Nation acted as a pilot
program. South Nation Conservation has the legal authority to regulate water quality
at the local level.

4.4.3 Why trading began

South Nation Conservation Authority had supported a Clean Water Committee
to deliver water quality improvement grants to landowners since 1993, well before the
Total Phosphorous Management program began. The program was small. The
Authority grew throughout the early 1990s, getting more involved with cities, the

general public, and extension services. In 1995, the Authority's funding was cut and
had to reduce staff by 1/3 (D. O'Grady, personal communication, October 24, 2006).
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The reduction in program capacity forced the Authority to sit down with
municipalities and other local groups to seriously consider which programs were
necessary and even if the organization should exist. Local groups voiced support for
South Nation Conservation, and that experience strengthened relationships with
municipalities and other groups.
When the Ministry of Environment proposed a pilot trading program, South
Nation Conservation had the confidence it could deliver because it had the information
on what it took to generate credits and deliver funds on a small scale. It had built the
capacity needed to deliver a trading program.

4.4.4 How the process worked

When the program began in 1997, it began as more of a top-down structure,
with the Ministry of Environment and South Nation Conservation developing trading
rules without much input from other stakeholders (both municipalities and
agriculture). One trade occurred with an industrial dairy before the final trading
structure was in place. Negative press and reaction from the agricultural community
halted program development. Significant opposition from the agricultural community
called the program a license to pollute. The Conservancy went back to the drawing
board, and working with an advisory committee including several agricultural

interests, environmental groups, and others redesigned the program. They developed a
Statement of Roles and Responsibilities that outlined the design of the program. The

program design was completed in 2000 (D. O'Grady and R. Boutz, personal
communication, September 11, 2007).

Table 4.4.4

South Nation trading program key elements
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South Nation Conservation Authority | Phosphorous

Market type
Clearinghouse

The South Nation program is a point to non-point source trading program. It is
administered by South Nation Conservation and the Clean Water Committee, a body
of local stakeholder groups. The Ministry of Environment backs the program, but is
not involved in its implementation. Buyers are wastewater dischargers and sellers are
individual farmers implementing phosphorous reduction projects. Wastewater plants
wanting to expand their facilities must buy the one-time equivalent of one year's
worth of discharge worth of credits. The assumption is that a best management
practice funded will be in place forever. All credit-generating practices are structural,
and include milkhouse wastewater treatment, manure management, chemical storage,
planting buffer strips, etc (South Nation Conservation, 2006).
The program is largely delivered by farmer representatives, practicing farmers
paid by South Nation Conservation to recruit landowners and inspect practices. When
farmers sign up to implement practices, they do not know if their projects will be used
as credits or as other portions of the Clean Water Program. When the projects are
brought before the Clean Water Committee for approval, their name and other

identifying information is kept confidential. Payments go to farmers after projects are
completed.
The Clean Water Committee is the decision-making body for the Total
Phosphorous Management Program. They select projects and frame program policy.
Members include the Ministry of Environment, municipalities contributing funding,
South Nation Conservation, farm organizations and farmers, and other stakeholders.
Trading ratios increased from 2:1 to 4:1 for buyers. Prices paid to farmers for
practices are tied to the cost of implementation. Buyer prices are set to cover these
costs (75%) plus the costs of running the program (25%). Prices were originally set at
C$300/kg of phosphorous, but have been increased to C$375/kg in 2007 based on
increasing costs. This cost is well below the funds needed to complete facility
upgrades. The quantity of credits needed is determined by an Environmental Study
Report, which determines the current and future loads of a facility. Once the buyer has
negotiated payments into the South Nation program, it submits its final report to the
Ministry of Environment. Once approved, the buyer can begin paying into the
program and funds can be used to purchase offsets (South Nation Conservation, 2006).
South Nation Conservation submits an annual report to participating discharges
describing the offsets funded by the Total Phosphorous Management Program.

146

4.4.5 Where are they now

The South Nation is one of the oldest trading programs in North America, and
is certainly the most active. It has the longest history of active trading and the most
complete performance information for trading. In 2006, 26 projects were approved for
funding from the Clean Water Fund and 15 of those generated credits for the Total
Phosphorous Management Program. Projects are prioritized using a ranking system.
Together, these projects will reduce roughly 817 kg of phosphorous per year. Six
wastewater plants have purchased credits from South Nation for a total of C$805,000
over the last 7 years (South Nation Conservation, 2007).
The Ministry of Environment will evaluate the trading program every five
years and make any revisions if necessary.

4.4.6 Within-case analysis results

The Total Phosphorous Management Program is still considered a pilot by the
Ministry of Environment, but it has been in operation longer than most water quality
trading programs in North America. The program launched with a rough start, causing
a complete redesign of the trading rules and process. This reworking rebuilt
relationships among stakeholders in the program.
The social network at the core of the South Nation's Total Phosphorous
Trading Program included 36 people (7 point sources, 13 agricultural representatives,
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1 regulatory agency staff, and 15 third parties). The third party category included the
South Nation Conservation Authority staff and their farm representatives. Thirtyseven percent fully responded, and 5% partially responded. One network member was
removed from the roster because they had only been involved in the last few months.
Fifty percent of the network population was over 60 years old, 36% was 41-60 years
old, and 14% was 20-40 years old. Seventy-three percent had completed university
degrees (46% graduate degrees), 20% had completed some other form of higher
education or professional training, and 7% had completed high school degrees.
Generally, network members have lived in the watershed for a long time (33% for
more than 50 years, 33% for 21-50 years, 7% for 11-20 years, and 27% have never
lived in the South Nation). Thirteen percent have worked in the watershed for more
than 50 years, 47% have worked there for 21-50 years, 13% for 11-20 years, and 27%
for 1-10 years. Respondents have been with their current organization for a range of
time periods (22% for 21-50 years, 45% for 11-20 years, and 33% for 0-10 years).

Before trading began

The Total Phosphorous Management Program grew out of an existing grant
program with a long history of delivering grants to landowners for water quality
improvements. There was existing capacity within the South Nation Conservation

Authority to collect funds from municipalities and deliver them to water quality
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improvement projects completed by rural landowners. Staff at South Nation also held
the technical skills and environmental information necessary to run a trading program.
On average, stakeholders trusted others to often follow through on their
commitments and sometimes propose solutions compatible with the needs of others.
Negotiation styles included a mix of compromising (5), cooperating (7), and
competing styles (2). Fifty-two percent of the total possible social relationships
existing among stakeholders were present before trading discussions began, and on
average, those relationships were very strong to strong.
Respondents most often felt a single group controlled decisions before trading
began (9), but five people also mentioned decisions were made by consensus. Of the
nine people who said decisions were controlled by a single group, five said there was
no public comment, and four said decisions were made after public comment.
On average, survey respondents neither agreed nor disagreed that this process
was legitimate and that there were opportunities for all groups to participate in these
negotiations.
Before trading discussions began, the Ontario Ministry of Environment had
formal authority to license wastewater treatment plants and industrial discharges, but
South Nation Conservation also had some authority to control water quality issues in
its region. This formal authority had not translated into strict mandates or widespread
enforcement measures. Informally, the Ministry of Environment and South Nation

Conservation had a great deal of influence before trading, but several of the local
agricultural organizations were also very influential. The network graph of

relationships before trading began operation in Figure 4.4.6.a below shows agricultural
organizations at the center of the network joined by third parties and a few point
sources.

• Agriculturists
* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.4.6.a

• Regulators

Network graph of influential relationships between individuals
before trading discussions began
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Agricultural organizations played an important role representing other
agricultural groups, but also filled brokerage roles as coordinators, gatekeepers,
consultants, and liaisons. Third parties were also important representatives before
trading discussions began, and played minor brokerage roles in the same categories
filled by agricultural groups. Regulatory agencies played a minor brokerage role as a
consultant. Point sources played externally focused roles as liaisons and consultants,
but also acted in some cases as gatekeepers of relationships to other point sources.
. Positional influence showed up most often in very influential relationships
before trading, but relationships with peers was also identified as an important
resource. In respondent ratings, knowledge of regulations was identified as the most
important resource, and positional influence was rated much lower. Economic
expertise was least likely to show up in very influential relationships and was rated as
least important by respondents. Scientific expertise and a different perspective were
also viewed as less important resources before trading began.

During trading program design

The initial trading program discussions generated significant concerns,
particularly among agricultural organizations in the watershed. The first trading design
had been put together largely by the Ministry of Environment and South Nation

Conservation with little input from others. The ensuing conflict led South Nation
Conservation and the Ministry of Environment to reopen the trading design, involve
151

more stakeholders, articulate the roles and responsibilities of different parties, and
devolve much of the decision-making authority to stakeholders.
The second wave of program design was considered a consensus process by
most respondents (9). Three respondents still considered the process controlled by a
single group and two considered it a negotiation. On average, people agreed the
process was legitimate and that there was an opportunity for all groups to participate.
Trust also increased. The mean influence of stakeholders rose only slightly from 1.26
to 1.28 from before to during trading discussions. The density of relationships in the
network remained almost the same, and network centrality dropped from 14.5% to
13.8%. Stronger and more direct relationships formed between agriculture and third
parties (See network graph of relationships during trading program design in Figure
4.4.6.b below). Third parties and Ministry of Environment staff were at the center of
the network.
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• Agriculturists
* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.4.6.b

• Regulators

Network graph of influential relationships between individuals
during trading framework design

Generally, brokerage roles did not change significantly from before to during
trading discussions. Point sources did increase their brokerage roles as liaisons and
gatekeepers, and third parties acted as representatives in more instances.
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After market operations began

Once trading began in the South Nation, the Clean Water Committee continued
to control many of the program decisions, including project selection, prices, etc...
More respondents considered this phase a consensus process (12) than any other time
period measured. More respondents also felt the process continued to provide more
opportunities to participate and the process continued to be viewed as legitimate.
However, some of the indicators of collaboration leveled off or even decreased as the
trading program moved into operation. The mean relationship strength dropped from
1.28 to 1.24, lower than the 1.26 before trading. Centrality also increased from 13.8%
to 15.9%. The network graph of relationships after trading began operation in Figure
4.4.6.C below shows increases in strong ties among actors, but also the stable location
of agriculture at the core of the network.
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* Arrows indicate direction of influence
* Closer nodes share similar relational patterns

Figure 4.4.6.C

• Regulators

Network graph of influential relationships between individuals
after trading moved into operation

As the Clean Water Committee began delivering grants and operating, the
intense discussions and connections to organizations outside the committee were not
as necessary. This is reflected in the increase in brokerage roles. Agricultural
organizations were more significant brokers after the trading framework was complete
than either before or during discussions. They acted as important representatives and
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gatekeepers with other agricultural organizations. They also increased the instances
they acted in externally focused roles as liaisons and consultants. Point sources and
third parties were both less involved in brokerage roles after trading began than they
were during or before trading. Regulatory agencies filled a small role as a liaison and
consultant in some relationships after trading began.
The Total Phosphorous Management Program is one of the only trading
programs old enough to have conducted a formal evaluation of outcomes. In 2004, a
telephone survey was conducted with 68 landowners, 17 Clean Water Committee
members, and 5 other program partners who participated in the trading program
(Kassirer, 2004). In this survey, 82% of Clean Water Committee members felt
agricultural organizations had been adequately involved. Of participating landowners
surveyed, 52% did not know if agricultural organizations had been involved, but of
those who did know, 31% felt agriculture had been adequately involved. Overall
landowners felt the trading program had clear applications and guidelines and was
operated fairly.

