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Introduction

e ccosystem-based approach 1o natural resource management, while relatively new
and sull evolving, 1s receiving growing support from practitoners (Ceologteal Society of
Amenca, 1995), govemment ofTicials (Congressional Research Service (CRS), 1994, General
Accounting OfTice (GAO), 1994, Executive Otfice ot the President, 1993), and rescarchers
(c.g., Hacuber, 1996, Cortner & Moote, [994). This tntegrated systems-based approach
hag been used to manage 3 growing number of environmental problems. [t has been
used to manage fishertes on Georges Bank (c.g.. Burroughs & Clark, 1995, Backus &
Boume, 1987) and other large marnine ecosystems (e.g.. Alexander, 1993; Sherman, 1991).
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It has been used 10 address resource management problems in terrestrial habitat systems
(c.g.. Kohm & Franklin, 1997; Yaffee ct al., 1996; Baskerville, 1995; Agcee & Johnson,
1988) such as the Greater Yellowstone Ecosystem (c.g., Burroughs & Clark, 1995; Clark
& Mint, 1994; Lichtman & Clark, 1994) and the Florida Everglades (e.g., Harwell et
al., 1996; Light, Gunderson, & Holling, 1995). Programs have also examined various
fisheries, land use, and water quality problems in various estuarics (e.g., Imperial &
Hennessey, 1996; Colt, 1994; Imperial, Henncssey, & Robadue, 1993; Imperial. Robadue,
& Hennessey, 1992; Tuohy, 1993, 1994) and riverbasins (e.g.. Foster, 1984) such as the
Chesapeake Bay (e.g., Costanza & Greer, 1995; Hennessey, 1994), the Great Lakes
(e.g., Mackenzie, 1996; Gurtner-Zimmerman, 1996; Francis & Regier, 1995; Francis,
1993, Caldwell, 1988), the Columbia River (e.g.. Lee, 1993, 1995), and Puget Sound
(c.g.. Healey & Hennessey, 1994; Fletcher, 1990; Leschine, 1990; Bish. 1982).

This rescarch suggests that ecosystem-based management has a strong admini-
strative and institutional oricntation that emphasizes redefining management units and
building on the best ecosystem science to improve resource management (Slocombe,
1993b, p. 612). The rescarch also reveals that the goal of many programs is to improve
institutional performance by improving coordination between federal, state, and local
governments. Unfortunately, while an integrated ecosystem-based approach to coastal
fesource management is appealing, a wide range of institutional and administrative chal-
lenges cxist, many of which have largely been ignorcd by rescarchers who tend to focus
on the development of management plans and not their implementation. For example,
many researchers underestimate the probiems associated with changing organizational
arrangements and incorporating human values into decision making (Grumbine, 1994;
Slocombe, 1993a). The literature also demonstrates a normative preference for central-
ized hecrarchical approaches to improving coordination and integrating coastal resource
management programs.

The objectives of this article are to examine the institutional challenges associated
with implementing an ecosystem-based management program and to draw lcssons useful
to practitioners working in similar integrated coastal resource management programs in
the United States and abroad (Rose, 1993). The analysis focuses the implementation of a
special area management (SAM) plan for the Salt Ponds watershed in Rhode Island. The
casc was selected for several reasons. First, the program represents a typical multiparty,
multiissue situation that confronts practitioners working at the watershed level. Second.
the Salt Ponds SAM plan has a rich history with nearly 14 years of implementation
experience. Third, the literature often advocates centralized, hierarchical approaches to
policy integration. However, this study demonstrates that polycentric institutional
arrangements can often be just as effective.

Preparation of the Case Study

The case study was developed using a variety of data sources including research pub-
lications, government reports, newsletters, and memoranda. Interviews were conducted
with key actors involved in the SAM plan's development and implementation. The author
was also involved as a participant-observer, having worked for two organizations dis-
cussed in the case. The data were analyzed using systematic qualitative techniques (Miles
& Hubcrman, 1994, Patton, 1990). The analysis was guided by the institutional analysis
and development (IAD) framework developed by Ostrom (1986, 1990) and her colleagucs
(c.g., Blomquist, 1992; Kiser & Ostrom, 1982; sce Figure 1). The IAD framework has
been used to examine institutional arrangements managing groundwater, common pool
resources (CPRs; c.g., imrigation systems, forests, fisheries, etc.), metropolitan organiza-
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Flgure 1. The institutional anulysis and development framework. Modified from Ostrom, E.,
R. Gardner, and J. Walker. 1994, Rules, Games, & Common-Pool Resources. Ann Arbor, MI:
The University of Michigan Press.

tions, and rural infrastructure development. It has also been used to examinge institutional
arrangements for coastal resources management (Sproule-Jones, 1993).