Outcomes

The evaluation concluded the Total Phosphorous Management Program had
established a stronger network among the organization involved in the project and that

the partnership was working well (Kassirer, 2004).
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Political consensus

Only five respondents surveyed for the program evaluation in 2004 were
dissatisfied with the program. Eighty-nine point six percent of participating
landowners had already recommended the program to a friend or neighbor, and 61%
surveyed said they would recommend other watersheds take up the program. In spite
of this overall satisfaction, there remained concerns with the trading program. Fifty-six
percent of the landowners felt they were being asked to shoulder too much of the
responsibility of improving water quality relative to other stakeholders, and most
landowners did not know wastewater plants were responsible for 5-10% of the
phosphorous load in the South Nation. Program partners continued to express some
lingering concerns that the payments to landowners were a one-time deal, and not an
ongoing relationship. Some landowners continued to have a lingering suspicion of
South Nation Conservation, and stressed the importance of actively involving new and
different farmers (Kassirer, 2004).
In the survey conducted for this research, satisfaction increased from 2.86 to
4.00 from before to after the trading program. Respondents noted that discussions
between farm and municipal interests would not be occurring without the trading
program. One stakeholder said the trading program was a real pain to start, but that the
process of working through issues increased understanding and broke down barriers.
Information was exchanged through more open communication and broader
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involvement. Not everyone was satisfied with the trading program. Some stakeholders
still felt trading equaled a license to pollute.

Economic efficiency

Six point sources have purchased credits via the Total Phosphorous
Management program for a total investment of C$805,000 spread over 7 years. In
2006, 26 of 48 proposed phosphorous reduction projects were selected to receive
funding. Average credit cost has decreased over time from C$ 9.69 in 2003 to C$ 2.48
in 2006. One stakeholder mentioned that the stakeholder process helped move project
implementation forward more efficiently by gaining trust and eliminating
misinformation. Without trading, there would be significantly less funding available to
implement water quality improvement on farms, which is a tangible ecological benefit
as well as being an indicator of economic efficiency.

Ecological health

When asked about program accomplishments, 41% of respondents surveyed
for the 2004 program evaluation were not ably to say what the program had
accomplished. The major benefits mentioned included increased property values,

improved opinions of South Nation Conservation and the Ministry of Environment,
increased respect for the environment, and reduced health risks. Half of the
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landowners surveyed said they could not notice a difference in water quality, but the
other half said they noticed less sediment in the river, increases in the number and
diversity of fish and wildlife, less algae, and improved well water. Thirty-seven
percent of landowners surveyed had developed an environmental farm plan, and
survey participants had leveraged more than C$ 1.7 million beyond the grants given
directly through the trading program (Kassirer, 2004).
In the survey conducted for this research, one stakeholder said that
municipalities would not be in compliance with Ministry of Environment rules if not
for the trading program, and nutrient loads in the South Nation would continue to
increase. Another said there was still a question whether the program was really
working and water quality was improving. Several respondents indicated that without
the trading, there would not be the open exchanges between the farms, municipalities,
and industry on how to improve water quality. Information flows have been important
to assessing project effectiveness and identifying new watershed problems.

Table 4.4.6

Within-case analysis results summary: South Nation River

i g S ^ K ^ l B p ^ ^ ^ ^ e i i H ^ ^ j ^ M P
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Degree of collaboration Low-Moderate
Moderate-High High
Dispersed, led
Dispersed, led
Dispersed, led by
Ability to shape
by regulators
by regulators
decisions
regulators and
and agriculture
and agriculture
agriculture
Low
Moderate
Satisfaction
Moderate
Moderate- High Moderate-High
Trust
Low
Low
Agreement on resource Low
importance
High
Trading activity
Activity that would not 1. Same level of funding for agricultural BMPs
2. Information exchange between stakeholders
occur without trading
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Chapter V. Comparative Results

Looking at cases one by one allows each case to tell its own story, gradually
building to larger patterns of similarities and differences. This chapter slices the
research results differently, laying case results side by side for a comparative analysis.
Comparisons are conducted for each of the major concepts described in Chapter 3 as
they evolve over time; PROCESS: degree of collaboration, SOCIAL STRUCTURE:
who has the ability to shape decisions, and OUTCOMES18. This chapter also treats
each individual survey response across all four cases as one collective body of data to
begin exploring the mediating effect social structure plays between the degree of
collaboration and political consensus19. The subsection headings are titled to
summarize some of the major themes emerging from the results.

5.1 PROCESS: Degree of collaboration

Although all four cases used collaborative process designs, each had nuanced
differences in context, stakeholder composition, and process elements. In interviews,
stakeholders credited the collaborative process in terms of generating shared
understandings, identities, and ownership of trading program designs.

Repeated measures ANOVAs were conducted to determine whether the means of these variables
changed significantly over time. Mixed ANOVAs were conducted to confirm that change over time
accounted for the significant portion of variation rather than the effect of case study association.
19
Mediation was tested using the Preacher Multiple Mediator Indirect Test (Preacher and Hayes, 2004).
This test uses boot-strapping methods to counter the effects of dependence among variables.
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5.1.1 Collaborative capacity may not matter as much as process design

All four cases began with different degrees of collaboration. The Minnesota
and Kalamazoo trading program stakeholders both felt there were greater
opportunities before trading began for people to participate and the process was
viewed as more legitimate than their counterparts in the Great Miami and the South
Nation watersheds. The Minnesota program picked up where a collaborative process
to set a Total Maximum Daily Load had left off. In the Kalamazoo, a civic
organization had begun bringing together stakeholders to address non-point source
pollution. When trading programs moved into framework design, collaboration
increased significantly for all cases (See Figures 5.1.1.a and 5.1. Lb below for
comparisons of mean results for decision legitimacy and participation across time and
10

cases) . The opportunity to participate, process legitimacy, and the perception that
consensus was used as a decision rule all increased. All cases were selected because of
their collaborative decision rules, but consensus decision rules were also tied with
process elements to bring in new stakeholders. Together, as these two elements
increased, people felt their interests were embodied within decisions and they had the
ability to shape decisions. As a result, they were more likely to perceive the process as
legitimate.
20

For all repeated measures ANOVAs, Mauchley's test was used for sphericity, a problem created
when data are correlated. If the test was significant (p<.05) and the assumption of sphericity had been
violated, degrees of freedom were corrected using Huynh-Feldt's estimate of sphericity (epsilon >.75)
or Greenhouse-Geisser (epsilon<.75).

Figure 5.1.1.a

Perceived legitimacy of decisions between cases across time
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[Change in process legitimacy was significant, F(2, 100) =7.09, p<.05, but so was
Mauchley's test. Changes remained significant with the Huynh-Feldt correction, F(1.8,
89)=7.09, p<.05)]
Figure 5.1.1.D Perceived opportunities to participate between cases across time
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[Change in participation was significant, F(2, 104) =5.35, p<.05, and Mauchley's test
was not.]
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For all cases rules for how group decisions were made from before trading
discussions began to during trading discussions changed significantly21. Decision
processes moved from being controlled by a single organization to a combination of
negotiation and consensus. These four cases were selected because they used
collaborative processes, but the choice of process did shape the degree of
collaboration.
There was no apparent tie between the negotiation styles of participants and
degree of collaboration. Processes that used consensus decision rules were not more or
less likely to have more competing negotiation styles than processes where a single
group made decisions. For example, the Minnesota River program had the highest
proportion of compromising negotiation styles compared to the other three cases, but
also one of the highest degrees of collaboration. The South Nation and Kalamazoo
programs had the most competing negotiators, which did not correspond to the degree
of collaboration before or during trading program design. The same holds true for the
clarity of problem definitions at the beginning of trading program design. Looking
informally at the descriptive patterns of how people perceived process design and
collaborative capacity, it appears that the extent to which people viewed the process as
using consensus decision rules more closely followed their view of how participatory
or legitimate the process was as compared to the collaborative capacity individuals
held as collaboration began.

Change in decision process was significant, F(2, 96) =13.7, p<.05, but so was Mauchley's test.
Changes remained significant with the Huynh-Feldt correction, F(1.8, 87)=13.7, p<.05)]
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Figure 5.1.1.C Perceived clarity of problem definition during trading
discussions between cases
Carity of Problem Definition
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5.1.2 Collaboration takes investment over time

Looking at all responses across cases, there were significant changes in all
measures of collaboration. In general, there was a pattern of a sharp increase in
collaboration from before to during trading program design discussions, and then a
decrease from during to after (Refer back to Figures 5.1.1 .a and 5.1.1 .b above for
results on process legitimacy and participation). The South Nation program was the
only case that did not fit this pattern. In the South Nation case, participants made
continued and concerted efforts throughout implementation to involve new
stakeholders and expand the extent of collaboration.
Although the decision processes across cases remained centered on negotiation
and consensus as trading programs moved from design into operation, respondents on
average felt the process was less legitimate and there was less of an opportunity to
participate after trading operations began. The mean influence of individuals declined
and the importance of their resources to group decisions dropped radically from during
to after trading program design processes. Collaboration is intensive, requiring time
and social capital to sustain. There are many examples where collaborative processes
fade away once the immediate problem at hand is addressed or some level of
consensus is reached. The Great Miami institutionalized collaboration through its
advisory committee, but the flurry of external communication and meetings that

occurred as the advisory committee met and conducted hundreds of outreach meetings
to build the trading program slowed down as implementation began.
165

The indicators of collaboration can vary greatly over time. Looking across
cases, process legitimacy and opportunity to participate did not change significantly
over time from before to after trading, but both changed significantly as collaboration
ramped up during trading program design and slowed down into operation. In these
cases, the cycles of collaboration that occur within a process are important predictors
of political consensus, and may see significant changes within the course of a process,
but are not visible in a simple before/after test. Some measures of collaboration may
be less sensitive to shifts in activity over time and more prone to institutionalization.
Significant statistical changes in the frequency consensus and negotiation were used as
decision rules occurred from before trading into program design, but not as programs
moved into operation. In other words, consensus was embodied in process rules and
remained stable once that rule was established. In comparison, process legitimacy
cannot be protected solely by rules or norms. Legitimacy is a perception that derives
from identity, relationships, and rules.

5.2 SOCIAL STRUCTURE: Who has the ability to shape decisions

In all four cases, the majority of formal decision-making authority remained
with the state water quality agency. These agencies continued issuing permits, had
some level of veto authority over trading program designs, and continued setting water
quality goals and standards. However, there was a change in who had the informal
ability to shape these decisions, particularly in the realm of implementation. These

changes included a more hands-off role for agencies in implementation, a more
important role for third parties in terms of network organization, and stronger
relationships between point sources and agriculture.
5.2.1 A changing role for government regulatory agencies

In all cases, entry into trading discussions involved new roles for the state
water quality agencies and other regulators. Generally, the influence of regulators
increased slightly as trading discussions began, and then decreased as programs
moved into operation (See Appendix C for table of mean influence scores by case over
time). This pattern is consistent with many regulatory structures where agencies are
highly involved in setting goals and issuing permits, becoming less involved as dayto-day operations and implementation begin.
Several regulatory agency staff members interviewed cited some of the
changes occurring as a result of trading. Departments within the agency were
coordinating more, and the agency was coordinating more with sister state and federal
agencies. In terms of social structure, regulators involved in trading did not have to
mediate as often between other stakeholders. Regulatory agencies retain formal
authority, but more direct relations exist between members of the trading network.
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5.2.2 Growing influence of third parties

The role of third parties also changed, particularly in the Great Miami and
Kalamazoo programs. In the water quality trading cases studied, third parties included
trade associations representing wastewater treatment plants, soil and water
conservation districts, other special districts, and environmental advocacy groups.
Generally, third parties are the involved organizations without regulatory authority,
without permit liability, and without a direct stake in supplying water quality credits to
the market. The influence of third parties grew as trading discussions moved into
institutional design and operation. The mean influence scores of third parties declined
over time in the South Nation and Minnesota cases, but for different reasons. In the
South Nation, collaboration focused on engaging agriculture and point sources and the
process was structured to devolve formal authority to these groups. Looking at out
degree centrality (See Appendix C for tables of centrality scores by case over time),
another measure of influence, the role of third parties in the South Nation increased
over time. Even though the process granted greater influence to point sources and
agriculture, third parties continued to play an important mediating and facilitative role,
which maintained their influence. In the Minnesota River program, most of the third
parties moved to the outside of the general permit process once the TMDL had been
created. The trading program design and implementation centered on the relationship

between the state regulatory agency and the point source permittees. The influence of
all groups in the Minnesota generally declined over time looking at centrality and

mean influence scores. However, there was a noted increase in regulatory agency
influence during trading program design where the greatest numbers of agency staff
were actively involved in the process. The Minnesota case highlights the influential
role of both the organization and the individuals in charge of convening and managing
collaborative processes regardless of whether those entities are public or private.

5.2.3 Evolving ties between point sources and agricultural groups

Before trading began, many of the relational paths between point sources and
agricultural groups were mediated by regulatory agencies and third parties. As trading
discussions began and moved into operation, more direct ties developed. The nature of
these ties differed across time and case (See following Table 5.2.3.a for influence
relationships between agriculture and point sources). Point sources reported that
agriculture had the greatest influence on their opinions during trading program design.
For all cases, the influence of agriculture on point sources decreased from during to
after trading design processes. The reported influence of point sources on agriculture
stayed more constant over time, except in the Great Miami program where influence
of point sources on agriculture continued to grow.
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Table 5.2.3

Mean influence between agriculture and point sources across
case and time
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For the Kalamazoo and South Nation cases, agriculture reported feeling more
influenced by point sources on average than vice versa. In the Great Miami, there was
a tipping point in influence as trading program design began where point sources
became more influential on agriculture than vice versa. These dynamics seem to reveal
the evolution in interdependence among these two groups. Before trading, decisionmaking was structured to influence the opinion of regulatory agencies. During trading,
these groups needed to sway the opinions of each other directly. As trading programs
moved into operation in the South Nation and Great Miami, point source participation
became more automatic as a source of funds for agricultural best management
practices. In the Minnesota River, there was no agriculture directly involved in trading
discussions.
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5.2.4 Institutionalized processes affect the patterns of influence

Many of the trading programs developed rules, norms, and conventions for
process that shaped the patterns of influence as programs moved into implementation.
The Great Miami and South Nation programs sustained advisory committees
composed of stakeholder representatives. These advisory groups involved smaller
numbers of people, but maintained the diversity of stakeholders involved.
Trading programs often defined specific roles for third parties, which increased
their influence. For example, all cases that involved agriculture (all but the Minnesota
program) used soil and water conservation districts as third party intermediaries
between farmers and point sources. Soil and water conservation districts had preexisting relationships with landowners and capacity to implement projects. This
defined role increased their influence relative to others in the trading program.
Some trading programs do not require regulatory agency approval for each
individual trade, just for the overall program and the permits for each point source.
This rule decreased the influence of regulatory agencies in these cases, but it is not
clear whether the drop in influence would have occurred as any policy moved into
implementation.
For the Great Miami and South Nation programs, where regional special
districts act as program administrators, institutions have emerged that increase the
influence of these groups. These include collecting and distributing funding, managing
market information, and convening decision-making processes.
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5.3 OUTCOMES: Political consensus, economic efficiency, & ecological health

Outcome measures generally changed significantly from before to after
trading. Stakeholders identified measures of political consensus as some of the most
positive outcomes of trading. Satisfaction and trust all increased. The greatest
increases in political consensus were achieved from before trading discussions began
to the height of interaction during program design. Only marginal gains in political
consensus were made as trading moved into operation22. Stakeholder emphasis on
political consensus and other process outcomes may reflect the early development
stages of trading, but those results also stress the importance placed on consensus.
Even though an improved environment ranked as the most important definition of
success on average across all cases, trust and satisfaction showed up as more
important definitions of success in several cases. These results demonstrate the power
of group identity and other collective institutions formed out of a collaborative process
and successful institutional design process. More time will need to pass before it can
be shown whether this consensus translates into improved efficiencies and a better
environment over the long term.

Looking at the repeated measures ANOVA contrasting means across cases, both measures of trust
were significant from before to during and from before to after. The changes from during to after were
not significant.

5.3.1 Political consensus: Shaped more by process than social structure

In every case, stakeholders on average felt more positive about how things
were working after trading programs began operating compared to before trading
discussions began. The level of satisfaction differed by case. Stakeholders were most
satisfied in the Great Miami and South Nation cases. These are the two cases with the
most trading activity and active advisory committees governing trades. The greatest
increases in satisfaction from before to after occurred in the South Nation and
Minnesota cases (See the following Table 5.3.1 .a for a summary of satisfaction
scores). Over all respondents, the changes in satisfaction were significant from before
to after trading discussions began.

Table 5.3.1.a

Summary of people's satisfaction with how environmental
improvement efforts were working after trading
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The results for measures of trust were multi-faceted. Both measures of trust
varied significantly over time. In every case where trades were completed, people's
belief that others would follow through on their commitments increased (See the
following Table 5.3. Lb for a summary of mean trust scores by case and time).
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Table 5.3.1.b

Changes in mean measures of trust summarized by case and time

Trust was highest in the Great Miami, but the rate of increase in trust was
relatively constant across the cases with completed trades. The Kalamazoo, the one
case that created nutrient credits but did not complete a trade, reported a decrease in
the follow through measure of trust (See Figure 5.3.1 .a below for results of follow
through trust between cases across time). The Kalamazoo had the greatest increase in
this type of trust from before to during, but trust dropped sharply once the
collaborative process ended and the trading program did not continue. One point
source representative expressed their frustration that discussions begun as part of the
trading program did not extend into broader regional planning or become part of the
"institutional memory" of the state water quality agency. Trading programs across the
country reported challenges to trading program success caused by external factors like
policy changes, changing economic conditions, or leadership change (Guiling et al.,
2007). From these trust results, even if challenges come from external sources,
frustration spills over into trust of other group members.
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Figure 5.3.1.a

Frequency people could be trusted to follow-through on
commitments between cases across time
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[Change in Follow-through trust was significant, F(2, 106) =19.13, p<.05, but so was
Mauchley's test. Changes remained significant with the Huynh-Feldt correction, F(1.7,
90)=19.13,p<.05)]
Another measure of trust, how often stakeholders could be expected to propose
solutions compatible with the needs of others, leveled off or dropped in all cases from
during to after (See Figure 5.3. l.b below or results of consideration trust between
cases across time). This result is tied to the decision process used. In all cases, the
opportunity to participate or the incidence of consensus processes decreased from
during to after. These variables had greater significance in predicting this measure of
trust than who had the ability to shape decisions. Trust in people to consider the
interests of others seems to be tied to the intensity of interaction among stakeholders.
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During institutional design, there were regular meetings and intense discussions.
These built trust. When advisory committees stopped meeting in the Kalamazoo and
Minnesota, this measure of trust dropped. The Great Miami and South Nation
programs sustained collaborative advisory committees, but the intensity of interaction
decreased. Trust in people to follow through on commitments may last longer beyond
regular interactions than trust in people to consider the interests of others.

Figure 5.3.1.b

Frequency people could be trusted to consider the interests of
others when proposing solutions between cases across time
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[Change in Consideration trust was significant, F(2, 108) =22.8, p<.05, and
Mauchley's test was not.]

4.23

Stakeholders' level of agreement on the importance of individual resources
(e.g. access to funding, expertise, facilitation skills) showed a similar pattern. For the
Kalamazoo and Minnesota, where interaction and trading activity have been minimal
since program design, the standard deviation increased greatly from during to after. In
the Great Miami and South Nation where interaction and trading activity have been
more sustained, the standard deviation stayed level or decreased (See Figure 5.3.l.c
below for agreement on important resources between cases across time).

Figure 5.3.1.C

Standard deviation of resource ratings as a measure of
agreement between cases across time
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Level of agreement was measured by combining the measures of important resources into an index
measure and taking the standard deviation for each case at each time period.
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5.3.2 Economic efficiency

There was a common consensus among participants in all four trading cases,
and in other trading programs around the country, that trading programs were
expensive and resource intensive to launch. In the four cases studied for this research,
stakeholders generally felt the activity produced as part of the process was worth the
effort. Even in the Kalamazoo, where funded best management projects were never
used as trades and the program is no longer operating, there was a feeling the program
would have been successful if not for external factors.
In strict economic terms, all four trading programs have high transaction costs,
and there are probably opportunities for increased efficiencies as time goes on. Each
program has challenges with missing information, several layers of approvals, and
other sources of uncertainty. However, since trading involves a relatively new set of
institutions dealing with emerging science in ecosystem functions, these transaction
costs may be necessary. In particular, the intensity of interactions may be a critical
component in reducing other sources of transaction costs even if collaboration itself is
expensive.
In the Great Miami and the South Nation programs, there is enough economic
efficiency to cause many point sources to invest in many best management practices
on farms. In the Minnesota River, only two trades have occurred, which indicates

some level of efficiency, but maybe not enough to sustain the trading program over its
10-year life. The Kalamazoo program developed credits, but never delivered a trade,

indicating transaction costs that were too high. Those transaction costs were both
external and internal to the trading program. Externally, the cost of doing business for
the paper mill may have been too high because of global competition, not high costs of
compliance. Internally, policy and leadership changes at the state level reduced
demand drivers and increased the risk costs of trading.
Many of the efficiencies that did develop as part of trading programs were
generated by forming new relationships among stakeholders that did not exist before.
Several efficiencies were gained by involving third parties, such as soil and water
conservation districts, who helped bridge the gap between farmers and landowners.
Others came from the direct relationships formed between point sources and
agriculture which opened up more cost-effective strategies for meeting environmental
goals. In this way, economic efficiency is tied to the degree of collaboration and who
has the ability to control decisions. More research will be needed in the future to test
this connection.

5.3.3 Ecological health

On average over all cases, respondents placed the most importance on a
healthier environment as their definition of a successful trading program. Not all cases
individually prioritized a healthier environment. On average, only the respondents

from the Minnesota River case placed the most importance on a healthier
environment. In the Great Miami, a healthier environment came a very close second to
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reduced costs of compliance. In the Kalamazoo, a healthier environment fell fourth on
the list behind greater trust, better consistency between agencies, and stakeholder
satisfaction. For South Nation stakeholders, a healthier environment rated second to
last, only getting a higher score than greater trust among stakeholders.
Part of these results stem from the nature of the research and the associated
questions, which were focused on relationships and process. If the study had focused
more on outcomes other than the dynamics of the process, these changes may have
been different. Regardless, the importance participants placed on process outcomes is
important, and is consistent with the fear cited by some that collaborative processes
may favor relationships over optimal environmental outcomes (Coglianese, 1999).