The IAD framework is a theoretical framework that is used to guide the analysis of
an institutional arrangement’s structure and performance. Institutions are defined as “en-
during regularities of human action in situations structured by rules, norms, and shared
strategics, as well as by the physical world. The rules, norms, and shared strategies are
constituted and reconstituted by human interacuon in frequently occurring or repetitive
situations” (Crawford & Ostrom, 1995, p. 582). Institutions include familics, churches,
local governments, government agencies, and most organizations since they are defined
by rules, nomms, and shared strategies (Ostrom, Schroeder, & Wynne, 1993, p. 6). Insti-
tutions promote socially beneficial outcomes by helping actors resolve “social dilem-
mas” resulting when individually rational actions aggregate to produce socially irrational
outcomes. Therefore, institutional arrangements provide the means to resolve collective
action problems (Firmin-Sellers, 1995, p. 203).

What differentiates institutional analysis from most forms of organizational analysis
is the focus on rules. Rules are an implicit or explicit attempt to achieve order and
predictability among humans (Ostrom, 1986). Rules are prescriptions that forbid, permit,
or require some action or outcome and the sanctions authorized if the rules are not allowed
(Crawford & Ostrom, 1995). Rules can be formal (e.g., laws, policies, regulations, ctc.)
or informal (e.g., social norms). Since "rules are not self-formulating, self-determining,
or sclf-enforcing™ (Ostrom, 1980, p. 312), they are formulated in human language and
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subject to problems of lack of clarity, misunderstanding, and varied interpretations. The
stability of rule-ordered interactions therefore depends upon the development of shared
understanding of rules (Oswom, Gardner, & Walker, 1994, p. 40). This often requires
building trust by monitoring and cnforcing rules. Enforcement can take the form of formal
(c.g.. cense and desist order. civil penalties, criminal penalties, etc.) or informal (e.g¢., verbal
comments or facial expressions demonstrating displeasurc) sanctions.

Institutional analysis is thercfore an attempt to exanune a problem that a group of

individuals (or organizations) face and how the rules they adupt address a problem. The
IAD framework does not advocate a particular type of institutional arrangement (c ..
markets or hierarchies), nor does it rely on a single measure of imstitutional etfective-
ness. Rather, the IAD framework draws attention to the vanous factors that intluence
institutional design: the physical charactenistics of the ccological system and the naturc
of problems, the culture of the individuals (organtzations) trying to solve the problem,
and the institutional setting that the individuals (organizations) arc embedded within
{Ostrom, 1990, p. 55).

The Salt Ponds Ecosystem

The Salt Ponds, as they are known locally, are a string of nine brackish coastal lagoons
separated from the ocean by a low narrow strip of barricr beach islands. Ther water-
shed encompasses approximately 82.4 k! and is contained within the municipalitics of
Narragansctt, South Kingston, Charlestown, and Westerly (Figure 2). The ponds are
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Flgure 2. Rhode Islund's Salt Ponds region. Ernst, L. 1995, [ntegrating state government for
wmproved coastal water quality: Analysis of the Rhode Island Salt Pond regron. Coastal Manage-
ment 23:316.