Table 5.3.3

Mean ratings for survey respondent indications of important
definitions of success for trading programs across all cases

Definition of success
Healthier environment
Costs of compliance is expected to decrease
Greater trust among stakeholders
Stakeholders are satisfied
Lower uncertainty around regulatory compliance
Better consistency between agencies
Decreased conflict
No significant concerns about equitable distribution of
pollution/revenue
Improved socioeconomic conditions

Mean
3.67
3.59
3.56
3.54
3.52
3.43
3.23
3.17
2.96

In general, the four trading programs are too young to really assess their
ecological health. In the South Nation, the case with the longest track record, there is
evidence of improved water quality. In all cases, stakeholders tied the trading program

to more intense discussions around implementation at the watershed scale.
Stakeholders also told stories of increased knowledge and channels to access
information. Ultimately, these activities may lead to greater ecological health, but it is
too early to say.

5.4 Testing the model

The discussion above compares the case studies by individual variables, and
supposes connections between collaboration, social structure and outcomes. Those
results do not test the potential causal links. The results in this section begin to do this
using the model presented in Chapter 3 (reprinted from Section 3.2 below as Figure
5.4.1) and combining responses across all four cases into one dataset. The four chosen
case studies are similar in most variables, except for the lead organizer of trading
design discussions. Based on this research design and that little of the variance in the
dependent variables can be explained by case study association24, it was valid to
combine individual observations from all four cases.

24

The data collected are hierarchically structured and individual observations may not be independent.
The coefficient of intra-class correlation (ICC) was calculated to test for the amount of variation in the
dependent variable explained by group association. Its maximum value is 1.0 to continue analysis at the
individual level, and none of the dependent variables breached this cut-off (See Appendix C).
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Figure 5.4.1

Experimental model of relationships between variables used for
this research

INDEPENDENT VARIABLES

DEPENDENT VARIABLES

PROCESS: Degree of collaboration

OUTCOMES: Political consensus

- Opportunity to participate
- Decision process used
- Process legitimacy
- Negotiation style
- Clarity of problem

- Satisfaction
- Trust

SOCIAL STRUCTURE: Who has ability to shape decisions
- Influence rating
- Importance of resources held
- Centrality (In and Out degree)
- Betweenness
MEDIATING VARIABLES

5.4.1 Descriptive statistics

The total number of individuals used in the mediation tests ranged from 50 to
60 people depending on the combination of variables from different time periods.
Since some respondents only partially completed surveys, their responses could not be
used for some of the mediation tests. The characteristics of complete and partial
respondents were not significantly different. Means, standard deviations, and measures
of normal distribution are presented in Appendix C.
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5.4.2. Testing the assumptions of linear regression and other diagnostics

Tests were conducted for violations of linear regression assumptions: outliers
and influential cases, multicollinearity, heteroscedasticity, and skewness and kurtosis.
These tests were conducted for each dependent variable in the five combinations of
variables across time periods. Several outliers were identified for the different
mediation tests. There were no consistent patterns of outliers across model runs, so
they were not removed to test their influence on model results. The accuracy of this
data was confirmed and the outliers were not a significant problem. There were no
influential cases . No multicollinearity problems were identified for any of the
variables or any of the models26. None of the models tested seemed to have serious
97

heteroscedasticity problems . Full diagnostic results are presented in Appendix C.
Many of the potential problems identified in the diagnostic analysis (e.g.
violations of normality and independence) could be addressed using boot-strapping
methods. The mediation test (Preacher and Hayes, 2004) used boot-strapping because
it did not require the normality assumption to be met and is useful with smaller sample
sizes. The mediation tests all used 1,000 bootstrap re-samples. In this test, the variable
mediates partially between the independent and dependent variables if the confidence
25

Outliers were identified using 1) studentized deleted residuals and comparing them to the cutoff value
of 3.0 (Neter, Wasseman, and Kutner, 1989), and 2) centered leverage values with a cutoff greater than
0.5. Influential cases were identified using Cook's Distance, Standard DFFit, and DFBetas and
comparing them to the cutoff value of 1.0 (Bollen and Jackman, 1990).
26
Multicollinearity was tested using the cutoff value for tolerance of. 16 and a variance inflation factor
(VIF) of 7 (Neter et al. 1989).
27
Heteroscedasticity was tested by plotting residuals against the standardized predicted values. It was
difficult to identify heteroscedasticity problems because all of the dependent variables were measures
on a 5-point scale.
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interval does NOT include 0 and the p value for the direct pathway between the
independent and dependent variables is significant. The variable mediates fully if the p
value directly between the independent and dependent variable is not significant.

5.4.3 Model results

Across cases, the mediating effect of who had the ability to control decisions
was tested between measures of collaboration and measures of political consensus.
Running the Preacher Multiple Mediator Indirect Test for variables within time (e.g.
Collaboration before, Social structure before, and Political consensus before), only a
few social structure measures mediated between collaboration and political consensus
(See the following Table 5.4.3 for significant mediating pathways between process,
social structure, and political consensus). No social structure measures mediated
between collaboration and political consensus before trading discussions began.
During trading discussions, Freeman's out degree centrality mediated partially
between process legitimacy and trust: consideration of others' interests (confidence
interval .0168 to .3096). Out degree centrality mediated partially between both the
opportunity to participate and clarity of problem definition and trust: consideration of
others' interests during trading discussions (confidence interval .0253 to .3274 and
.0320 to .3240 respectively).
After trading moved into operation, Freeman's in degree centrality mediated
fully between process legitimacy and trust: follow through on commitments

(confidence interval .0160 to .3919). The mean importance of resources held by an
individual mediated partially between process legitimacy and satisfaction with the
process (confidence interval -.1469 to -.0026). These findings within time seem to
support the significance of new social structures created by new trading frameworks.
Social structure also seems to play a different role during trading framework design
and operation. During design, the extent to which collaboration can increase the
number of relationships sent out by stakeholders influences the level of trust people
have in others to consider their interests. This is consistent with the findings in Section
5.3.1 above that the intensity of interactions during design shapes this kind of trust.
Social structure is important afterward, but shows a different dynamic. Instead of the
number of relationships sent by stakeholders, relationships received are important, and
so are the resources controlled by stakeholders. These elements of social structure
resemble what might be thought of as more "traditional" dynamics of power.
Knowing differences across time were important for many of the variables, the
Preacher Multiple Mediator Indirect Test was also run across time periods. The
mediating effects of social structure during program design were tested between the
process before and the level of political consensus after trading began. Betweenness
mediated partially between the opportunity to participate before and both measures of
trust (confidence interval -.2264 to -.0169 for trust: follow-through on commitments
and -.2676 to -.0306 for trust: consideration of others). Out degree centrality mediated

partially between opportunity to participate and satisfaction (confidence interval .007
to .237).
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Table 5.4.3

1 Legitimacy
Legitimacy
Participation
lly mediated pathways

Trust (C)

Trust (C)

Trust(C)

None

Satisfaction
Trust (F)
Trust (C)
Trust (C)
Satisfaction
Trust i Q
Satisfaction
Trust(F)
Trust (C)
Trust (C)
Satisfaction

Centrality (in) Trust(F)
Resource score Satisfaction
Centrality (in) Trust (F)
• Partially mediated pathways

Centrality(out)
Centrality(oul)
Centrality(out)

None

None

H Legitimacy
Participation
I Clear problem

Centrality(out)
Betweenness
Betweenness
Centraiity(out)
Centr; ty(out)
Ccntr ly(out)
Ccntr ty(ouf)
Centr; ty(out)
Ccntr tv(out)
Centr tv(out)
Centra! ty(out)

Participation
Participation
Participation
Participation
Legitimacy
Legitimacy
Participation
Participation
Participation
Clear Problem
Legitimacy

.016--.392
-.15:-.003
.005-.331

.017--.310
.025-.327
.032-.324
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.007--.237
.23:-.017
.27: -.03
.011- .248
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.0002
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Figure 5.4.3

In the tests across time, the degree of collaboration before did shape social
structure during framework design, which in turn shaped political consensus
afterward. The greatest concentration of significant pathways occurred between the
degree of collaboration during, social structure during, and political consensus
afterward. This is partially due to the close relationships between collaboration and
social structure during periods of high interaction, but it also suggests that the social
structure created during collaboration can generate lasting political consensus.
Before trading began, there were no significant mediating pathways between
the three concepts. There were a number of significant mediating pathways during
trading. Based on these pathways during trading, as the degree of collaboration rose,
particularly the opportunity for all to participate and the perceived legitimacy of the
process, stakeholders had a greater ability shape decisions, and trust in stakeholders'
ability to consider the interest of others increased. A similar pattern held true for the
few significant mediating pathways after trading began.
The greatest number of significant mediating pathways followed from the
degree of collaboration during trading discussions, to the ability to shape decisions
during, on to measures of political consensus after trading began. This finding
suggests that a collaborative process intervention can produce relatively quick changes
in relational structure that produce more lasting changes in political consensus.
Collaboration during institutional design may matter more than the social capital
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created by collaboration before design and collaboration after operation of
environmental markets begins.
Just as collaboration can produce relatively quick changes in social structure,
the gains made through collaboration are not automatically stable. Decisions to use
collaborative processes do not always lead to more collaboration in future processes.
Even successful collaboration within a group of stakeholders does not always lead to
more collaboration. In the Kalamazoo example, stakeholders achieved a high level of
collaboration, but the trading efforts did not meet expectations because of external
challenges. Collaboration needs to be designed to recreate and sustain social structures
that foster information flows and access to resources, if the process will lead to more
collaboration in the future.
The tests of the model do not support the supposition that collaboration does
not need to increase over time, or that the diversity of stakeholders does not need to
increase. Collaborative process inserted during institutional design changed social
structure in important ways that increased political consensus and trading activity. In
these four case studies, the degree of collaboration did not increase from program
design into implementation. Levels of political consensus generally remained high, but
there were some decreasing trends in levels of trust.
High degrees of collaboration do not seem necessary overall all times. Instead,
periodic increases in collaboration can be used to restructure relationships, generate
new information, and reorganize networks to deal with evolving challenges. If
collaboration is successful during institutional design, there may be less need for

collaboration in implementation since people have trust in those managing
implementation and feel like decisions are representative of their interests.
Implementation also requires some level of stability and production, a kind of
certainty that may be difficult in completely collaborative processes.
However, if environmental realities are constantly shifting and conflict occurs
in cycles, collaboration needs to be re-inserted in decision-making processes at critical
points in these cycles.

5.5 Comparative Results Summary

Looking into the detailed evolution of process, relationships, and outcomes as
trading programs evolve through time created a textured pattern of results. Generally,
collaborative process can generate relatively quick changes in relational structure and
political consensus. Some of those changes are easier to institutionalize and are likely
to be more stable. Social structure is an important mediator between collaborative
process and political consensus, particularly during periods of high interaction.
Collaboration creates group identity, new opportunities to participate, and perceptions
of process legitimacy. However, it does not insulate trading programs from external
changes in policy, economic conditions, or leadership. Those changes can easily sway
the positive outcomes generated by increased collaboration and relational change. The

next chapter discusses these general findings in more detail and concludes with how
this research might be used by different groups.

Chapter VI. Discussion and Conclusions

This research began with an observation that the process by which institutions
are formed can affect environmental markets in ways that make them more or less
likely to succeed. Environmental markets do seem to be changing the dynamics of
how decisions are made in environmental policy arenas. During the process of
assigning economic value to the benefits people obtain from ecosystems, and trading
these services in market-like transactions, the traditional roles of organizations begin
to change. These markets do not fit neatly into traditional ideas of command-andcontrol regulatory regimes or ideal-type free markets. Instead, they exhibit many
characteristics of governance networks, a form of organization growing up in a world
where no single stakeholder has control of the problem or the solution. From these
observations, stemmed questions about the role collaborative processes play in
shaping both the social structure of who controls decisions and how environmental
markets will perform. The sections below discuss some of the broad implications of
this research for those questions, future directions for additional research, and takehome messages for market designers seeking to intentionally craft processes that will
make their endeavors more successful.
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6.1 Discussion

Some expected, and some unexpected results emerged as the research looked
deeply into how four established case studies in water quality trading evolved from
their infancy into operational programs. Overall, the research highlighted the
importance of process. Collaborative process inserted at strategic points in evolution
of a governance network can generate fairly rapid changes in social structure. In these
four cases of water quality trading, process overcame previous dependence on patterns
of interactions and distribution of resources.
As collaboration increased, the social structure of relationships changed, and
political consensus increased. This result demonstrates process matters just as much
as, if not more than technical design of institutions in trading programs. When people
felt they had an opportunity to participate and that the process was legitimate, their
trust in others and satisfaction with the process grew. Unexpectedly, collaborative
processes during trading program design were able to generate this pattern regardless
of the degree of collaboration before trading discussions began.
Surprisingly, intense collaboration was not necessary over time to sustain
several measures of political consensus and economic efficiency. Instead, the timing
of collaborative process mattered more. More collaboration inserted as stakeholders
were designing institutions and forming new relationships could carry political
consensus through an implementation phase with less collaboration. This occurred in
the Great Miami watershed where broad stakeholder involvement during program

design generated trust that had carried into market operations. This is not true for all
measures of political consensus (e.g. trust in people to consider the interests of others),
which suggests a cyclical need for collaboration. As trading programs continue,
stakeholders may need periods of intense collaboration to revisit institutions,
restructure and revive relationships, and continue forward progress of a network.
Markets generally like stability, which increases certainty, but this may not be the case
in governance networks. Certainty may come from a predictable cycle of periods with
stable rules and institutions punctuated by periods of increased participation and
change in social structure. For example, once a trading program begins operation, it
may need to revisit its rules every five years with targeted outreach to new
stakeholders to ensure the network of stakeholders remains equipped to adapt to
changing problems and conditions.
Collaboration clearly comes in many forms, and much of the practical
guidance provided for designing collaborative process (e.g. Susskind and Cruikshank,
1987, and Forester, 1999) stems from the dynamics of negotiation rather than the
substantive changes that occur in relationships and institutions as part of the process.
This research focused on the role collaboration plays in forming networks in an
environment of new institutional arrangements. The findings from this project suggest
the lens of networks may be a valuable addition to the practical guidance for
collaboration. For example, Sebenius (2003) describes the important role of coalitions
in the Northern Ireland peace process negotiations. The frame of networks presented
in this research might be used to inform how successful coalitions emerge as networks
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as collaboration continues over time and across new challenges. It could help
facilitators and mediators design processes that scale collaboration from specific
disputes into new cultures of governance or institutions for implementation.
In particular, the social network analysis conducted in this project showed an
increase in network centrality as collaboration increased. As collaborative processes
moved forward, new people gained influence, the diversity of stakeholders increased,
but a smaller group of individuals were still central to the process. The norms of
equality often described as part of collaboration and deliberation (which suggest
decreasing levels of centrality) can distract from the more nuanced social dynamics at
play in multi-party negotiations. Equality of process (opportunity to participate and
legitimacy of decisions) was a better indicator of political consensus than true social
equality (low centrality and high density of relationships). In trading programs and
other governance networks dealing with complex problems, some stakeholders will
have greater capacity to participate or needed resources which give them greater
influence (Wapner, 1995). Power imbalances are not necessarily destructive in
collaboration so long as the institutional support for those imbalances does not
interfere with network adaptation and inclusion.
This finding and others highlight the importance of process. Collaborative
process inserted at strategic points in evolution of a governance network can generate
fairly rapid changes in social structure. In these four cases of water quality trading,

process overcame a lot of dependence on previous patterns of interactions and
distribution of resources.
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This research did not make a causal link between the degree of collaboration
and economic efficiency. However, several stakeholders mentioned economic
efficiencies gained through trading stemmed from new relationships. Those new
relationships allowed for more direct interactions and access to resources. The trading
programs are all too young to assess the link between collaborative process and
ecological health. The two cases that came to trading as a means to increase funding
for watershed improvements seemed to generate greater degrees of collaboration than
the two cases that focused more on regulatory compliance. This is a new hypothesis
that will need additional research to test. Are trading programs whose goals are tied to
broader ecological improvements more likely to be collaborative, economically
efficient, and ecologically effective than those programs whose goals center on
regulatory compliance?
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6.2 Limitations and an agenda for future research

The generalizability of this project's findings are limited in some ways by data
missed in incomplete response rates, the combination of exploratory and causal
stories, and the focus on four similar cases in one type of environmental market. Yet
in many ways, these four cases are typical of not only water quality trading, but other
forms of environmental markets nested within a regulatory framework. They all
involve multiple categories of stakeholders who depend on each other to develop
solutions to complex environmental problems where no one person has control of
either the answers or the problem. The dynamics in water quality trading can also be
found in climate change debates, land use conflicts, and other policy arenas that bridge
the urban-rural divide. Future research could test the importance of process design for
the performance of other markets at different scales. Do the findings for water quality
trading hold in a global carbon market or a voluntary carbon market more independent
of government regulatory structures? Do they hold in more hierarchically structured
markets like wetland mitigation banking? Does collaboration during institutional
design remain important in other types of governance networks for health care,
education, or other policy arenas?
Other gaps remain. For all cases, there were incomplete response rates for
surveys. Although the analysis remains valid, inclusion of missing data may have
revealed new patterns. The research missed many of the perspectives provided by
environmental advocates. Environmental markets, and more broadly environmental

governance networks, change the role and perspective of environmental advocacy
organizations. Only one of these groups responded to the survey. Their perspective
was captured second-hand through interviews and program documents, but their social
role is unclear. Do networks provide new opportunities for environmental
organizations to influence decisions as other third parties enter the process, or do
networks push environmental organizations to the periphery of decisions? The answer
to this question seems to depend on the resources held by organizations. If
environmental organizations have the capacity to activate financial resources, provide
technical expertise, and deliver projects, then they can play a central role in
environmental markets.
This research did not make the causal link between environmental markets and
improved environmental performance, which is one of the most important policy
questions surrounding the choice of market or other environmental policy tools. Time
will provide environmental performance data, but real-time data on processes and
policy outputs needs to be collected in a way that can be tied to that performance data
when it becomes available. Adaptive management and governance is crucial in
wrestling with complex environmental problems where uncertainty is endemic.
Successful adaptive governance requires a pre-defined mechanism for re-visiting
information and decisions. Real-time data on processes and policy can provide the
basis for defining those adaptive feedback loops.
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6.3 Applying lessons to practice

The findings from this research suggest a number of implications for
practitioners working in environmental markets. This section takes a moment to step
outside of the specific bounds of this research to take this research into practice. In
looking at interested audiences, the most applicable markets, and leaders talking about
how to involve stakeholders, US EPA guidance on water quality trading emerges as an
important subset of market development activity. The US EPA is leading a number of
efforts around the country to promote water quality trading and expand its chances of
success. Its guidance and publications on trading have called for a combination of
institutional designs to operate programs efficiently and inclusively. Stepping from
that goal, this research offers some insight into the dynamics of trading program
design that could help future groups succeed with water quality trading programs.
In 2004, US EPA published its Water Quality Trading Assessment Handbook
(Handbook). The Handbook's Chapter 5 dealt explicitly with stakeholder involvement
and participatory process. US EPA's Water Quality Trading Toolkit for Permit
Writers (Toolkit) (2007) underscored the importance of creating opportunities for
stakeholder involvement and participation in trading program design. This research
confirmed many of the recommendations offered by US EPA, but also suggests
additions that would be helpful for groups looking to launch new water quality trading

programs or other environmental markets.
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The Handbook stressed the importance of strong working relationships over
time to successful water quality trading programs (p. 74). For EPA, trust among
partners and trust in the trading process itself were the foundations of these
relationships. This research provides empirical evidence for that recommendation, but
suggests going even further. The Handbook suggests a focus on the water quality
problem and an early look at potential solutions. For the four Midwestern cases, the
nature of the problem and potential solutions did not seem as important as the process
used to develop trading frameworks. The South Nation program focused early on a
water quality problem and potential solutions, but it did not develop a trading
framework that was inclusive or representative enough to create the relationships
needed to build trust.
Third parties, such as soil conservation commissions or business associations,
are mentioned as important channels of communication between stakeholders (p. 74).
This research confirms the important role played by third parties. In the Handbook,
most of the stakeholders listed in the checklist are not third parties. As part of any new
market development process, part of the organizing discussions should include a map
of third parties in the watershed, the resources and relationships they have, and the
role they could play in a trading program.
The Handbook also suggests that not all stakeholders need to be involved (p.
76) and that benefits may be distributed unevenly. This research shows that trading

programs can achieve success without complete equality among stakeholders, but
there is a need for equality of opportunity for a representative coalition of stakeholders

if not for individual stakeholders themselves. If stakeholders have an opportunity to
participate or people involved are viewed as representing their interests, then they may
feel confident enough in the smaller group of people making decisions.
Little in the Handbook or Toolkit provides guidance on process designs
tailored to the nuances of negotiation within environmental markets. The positive
features of trading listed in the Handbook (p.77-78) do not include process outcomes.
Stakeholders involved in this research stressed the importance of process outcomes:
increased trust, lower uncertainty, greater coordination, etc... Below is the beginning
of a collaborative process outline for market organizers.

6.3.1 Collaborative process outline

Stage I: Market scoping and convening
1. Create a map of potential market participants, and include their interests,
resources, and relationships

2. Have a clearly defined problem and goal, but don't sacrifice inclusiveness for
clarity.
Operation of environmental markets demand clearly defined goals. Clearly
defined goals reduce uncertainty by providing the information needed to act.
However, a goal should not be clarified just within the bounds of what is currently
understood. For example, the Minnesota River TMDL defined the scope of trading
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to low-flow problems with dissolved oxygen within the lower reaches of the river.
Trading might effectively deal with this slice of the problem, but the TMDL does
not cover the other sources of water quality problems stemming from stormwater
events or accumulation of phosphorous from non-point sources. Trading needs
clarity, but it can only be successful if that clarity is broad enough to capture the
root causes of watershed problems.

3. Choose a lead organization that combines an existing history of bridging
relationships between watershed stakeholders, delivering watershed
improvements on the ground, and managing complex sets of information.
The description above limits the scope of potential market leads to a small
set of existing organizations. The organizations can be either government or nongovernmental, but they need to have some connection to public purpose. In the
South Nation and Great Miami cases, watershed special districts combined these
factors to deliver successful programs. Other water quality trading cases are
missing some of these elements, and have either faced challenges or are likely to
face challenges in coming years.

Stage II: Trading program design
1. Create opportunities for all groups to participate

Not everyone needs to be central to decision-making. Participation could
include town hall meetings, one-on-one conversations, or email updates. Create
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more than one space for participation. Some people may want to participate in
different arenas, at different times in the process, or on different issues. These
opportunities can be created in a way that does not require revisiting too many past
decisions.