Insitutions and Ecosystem-Based Munagemeni 15

shallow and poorly flushed, and the freshwater input 1s pnmanly trom groundwater
and surface runoff. This makes them valuable as fish and shellfish nursenes but also
susceptible to cutrophication and bacterial loading. Histonically. the ecology of the ponds
has also been influenced by the stabilization of inlets, dredging of channels, the installa-
tion of on-site sewage Jisposal systerns {OSDSs), and alterations of the quality and
quantity of freshwater inflow resuling from development activitics. The low, narrow
barrter beaches also make the reygion particularly susceptible to coastal crosion and storm
damage from winter storms (i.c.. Nor'easters) and sumumner hurricancs. There s a strong
regional identity among the area’s residents. The watershed boundary closely follows
coastal highway U.S. |. Thus helps make the watershed somewhat distinet and recogniz-
able. The Salt Ponds have long supported commercial and recreational tisherics, and one
of the major fishing ports in New England. the Port of Gahlee, 1s located in the water-
shed. As a result, many restdents have a connection to the commercial tishing industry.
A large portion of the population s also directly or indirectly nvolved i the area’s
growing tounst industry. Dunng peak summer weekends, an additional 105,000 people
enjoy the region's recreational amenitics. Accordingly, a large proportion of the popula-
tion has an interest i maintaining the area’s environmental quahty. Residents are also
politically active and the New England tradition of home rule 18 very much part of the
region’s political culture. One commumity snil holds well-attended tinancial town meet-
ings. Residents have also demonstrated a strong desire to mamntan the region’s rural and
historic character (see Olsen & Lee, 1991, 1993; Coastai Resources Management Coun-
cil (CRMC), 1985; l.ce, 1980 ftor more discussion of the region).

Until a four-lane highway provided casy access to the arca in the 19505, the region
remained relatively undeveloped. However, between 1950 and 1980 residential develop-
ment increascd threefold. By the late 1970s, the Salt Ponds region began to cxpericnce a
number of the environmental problems affecting coastal areas in the United States:

loss of habitat and impacts due to development in and adjacent to critical habitat;
declining fish and shellfish stocks;

increased shellfish closures due to bacterial contamination;

excessive nitrogen loadings and pathogens trom QSDSs;

stormwater runoff increased sedimentation and nutrient loading to the ponds;
stabilized breachways changed salinity regimes and caused sedimentation prob-
lems;

* storm damage from hurricanes and winter storms; and

+ conflicts among resource users.

There was also a general belief among the public that government was not responsive and
that agency decision making was cumbersome, contradictory, and time-consunming (sce
Ernst, 1995; Olsen & Lec. 1991, 1993; CRMC, 1985; Lee, 1980 for more discusston).

The Institutional Arrangement Governing
the Salt Ponds Ecosystem

To understand how the Salt Ponds ccosystem is “managed.” one must first understand
how the rules (e.g., statutes, regulations, policies, zoning ordinances, permit decisions,
atc.) of various government programs interact with one another. To simplity the discus-
sion, the analysis focuses on the actions of the key actors: University of Rhode Island
(URI) Cuastal Resources Center (CRC). Rhode Island Coastal Resources Management
Council (CRMC), Rhode [sland Deparument of Environmental Management (RIDEM),
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Statewide Planning Program (SPP), and the municipalitics of Narragansett, South King-
ston. Charlestown. and Westerly. The nonprofit organizations Save The Bay, Pond Watchers,
and the Salt Ponds Coalition also played roles. Other actors played minor roles. wnclud-
ing the National Oceanic and Atmospheric Administration (NOAA), the Enviuonmental
Protection Agency (EPA), the U.S. Fish and Wiidlife Service, the U.S. Army Corps of
Engincers, various developers, individual residents, and the ncwspapers.

One of the most important actors was the CRC. [t was created. 1 part, to assist the
CRMC with the development of its federal coastal zone management (CZM) program.
Over the years, the CRC has ecmphasized the importance of stakeholder involvement and
constitueney building 1n its technical assistance programs, both domesticaily and abroad.
Historically. the CRC also played an important role in helping to develop new policies
and programs for the CRMC. The CRMC was created 1n 1971 with the charge to:

Preserve, protect, develop and where possible restore coastal resources for
thus and succeeding gencrations . . . through comprehensive, long-range planning
and management designed to produce the maximum benctit tor socicty and
that the preservation and restoration of ecological systems shall be the pri-
mary guiding principlc by which alteration of coastal resources will be mea-
sured, judged, and regulated. (Rhode Island General Laws §46-23-1, empha-
sis added)

The CRMC's mandate focuses specifically on balancing resource consetvation with the
needs for development and human use of coastal resources. The CRMC hus approached
fulfiling this mandate by maintaining a constant balance between planning, manage-
ment, and regulation. The Salt Ponds SAM plan is an important attemnpt to try to achieve
this balance.