2. Find a core group that is representative and willing to work
The core group of decision-makers should include a representative from
permitted dischargers, a regulatory agency, landowners, someone with the capacity
to deliver projects, and someone viewed as protecting environmental interests. One
organization can fill multiple roles.

3. Maintain a strong connection to regulatory agencies and others with veto
authority
For all the good process work you do, external factors can still cause
problems. Engage state water quality agencies early, and connect to multiple staff
at different levels in different departments. Agency staff are likely to be there
longer than elected officials and agency directors, but engaging leadership is also
important.

4. Design a process to change relationships

Process by itself does not make markets work. Process can help access new
resources via new relationships. The relational development goal is to increase the
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number of direct relationships among stakeholders, strengthen ties among core
group members, and decrease the reliance on one or two stakeholders to reach
entire groups of people. A sound social network can increase the resiliency of the
trading program to external shocks such as changes in political leadership,
economic conditions, or market rules. More explicitly, a dense network of
relationships increases the flow of information critical to environmental market
success. Relational change needs to occur within and across organizations. In the
Minnesota case, stakeholders mentioned they saw improved coordination within
the Pollution Control Agency, but not necessarily between all stakeholders. In the
Kalamazoo case, relationships changed within the stakeholder group, but not
necessarily within Michigan Dept. of Environmental Quality. In both cases,
missing relationships caused problems for trading program stability over time.

5. Make space to talk about trading in languages beyond economics
Many trading stakeholders come into the process wary of markets, and
wary of market language. Some of the greatest benefits of trading programs may
be the new relationships they create, so take the time to build those. Trading
involves new relationships across cultures. Time is needed for agriculture to learn
to talk with wastewater operators, and environmental organizations to talk to
financial experts.

203

Stage III: Operation and adaptive management
1. Check in after program design to measure levels of trust and satisfaction.
If trust and satisfaction are high, operations can begin with less
collaborative process. If they are low, operations need to sustain open participation
and invest in engaging representative stakeholders. Regardless of how much trust
is generated during process design, there will need to be a way to revisit trading
program designs, and a way to engage new people, re-establish relationships, and
re-kindle trust.

2. How a market is operated can reinforce new relationships or let them fade
If a market is designed to maximize price competition among
individuals, relationships and trust may falter. If a market uses third parties to
aggregate groups of buyers and sellers who also have a place in governance of
the market, then relationships may continue to grow.

3. Remember that process is both a transaction cost and a source of efficiency
It costs money to invest in collaboration, so too much collaboration can
increase transaction costs in terms of time to make decisions. Collaboration
can also reduce other sources of transactions costs such as missing information
or uncertainty. The trust gained through collaboration may be a cheaper
alternative to fixing transaction cost problems than formalizing contracts or
disclosure rules.
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6.4 Conclusion

Environmental markets provide a promising new policy option for dealing with
complex environmental problems because they create space at the nexus between
regulatory regimes and market forces. This space represents new opportunities to
share information, resources, and collective action. These opportunities are less likely
to be realized without intentional crafting of process during institutional design.
In the Great Miami River, the trading program generated new water quality
information that feeds into setting environmental goals, which would have been
impossible without the new relationships formed with farmers during collaboration. In
the South Nation River, trading increased the available funds and number of water
quality projects implemented compared to what could have happened if organizers had
not taken time out to introduce a more inclusive process. In the Minnesota River,
trading program design became an avenue for greater cooperation among point
sources and the Minnesota Pollution Control Agency. The common thread running
through these examples is that the processes used to frame and design institutions
create relationships that enable implementation actions to begin making environmental
gains. Process itself also builds institutions that make sure short-term gains are
sustained over time. The trust and satisfaction created by these four trading programs

in the Midwest came from conscious decisions about collaboration that changed
relationships in ways that made success possible.
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For environmental market organizers, collaborative process is an essential
element of institutional design. Pre-existing conflict or missing resources should not
be viewed as a barrier to collaborative process. The South Nation group hit an early
bump in their program design, but recovered by investing heavily in collaboration and
changing relationships. This research suggests that collaboration can be inserted in the
midst of a conflict cycle and generate rapid changes in relational structure, which in
turn can increase political consensus. As a trading program begins, a smaller group
will form the center of decisions. This happened across all four case studies. This can
be helpful, particularly if the group is viewed as representative and there are process
elements that continue giving others opportunities to participate. As programs move
into implementation, organizers can move resources from process to project delivery
without losing all momentum on political consensus. However, consensus is cyclical,
and periodic collaborative process interventions are probably needed to sustain trust
and legitimacy. For example, trades are occurring in the Minnesota River program and
people remain satisfied, but comments gathered in interviews suggest people are
beginning to feel disconnected to current events, status, and other information
necessary to sustain trust. In the Kalamazoo River, trust and satisfaction have dropped
after the trading program implemented its projects, but did not deliver a trade. Since
then, there had not been the collaborative process to sustain relationships formed
during trading program design.

From the perspective of environmental economists, it is useful to note that
stakeholders involved in environmental markets value positive relationships, process,

and environmental outcomes more than expertise in economics. This does not mean
economists do not have important contributions to make to environmental markets. It
means many other factors play into stakeholders' perceptions of why environmental
markets are important or how they make decisions in markets. For example, the
approval time for making credits available to sell may be an important transaction
cost, but the importance of process and relationships revealed in this research suggests
mistrust may be a costlier barrier to transactions. Early mistrust in the South Nation
program cost several years of program redesign to overcome. Mistrust may be one of
the greatest sorts of uncertainty in markets and can come from a lot of sources. In this
sense the costs of not managing relationships may be greater than the transaction costs
built into the other mechanics of operating a market. For example, social structure
changes in environmental markets. Government agencies may act more like private
entities, consulting firms may behave more like environmental organizations, or
farmers may communicate like regulatory agencies. These shifting roles will happen,
and if processes are not designed carefully to manage relational shifts smoothly, gains
in political consensus, economic efficiency, and ecological health may not be realized.
Collaboration and political dialogue are critical elements of successful markets.
For students of negotiation, this research looks deeply into the role changes in
relational structure plays in terms of helping collaborative institutional design
processes create successful environmental markets. In exploring the dynamics of
relational change, some of the common characteristics tied to collaboration look
different. Processes cannot be simply classified as collaborative or not. If research is

most interested in improving the performance of policy processes, there needs to be a
more nuanced exploration of which process elements are necessary at which points in
a collaborative cycle to help collaboration work over the long-term. More specifically,
there is work to be done drawing the findings from this research into suggestions on
how collaborative processes can aid institutional design and transformation in ways
uniquely different than collaboration's role in solving well-defined problems or
disputes. This exploration is being approached from different angles as negotiation
research moves from managing disputes to resolving conflict, deliberative democracy
moves from ideals to practical applications, and network governance grows from
description to testing theories of evolution and management.
This research attempts to better understand governance in environmental
markets to help innovators be successful. More work is needed, but we know that
process and relationships matter. The challenge for practitioners and researchers is to
guide policy processes in directions that build constructive relationships. Those
relationships will change, but the overall network structure needs to exist in a way that
allows communities to deal with increasingly complex and rapidly evolving
environmental challenges. We live in a world that is simultaneously increasingly
connected, and in which problems are more out of our personal spheres of control. In
that world networks are necessary, and collaboration is necessary. It is the strategic
interaction between process design, institutional construction, and relational evolution
which will determine if those networks can generate the action needed to get ahead of
problems like non-point source pollution, climate change, and land conversion.
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A.2 Social Network Survey
A.3 Follow-Up Interview Guide
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Appendix A.l: Reconnaissance Interview Guide
When did the first trade occur?

Defining the network of stakeholders: This may just be lists of Clean Water Committee
members, or it may be additional folks.
1. Which groups were involved in controlling improving water quality before trading
discussion began? (Attach a list, if more convenient.)
2. At the early meetings, which groups were formally involved? (Attach a list, if more
convenient.)
3. As the trading framework was completed and after the first trade occurred, which
groups were formally involved? (Attach a list, if more convenient.).
4. Are there other important individuals who are not on these three stakeholder lists that
should be included as part of the network analysis?
I'll be asking members of the network about resources each one brings to the table. Below is a
draft list. Are there ones to delete? Add? If I had to pick five, which are the most important?
Financial
Different perspective
Relationships with peers
Facilitation/conflict resolution skills
Economic expertise
Scientific expertise,
Knowledge of regulations
Broad understanding of ecosystem science politics and economics
Good sense of humor
Don't know
I'll be asking members of the network about how they define success. Below is a draft list.
Are there ones to delete? Add? If I had to pick five, which are the most important?
Trades are occurring
Uncertainty around regulatory compliance has decreased
The costs of complying with current regulations have decreased
All stakeholders are satisfied with how the market is operating
Stronger relationships make working together in the future easier
Conflict (e.g. the number of lawsuits) has decreased
The level of trust among stakeholders increased
Stakeholders perceive the market as a legitimate way of meeting environmental goals
There are no significant concerns around the equitable distribution of pollution, revenue,
regulatory responsibility, and other benefits and burdens
Water quality and/or wetland habitat has improved
OTHER MEASURE 1
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Mail Completed Surveys to: Bobby Cochran, 7304 N. Concord, Portland, OR 97217

Completing the survey indicates you have read and understand the above information and agree to take part in this study.

Your participation in this study is voluntary. Any information obtained in connection with this study and can be linked to you
or identify you will be kept confidential unless you give permission to use. Your decision to participate or not will not affect
your relationship with the researcher or Portland State University in any way. You may choose to withdraw at any time. Please
print a copy of this letter for your records. If you have concerns or problems about your participation in this study or your
rights, please contact the Human Subjects Research Review Committee, Office of Research and Sponsored Projects, 111
Cramer Hall, Portland State University, (503) 725-4288. If you have questions about the study itself, contact Bobby Cochran at
(503) 681-4435, jcochran@pdx.edu.

If you run into a glitch, contact Bobby at (503) 681-4435 or jcochran@pdx.edu. We appreciate your time and your contribution
to this important project. This study will contribute to improving water quality in the Minnesota and will be applied to other
water bodies in the future.

You are invited to participate in a research study designed to understand the dynamics of how decisions are made in water
quality trading programs. The research is being conducted by Bobby Cochran from Portland State University as part of a
doctoral degree under the supervision of Dr. Connie Ozawa. The survey asks about your interactions with other stakeholders in
the Minnesota River general permit from before the process began, into permit design, and today. This research focuses
specifically on the water quality trading elements of the permit. It should take about 20-30 minutes to complete.

I. Opening Page

Water quality trading in the Minnesota River

Appendix A.2: Sample Social Network Survey
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Please choose from drop-down menus across rows for each stakeholder.

3. Before the Program Began
The next question asks about your interactions with other stakeholders BEFORE the general permit process began in 2004.