The CRMC is a legslative agency delegated broad authority to develop whatever
policies and programs the agency deems nccessary to fulfill its mandate. The imitial
focus was not to create a new burcaucracy. Instead, the Council relied on staff of the
Department of Natural Resources (soon to become the Department of Environmental
Management) and other state agencices to review and comment on development propos-
als. In fact, the CRMC did not have its own technical staff until 1986. Major permut
decisions are decided by a 16-member Council composed of politicians and citizens
appomnted by the governor, licutenant governor, and the Spcaker of the House., The
formula determining representation on the Council is quite complicated and ensures that
all regions of the state and communiues ot different sizes are represented. The member-
ship includes both citizens and clected officials. While the structure of the Council has
opened up the agency to charges of being political, during several high profile and
controversial projects the agency demonstrated a surprising capacity to resist overt pres-
sure brought by the governor and major interest groups. The CRMC also focused on
building a constituency to support its policies and programs and has been effective in
maintaining strong relations with the state legislature. )

With assistance from the CRC, the CRMC developed the Rhode Island Coastal
Resources Management Program (RICRMP), which received federal approval in 1978,
The program has been substantially revised several tmes since its inception. The RICRMP
contains rules that regulate all development along Rhode Island's 401 miles of shore-
line. It also regulates certain activities (c.g., power generation facilities, chemical and
petroleum processing facilities, and mineral extraction activities) on a statewide basis
and other activitics located in the watersheds of poorly flushed estuaries like the Salt
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Ponds. Al federal, state. and local development projects are also subject to the CRMC's
review and approval. The permut review process s open. with opportunities tor both
wrilten comment and public testimony at hearings for all major development projects.
The process is simular to the onc uscd by local governments when reviewing develop-
ment projects.

The RIDEM 15 the state agency responsible for implementing the regulatory pro-
grams admunistered by the EPA. The agency 15 saddled with multuple and sometimes
contlicting mandates and pressure from the EPA and the regulated community. Of par-
ucular interest to this study are the RIDEM's programs regulatng water quality, {resh-
watcr wetlands, and the 1nstallation of OSDSs. Unlike the CRMC's programs that try to
balance conservation and development in coastal areas, the RIDEM's programs focus on
protecting human health and the environment on a statewide basis. This Icads to some
contlict between the RIDEM and the CRMC i arcas where there is vverlapping author-
ity and responsibihty. The RIDEM's programs also tend 0 be more “burcaucratic.”
Opportunitics for public involvement in permut decisions are more himited. Responsibil-
ity for the review of projects 15 divided among different divisions and it 1s not uncom-
mon for a single development project to be reviewed by scveral divisions whu may
disagree on the merits of a project. Moreover, RIDEM's enabling legislation 15 more
restrictive, which limits their ability to adopt new policies and programs. It should also
be noted that since the CRMC's inception, the RIDEM has mounted several unsuccess-
tul attempts 1n the legislature to gain control of the Council and its programs. As a
result, there has been a good deal of political contlict between the two agencics, even
though RIDEM staff conducted the technical review for projects before the Council
until 1986 (Robadue, Hennessey, & Kaiser, 1986).

The Department of Administration’s Division of Planning and the Statewide Plan-
ning Council administer the SPP. The SPP provides technical assistance to local govern-
ments and state agencies. The SPP reviews comprehensive land use plans to cnsure that
they are consistent with state requirements and the policies contained in the Stute
Guide Plun. It is important to note that the RICRMP and the Salt Ponds SAM plan are
clements ot the Stare Guide Plun, and all three documents are part of the CRMC's
federally approved coastal program. There have been fewer instances of political con-
tlict surrounding the relationship between the CRMC and the SPP. The only major con-
tlict 1n recent years concerned whether the CRMC's regulations had 1o be consistent
with the policies contained in the State Guide Plun. When the conflict arose, at the
promptng of the CRMC, the state legislature adopted legislation clarifying that the CRMC's
authority superseded all other state agencies,

The final set of key actors is the municipalitics of Narragansett, South Kingston,
Charleston, and Westerly. Prior to the SAM plan’s development, local officials lacked
the technical expertise and information necessary to adequately review the impacts of
development projects resulting (rom OSDSs, crosion, stormwater runot?, and habitat
alteration. Local ofTicials typically relicd on the staff working for state agencies and
the information provided by permut apphicants. Some communttics lacked comprehensive
land use plans, while others were outdated. The communities had relatively unsophis-
ticated zoming ordinances that didn't consider how land use activitics impacted water
quality and habitat. Moreover, there was hittle integration of local policies concerning the
extension of sewer lines, the protection of habitat, and the acquisition of open space. Other
problems included the poor management of recreational boating activities and the lack of
public access to the shoreline. Accordingly, local communities played a relatively minor
role in managing the impacts resulting from coastal development.
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Demands for Institurional Change

The growing environmental problems and the possible siting of a nuclear power plant
along the shores of Ninigret Pond helped generate a growing awarcness that additional
management measures were needed to protect the Salt Ponds ccosystem (Olsen & Lee,
1991, 1993). These concerns were expressed during the public hearings on the develop-
ment of the CRMC's RICRMP. The public’s general concern was that the RICRMP
would not adequately address the problems facing Salt Ponds region. They argued that a
more comprehensive approach was needed to manage the region's ecological resources.
The CRMC agreed and, as it had in the past, tumed to the CRC for techmucal assistance
i developing a comprehensive management plan for the Salt Ponds.

Developing the Salt Ponds SAM Plan

From 1979 to 1984, federal funds received by the CRMC and the CRC were combined
to support a rescarch program that led to the formal adoption of the Salt Ponds SAM
plan i 1984 (Table 1). While a detailed discussion of the planning process 1s beyond
the scope of this article, it is useful to briefly discuss four aspects of the CRC’s ap-
proach that scemed important to their success (see Olsen & Lee, 1991, 1993 for more
Jdiscussion of the planning process). First, the process began with a review of the region’s
ccological and cultural history. This proved to be a good way to involve and cducate
residents in the region at the onset of the planning process. [t also provided stafT with an
oppertunity to lcarn more about the culture of those who would be affected by the plan,
Second, the CRC was cffective in coordinating scientific research on & number of water
quality, sedimentation, and overfishing problems. The CRC was also ablc to keep the
rescarch focused on issues important to state and local decision makers. Third, the CRC
dentified one integrating problem around which the SAM plan was developed. The
rescarch suggested that the density of OSDSs needed to be controlled in order to Limit

Table 1
Major events in the development of the RICRMP and the Salt Ponds SAM plan

Events in the development Events in the development
of the RICRMP of the SAM plan

1971 CRMC State Enabling Legislation  * 1975 Public hearing on the RICRMP
1972 Federal Coastal Zone Management 1979 Ecological history conducted

Act * 1979-1984 Multidisciplinary research
* 1975 RICRMP adopted study
* 1978 Federal CZM program approved * 1983-1984 Salt Ponds Advisory
* 1983 RICRMP substantially revised Committee
¢ 1988 Harbor Management Program * 1984 SAM plan adopted by the
adopted CRMC
* 1990 RICRMP revised again * 1986 Westerly added to the SAM
* 1993 New RICRMP regulations for plan
stormwalter, erosion, and sediment * 1994 Denitrification requirements
control, and wetlands mitigation for a subwatershed added to the
* 1994 New buffer zone requirements SAM plan
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the mitrogen loadings to groundwater. In some arcas. the well water had already be-
come nonpotable. The concern was that continued development and the installation of
accompanying OSDSs would lead to eutrophic conditions and increase shellfish closures
duc to bactenal contamunation. To be effective. the SAM plan would have to manage
the density of OSDSs associated with future development in order to limit nitrogen
loadings.

Finally. the CRC was etfective in building a constituency to support the SAM plan’s
development and implementation. The CRMC created an advisory commuttee composed
of various stakcholders including local and state officials and members of various inter-
est groups. The group worked intensively between 1983 and 1984, The group first
developed a detailed synthesis of the rescarch tindings that would be included 1n the
management plan. The advisory commuttee then tormulated a set of management mea-
sures. The major challenge proved to be convincing mumcipal officials that they had the
authority and capabsility to manage the impacts of development in the watershed, To
build local support, CRC statf organized a senies of dinner senunars attended by mem-
bers of local town councils, planming boards, and zoming boards. Bringing the ofticials
together provided an opportunity tor them to butld a shared understanding of the prob-
lems they faced. It also helped build trust between the CRC's staff and local otficials
(Olsen & Lee, 1991, 1993).