3. How many years have you worked for that organization?
Years:

Title: ]

2. What organization do you currently work for and what is your title?
Organization name: |

Last: i

1. Your name
First: I

2. Inti-oiliii'lioii: Questions 1-3

Water quality trading in the Minnesota River

Is)
to

Position holds influence in public policy

Knowledge of regulation^

Facilitation skills

Different perspective

5. Rate the value of these resources in GROUP decisions before the general permit process began (1- most valuable, 5-least
valuable)
1
• i
• 3'
• 4 •:
' 5
*" """SUPVS^S3S^BKSKBSBSSBS^SX^aai!iaiB^aillx,B^ aswttHHfiMMfi

Water quality trading in the Minnesota River

4. Select a response for each person based on your relationship BEFORE the general permit process began in 2004.
(In the row with your name still try to respond to the questions)
Name
Rale how LNl'l VhNTI U. each pei>on is on Select the MOST valuable RKSOl KCT. each person
YOl'R OPINION on decisions
broiarht (o decision-making
a. very influential
a. access to financial resources
NAME,
b. different perspective
b. influential
ORG
c. somewhat influential
c. relationship with peers
d. not influential
d. facilitation skills
a didn 't know this person
e. economic expertise
f. knowledge of regulations
g. scientific expertise
h. position holds influence on public policy

9. To what extent would you agree or disagree these decisions reflected what all groups had to say?
^j Strongly Agree
J Agree
rj Neither agree nor Disagree
^J Disagree
_j Strongly Disagree

8. What process was MOST OFTEN used to make decisions on environmental issues before the general permit process began?
_j- Consensus (Everyone can live with the decision)
^j Single person or group made the decision with NO public comment
^j Negotiation between a small number of groups
^j Single person or group made the decision AFTER public comment

7. To what extent would you agree or disagree that there were opportunities for all groups to participate in environmental
decisions BEFORE the general permit process began?
-~J Strongly Agree
«J Disagree
•^J Agree
-^J Strongly Disagree
J Neither agree nor Disagree

6. Generally speaking, how often could people involved be EXPECTED before the general permit process began to propose
solutions compatible with the needs of other members?
-J Always
-*J Rarely
•J Often
-J Never
-J Sometimes
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D didn 't know this person

NAME,
ORG

Name

Rate how-lNFLUENTL'Ki ea?h person is on
^OL?R6£lNtf>N'k : feisi6ris '":'' J"
a. very influential
b. influential
c. somewhat influential
d. not influential

Select Hit MOS'JJivaliiable RbSOl.RCL oiwh person
h\ui;.;h[ lb vfccisinn-nmkinp
a. access to financial resources
b. different perspective
c. relationship with peers
d. facilitation skills
e. economic expertise
f. knowledge of regulations
g. scientific expertise
h. position holds influence on public policy

10. Select a response for each person based on your relationship DURING general permit formation from 2004-2005.
(In the row with your name still try to respond to the questions)

The- ne\l question ;isks ahoul your interactions with other stakeholders Dl/RING the General Phosphorous Permit design.

5. D u r i n g Prograhi|3)esjgn

Water quality trading in the Minnesota River
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11. Rate the value of these resources in GROUP decisions as you were designing the permit (1- most valuable, 5-least valuable)

(». During Program Dt^iiin u-niil>

Water quality trading in the Minnesota River

':

15. To what extent would you agree or disagree that decisions reflected what all groups had to say DURING permit design?
,j Strongly Agree
j Agree
^j Neither agree nor Disagree
J Disagree
j Strongly Disagree

14. What process was MOST OFTEN used to make decisions on environmental issues while the general permit was being
designed?
^J Single person or group made the decision AFTER public comment
^J Negotiation between a small number of groups
^J Consensus (Everyone can live with the decision)
_j Single person or group made the decision with NO public comment

13. To what extent would you agree or disagree that when you began general permit design, there was a clearly defined problem
and set of objectives?
J Strongly Agree
<J Disagree
-Ji Agree
--J Strongly Disagree
•J Neither agree nor Disagree

12. Generally speaking, how often could people involved be EXPECTED to propose solutions that were compatible with the
needs of other members DURING permit design?
J Always
<J Rarely
•J Often
=J Never
^J" Sometimes

18. Select a response for each person based on your relationship AFTER the General Phosphorous Permit was completed in 2005.
(In the row with your name still try to respond to the questions)
Name
Rate how INFLUENTIAL each person is on VOIR Select the MOST valuable RHSOLRCL each pcr->on
brought to decision-making
OPINION on decisions
a. access to financial resources
a. very influential
NAME,
b. influential
b. different perspective
ORG
c. somewhat influential
c. relationship with peers
d. not influential
d. facilitation skills
• didn 't know this person
e. economic expertise
f. knowledge of regulations
g. scientific expertise
h. position holds influence on public policy

17. Which of the following statements best describes your style of interaction with others DURING the design of the general
permit?
J I look to use fair standards and formulae to reach a good compromise
^ Sharing information and solving tough problems with groups is how I express creativity
.__J I enjoy making strong arguments and convincing others to see things my way
Water quality trading in the Minnesota River
7. After Program Kegan Operating
The next questionasks about\our interactions wilh other stakeholders AITLR the permit was completed in 2005 and trading could begin

16. To what extent would you agree or disagree that there were opportunities for all groups to participate in decisions DURING
permit design?
^J Strongly Agree
J Agree
^j Neither agree nor Disagree
_/ Disagree
^j Strongly Disagree
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20. Generally speaking, how often could people involved be EXPECTED after trading began to propose solutions compatible
with the needs of other members?
•*J Always
-J Rarely
•J Often
*J Never
J Sometimes

Access to financial ivsoiii'ees;'. -."'. •"'-;•*'.'")'
Different perspective
"Relationship's will! peers''. •' "' '•', " : "
kicilitalion skills
. Economic expertise
. .•
Know k'-iliii' oi' rcsiiilalions
Scientific expertise
Position holds influence in public poJicv

19. Rate the value of these resources in GROUP decisions now that trading can begin (1- most valuable, 5-Icast valuable)

8. \J'tiT I'rouriiiii Began Opi»r:iliii£ fo»iit'

Water quality trading in the Minnesota River

23. To what extent would you agree or disagree that, after trading began, there are opportunities for all groups to participate
decisions?
^J Strongly Agree
,-J Disagree
.J Agree
-J Strongly Disagree
~J Neither agree nor Disagree

22. To what extent would you agree or disagree that decisions after trading began reflect what all groups have to say?
*J Strongly Agree
^ Disagree
~J Agree
^J Strongly Disagree
-J Neither agree nor Disagree

21. What process is MOST OFTEN used to make decisions now that the trading framework is complete?
,_j Single person or group made the decision AFTER public comment
,_J Consensus (Everyone can live with the decision)
r_j Single person or group made the decision with NO public comment
j Negotiation between a small number of groups
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J
-J

Not so well
Poorly

*j Not so well
--J Poorly

27. If trading and the general permit efforts had not begun, what kind of activity/ discussion would NOT be occurring?

V Very well
~J Well
^J So so

26. How well were environmental improvement efforts working AFTER the general permit allowed trading to begin?

«/ Very well
*J Well
-J So so

25. How well were environmental improvement efforts working BEFORE the general permit?
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Portland State

We appreciate your time and your contribution to this important project. Your responses will be used to help improve environmental
programs.

Bobby Cochran / 7304 N Concord / Portland, OR 97217

Thank you for completing the. survey. Contact Bobby at (503) 681-4435 or jcochran@pdx.edu if you have any questions. You can mail
completed surveys to:

33. Are there any comments you would like to share about the survey itself or how the information will be used?

32. Any other comments you would like to share about your exchanges with general permit stakeholders?

Worked: ]

Lived: j

31. How long have you lived/worked in the Minnesota River watershed?

Appendix A.3: Follow-up Interview Guide
Baseline decision situation
1. What was or wasn't working about the system of protecting water quality before
trading discussions began?
2. If you had to list the top three challenges in terms of setting up the market, what
would they be?
Institutional arrangement decision situation
3. As you began meeting to develop the MARKET, what were some of the most
important design decisions you had to make? (e.g. formal rules, unspoken rules)
a. What kinds of behavior were you hoping to see in a functioning market?
b. What kinds of designs did you end up developing to get the behavior you
wanted?
4. What were some of the most important turning points during the process? What
caused those to occur?
Operational decision situation
5. Now that the market has the ability to trade, what are some of the other conditions that
make you more or less excited about the prospects of a MARKET for achieving its
goals?
a. The institutional designs that worked and why?
b. The institutional designs that didn't work and why?
c. How did relationships change? Can you give an example?
d. Did you get the behavior you wanted?
6. If you had to list the top three challenges in terms of operating the market, what would
they be?
Perceived outcomes
7. What do you see happening 20 years from now:
a. In terms of the level of trading activity?
b. Satisfaction with the market?
c. And achievement of environmental goals?
8. Any parting messages for others out there trying to set up a trading program?
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Appendix B: Human Subjects Approval

Portland State
UNIVERSITY

Human Subjects Research Review Committee
Post Office Box 751
Portland, Oregon 97207-0751

503-725-4288 tel
503-725-3416 fax
hsrrc@llsts.pdx.edu

December 7, 2007
To:

J. Robert Cochran

From: Nancy Koroloff, HSRRC Chair
Re:

/
- ^ / f t ^ t ^

^

??

HSRRC renewal of approval for your project titled, "The Who and How of DecisionMaking in Environmental Markets: Four Cases in Water Quality Trading" (HSRRC
Proposal # 06359).

Dear J. Robert,
As part of the Committee's continuing review, the Human Subjects Research Review Committee
has reviewed your above referenced project for compliance with Department of Health and
Human Services policies and regulations on the protection of human subjects.
The Committee is satisfied that your provisions for protecting the rights and welfare of all
subjects participating in the research are adequate. Your project is renewed and this approval will
expire on January 23, 2009. Please note the following policies:
1. If the project continues beyond the expiration date, the investigator needs to submit a
Continuing Review Report form (available in the Office of Research & Sponsored
Projects) two months before the expiration date.
2. If the project is federally funded or initially received a full committee review, the
Continuing Review Report form must be reviewed in full committee. The HSRRC no
longer performs continuing reviews "in house" for this type of project. To add this
project's continuing review to the committee's meeting agenda, please refer to the
HSRRC meeting schedule. Submit the report, and the required number of copies, by
the submission deadline that is approximately two months before the project's
expiration date. The HSRRC needs two months to do a continuing review of the
project, so it is extremely important that you meet the committee's submission
deadline.
3. If this project finishes before the expiration date, please cOntact the HSRRC
administrator so that the file can be closed and records updated. It is the investigator's
responsibility to keep the approval status current. If die project's approval expires
while the project is active, the investigator must complete new application and submit
it for a new HSRRC review. If federally funded, it must be reviewed in full
committee. In addition, any data collected after the expiration date cannot be used in
the research. Please don't let this happen!
If you have questions or concerns, please contact the HSKRC in the Office of Research and
Sponsored Projects (ORSP), (503) 725-4288, 6th Floor, Unitus Building, 4th & Lincoln.

Cc: Connie Pozama

Appendix C: Statistical Tables
1. Comparative-case analysis descriptive results tables
The results in the tables below represent the mean scores for findings
referenced in Sections 5.2.1 & 5.2.2. Results are classified by the type of organization
they represent in the row headers, and by case study and time period in the column
headers. For time, "B" is before trading, "D" is during trading, and "A" is after
trading.
A. Mean influence scores summarized by stakeholder group, case, and time
The results in the table below represent the mean influence scores for individuals.

• Greatest influence

• 2n greatest influence and within .05 points

[Change in influence across all cases was significant, F(2, 256) =17.7, p<.05, but so
was Mauchley's test. Changes remained significant with the Huynh-Feldt correction,
F(1.8,232)=17.7,p<.05)]

Bl. Mean Freeman's normalized out-degree centrality summarized by
stakeholder group, case, and time
The results in the table below represent the normalized Freeman out-degree
centrality scores for individuals. This measure summarizes the number of relationships
sent out by and individual to others in the network adjusted for the size of the network.

.Case .GreatJMiaBM/V '*-^f*S
-Group"***!"** s'-B*"'1*' ^D**^w»
Point
35.N
Source
43.8
41.7
31.2
32.3
38.6
A*
3 rd Parly
WM
2(v y
Regulator
41.7
3.7

-Case
Gtoup •.'.'.
Point
Source

Kalarnazw

,'..••

«B*fej*-*«-- i»Dts£'j£i-

21.8

8.3

23.8
14.4

19.4

19.4

v^p^iUvi

•

14.0

1.0
12.3

SouthNat o a - v i .•;,:':•••.; Minnesota . . .
: . B ..^ r ^•vH

3

•••

-ft"' -

•

As

11.2
27.5

3"1 Parly
Regulator

10.2

12.1
22.9
11.8

S$8

HI

JH Greatest influence

4.5
25.7
13.0

- i * .

5.5
NA
2.4

6.2
NA
1.9

••••-;•'

.

-'A*-3.1
NA
0.2

•I
D 2nd greatest influence and within .05 points

[Change in Out-degree centrality was significant, F(2, 256) =5.47, p<.05, but so was
Mauchley's test. Changes remained significant with the Huynh-Feldt correction, F(1.7,
220)=5.47, p<.05)]
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B2 Mean Freeman's normalized in-degree centrality summarized by stakeholder
group, case, and time
The results in the table below represent the normalized Freeman in-degree centrality
scores for individuals. This measure summarizes the number of relationships received
by and individual to others in the network adjusted for the size of the network.
! Kalamazoo

:Qtedffim&&l£
.Group.,/..., •a-: " JtJfuRlCn
Point
Source
*l.5 $9.8 43.8
35.2 38.9 37.8
A«?
.V"1 Parly

Regulator

TO

m

51.9 43.5

JU- .A.,..
14.2 17.0 12.0
13.2 17.1 7.0
19.3 23.7
18.8

-,;i: v.;jQa§# >$®tf$m&&*±:-•: • . Minnesota,;/.
.QS>Up:^.;:,;
# & - -:B •-•-•. D "••'•••:- Ar"
Point
Source
8.2
3.6
15.5
16.3 18.6 6.1
16.8
16.3 16.8 3.7 -1.5 -0.7
Ag
1
3" Party
17.7
17.3 15.7 14.2 11.7 7.1
Regulator
1 II II II 1

m^

M

| § Greatest influence

,nd

• 2n greatest influence and within .05 points

[Change in In-Degree centrality was significant, F(2, 256) =24.7, p<.05, but so was
Mauchley's test. Changes remained significant with the Huynh-Feldt correction, F(1.7,
224)=24.7, p<.05)]
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2. Repeated Measures ANOVA; Test for significance across time within variables
A. One-Way ANOVA within cases: testing for significance across time
Independent Variables
N
F
Partial
Sig
etasq.
53
Opportunity to participate*
.009
.093
(1.7,91)=5.35
Decision process used*
49
.000
.222
(1.8,86)=13.7
Reflectiveness of decisions*
51
.002
.124
(1.8,89)=7.09
Mediating Variables
Influence rating*
129 (1.8,232)=17.7 .000
.122
Importance of resources held* 129 (1.3,166)=111 .000
.466
Centrality: In-degree*
(1.7,223)=24.7
.000
.162
129
.007
.041
Centrality: Out-degree*
129 (1.7,220)=5.5
.013
Betweenness*
129 (1.9,240)= 1.64 .198
Dependent Variables
Satisfaction*
61
(1.60)=61
.000
.504
54
Trust: Follow through*
.265
(1.7,90)=19.1 .000
(2,108)=22.8
.000
.297
Trust: Consideration of others 55
* Mauchley's test was significant and used Huynh-Feldt correction for sphericity

Bl. Mixed Model ANOVA: testing for the role of group association with time
Independent
F[Time]
F [Bet subjects F [Interaction
(case)]
(case & time)]
Variables
(2,98)=6.28,
(3,49)=1.2,
Opportunity to
(6,98)=7.0,
p<.05
p=.31
p<.05
participate
(3,45)=.32,
Decision process used (2,90)=17.9,
(6,90)=3.6,
p=.812
p<.05
p<.05
(2,94)=8.7,
(6,94)=5.3,
Reflectiveness of
(3,47)=.43,
p<.05
p<.05
p=.73
decisions*
Dependent Variables
Satisfaction
(1.9,93)=19,
(3,50)=2.22,
(5.6,93)=2.15,
Trust: Follow
p=.096
p<.05
p=.059
through*
(3,51)=1.9,p=.l (6,102)=.83,
Trust: Consideration
(2,102)=21,
p<.05
41
of others
p=.551
* Mauchley's test was significant and used Huynh-Feldt correction for sphericity

B2. Mixed Model ANOVA: Significant differences by time period
Independent Variables
Opportunity to participate
Decision process used
Reflectiveness of decisions*
Mediating Variables
Influence rating
Importance of resources held
Centrality: In-degree
Centrality: Out-degree
Betweenness
Dependent Variables
Satisfaction
Trust: Follow through
Trust: Consideration of others

BeforeDuring
p=.015
P<.05
p<.05

During-After

Before-After

p<.05
p=.210
p<.05

p=1.0
p<.05
p=.604

p=. I l l
p<.05
p<.05
p<.05
p=1.0

p<.05
p<.05
p<.05
p=1.0
p=.07

p<.05
p<.05
p=.584
p=.022
p=.087

p<.05
p<.05

p=1.0
p=.639

p<.05
p<.05

2. Preacher Multiple Mediator Model: Test for mediation between collaboration,
social structure, and political consensus
A. Descriptive Statistics
Indep. Variables: Before
Opportunity to participate
Decision process used
Reflectiveness of decisions
During
Opporluniu lo participate
Decision process u>ed
Reflectiveness of decisions
Negotiation st\le
Clarity of problem
After
Opportunity to participate
Decision process used
Reflectiveness of decisions
Med. Variables: Before
Influence rating
Importance of resources held
Centrality: In-degree
Centrality: Out-degree
Betweenness
During

N
72
66
67
62
6~l
62
60
"~M """
57
57
57
N
129
129
129
129
129
N

Mean SD
1.21
3.69
2.48
1.21
.3-37
_!-06

Skewness
-.919
-.045
: .569

Kurtosis
.342
-1.365
.378

2.38
4.17

.86
".74"
.79
.61
»7

-.9lMS
-1.350
-.357
~.44X
-1.547

1.388
1.148
-. ^27
-.613
4.021

3.72
3.14
3.65
Mean
1.20
3.54
17.83
17.83
.93
Mean

.96
1.08
1.06
SD
.54
.79
12.79
21.60
1.83
SD

-.406
-1.001
-.919
Skewness
-.040
-.855
1.630
.990
3.722
Skewness

-.688
-.321
.407
Kurtosis
-.073
-1.044
4.666
-.203
17.745
Kurtosis

4.18
3.4«)
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Influence rating
Importance of resources held
Centrality: In-degrec
Cenlralily: Out-degree
Bctweenness
After
Influence rating
Importance of resources held
Centrality: In-degree
Centrality: Out-degree
Betweenness
Dep. Variables: Before
Satisfaction
Trust: Follow through
Trust: Consideration of others
During
Trust: Follow through
Trust: Consideration of others
After
Satisfaction
Trust: Follow through
Trust: Consideration of others

129
129
129
129
129

1.28
3.67
19.77
19.77
.88

.66
.86
15.05
23.65
1.77

.027
-.910
1.761
.866
4.117

-.172
-1.019
5.388
-.525
21.117

129
129
129
129
129
N
61
54
55

.98
3.35
16.16
16.16
.80
Mean
3.00
3.14
2.87

.71
.66
15.30
23.79
1.46
SD
.86
.86
.98

-.274
-.574
1.603
1.30
3.040
Skewness
-.329
-.670
-.223

.083
-.891
3.767
.855
10.730
Kurtosis
-.005
2.478
.433

55
56

3.65
3.68

.82
.86

-1.351
-1.670

6.021
5.375

63
56
57

3.86
3.80
3.56

.88
.92
.96

-1.786
-1.463
-1.234

6.263
4.271
2.727

Diagnostics
Tests were conducted to identify problems with outliers, influential cases,
multicollinearity, heteroscedasticity and other violations of the linear regression
assumptions. These tests were conducted for each dependent variable tested in the five
combinations of variables across time periods. Intra-class correlation (ICC) was tested
for each of the dependent variables. If the ICC value is greater than 1.0, then variation
is completely explained by group association. This model is biased since respondents
came from four distinct cases studies, but these differences are limited by the "most
similar" methodology of case selection. Below are the ICC values for each dep. var.
Dependent Variable
Satisfaction
Trust: Follow through

Trust: Consideration

Time
Before
After
Before
During
After
Before
During
After

ICC value
.02
.16
.00
.00
.25
.03
.00
.11
243

Outliers were identified using 1) studentized deleted residuals and comparing them
to the cutoff value of 3.0 (Neter et. al. 1989), and 2) Centered leverage values with a
cutoff greater than 0.5. Several outliers were identified for the different mediation
tests. Influential cases were identified using Cook's Distance, Standard DFFit, and
DFBetas and comparing them to the cutoff value of 1.0 (Bollen and Jackman 1990).
None of the Cook's distance measures were greater than 1.0.
1)V
BEFORE
Satisfaction before
Trust: Follow through
Trust: Consideration
DURING
Trust: Follow through
Trust: Consideration
AFTER
Satisfaction before
Trust: Follow through
Trust: Consideration
Satisfaction before
Trust: Follow through
Trust: Consideration
Satisfaction before
Trust: Follow through
Trust: Consideration

IV/MV

Stud. del.
resid.

Leverage

Outlier
Cases

Before/Before
Before/Before
Before/Before

-2.6 to 2.38
-2.5 to 2.35
-2.4 to 2.2

.435
.462
.462

None
None
None

During/During
During/During

-1.8 to 2.5
-2.55 to 2.58

.553
.553

None
None

Before/During
Before/During
Before/During
During/During
During/During
During/During
After/ After
After/After
After/After

-4.34 to 2.48
-3.0 to 2.13
-3.06 to 2.187
-5.10 to 1.95
-3.00 to 2.01
-3.44 to 2.33
-3.15 to 1.72
-2.72 to 2.45
-3.46 to 2.68

.423
.537
.537
.443
.553
.553
.317
.379
.379

24
24,45
24,45
70
45
127
70
None
127

Multicollinearity was tested using the cutoff values for tolerance of .16 and a
variance inflation factor (VIF) of 7 (Neter et. al. 1989). No multicollinearity problems
were identified for any of the variables or any of the models. Heteroscedasticity was
tested by plotted residuals against the standardized predicted values.
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Model: Collaboration before -Social structure before - Political consensus before
Dependent Variable:
WasltWorking_Before
(Constant)

3.549

Std.
Error
.818

DecReflective_Before

B

Beta

Sig.
.000

Tolerance

VIF

.764

.449

.675

1.482

.104

.136

DecisionProcess_Before

.139

.110

.196

1.263

.213

.775
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Model: Collaboration during -Social structure during - Political consensus during
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Model: Collaboration after -Social structure after - Political consensus after
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Model: Collaboration before -Social structure during - Political consensus after
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Model: Collaboration during -Social structure during - Political consensus after
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