The etfectiveness of the CRC's constituency-building approach 1s evidenced by the
fact that it met with hmited opposition at the final public hearing. Most of the public
comments were supportive in nature. The Salt Ponds SAM plan was tormally adopted
by thec CRMC in November 1984 (CRMC, 1985). [t is important to notc that approxi-
mately onc yecar carlier the new statewide RICRMP was adopted (CRMC, 1990). This
version of the RICRMP bencfited from the rescarch in the Salt Ponds region and adopted
some of the policies recommended n the SAM plan on a statewide basis. Accordingly,
it is important to look at both scts of rules when cxamining the governance of the Salt
Ponds region.

Concurrent with the process of adopting the SAM plan, the CRC worked with local
officials to e¢nact zoning changes that would implement the plan’s policies. A serics of
reports were prepared for communtties detailing proposed zoning changes (Olsen, Lee,
& Collins, 1982a, 1982b). As a result, Narragansett, South Kingston, and Charlestown
amended their zoning ordinances to make them consistent with the SAM plan’s require-
ments. Westerly was reluctant to amend its zoning ordinances and had minimal involve-
ment in the plan’s development. However, based on the expertence of the other three
municipalities and pressure from nongovernmental arganizations, Westerly decided to
join the management plan, The CRC prepared recommended zoning changes and these
changes were made to the plan in 1986 (Collins, 1985). Westerly then adopted almost
all of the recommended zoning changes. The only changes rejected by Westerly were in
a tourist area that serves as an umportant local revenue source.

Implementing the Salt Ponds SAM Plan

The SAM plan recommended state and local officials, university rescarchers, and home-
owners to take a variety of actions (Table 2). The CRC envisioned the SAM plan as a
sort of “constitution” that would bind the actors to a set of prescribed actions and guide
tuture cfforts to manage the region’s ecological resources. This is exactly the effect that
the plan had on the CRMC and local governments and, to some extent, on the RIDEM.

Local governments revised zoning ordinances to be consistent with the SAM plan's
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Table 2
Problems and recommended actions contained in the Salt Ponds SAM plan

Problem Actions recommended/adopted

—Recommends coordinated permitted review process
for state and local pernuts®

Nonregulatory mitatives are . —Recomrnends an action commuttee chaired by_thc
uncoordinated and ad hoc CRMC to identify annual priorttics and coordinate
nonregulatory imtiatives

Water quality problems SAM plan establishes density overlays*
from residential & —Mumecipahities changed zoning®
commercial development —Established prionties for sewenng’

—Improved stormwater and erosion controls

—S8AM plan establishes density overlays®

problems from —Construction setbacks and buffer zonc requircmicnts®

cxcessive O5DS —Reccommends cstablishment of wastewater manage-

loadings ment districts?

—Reccommends use of denitritication systems in sumge
arcas’

—Limuts extension of public water and sewer lines
that encourage further high density development”
—Identifies wetland and other habitat restoration sites”

—Identifies critical habitat arcas®

~—DBuffer zone requirements*

~—Limits further dredging®

—Maintains catchment basins at each inlet

—Promotes use of tide gates where practicable

—Proposed modifications in catch limuts

—Proposed creation of fishing stcwards to moniior
stocks

—Habitat protection and water quality measures”

—Construction sctbacks on barrier beaches?

—Prohibits construction on undeveloped and
moderately developed barrier beaches?

—Prohibits expansion of public infrastructure in many
barrier beach areas*

Decision making

Water quality

Loss of habitat

Stabilization of inlets

Overtishing and
habitat degradation

Hurricane and severce
storm damage

—Water use zoning to protect critical arcas and
priority uses®

—Proposes improving public access”

—{dentifics priority sites for preservation and
restoration® .

lIser conflicts and
loss of open space

‘Implemented.

"Different review process adopted. .

‘Operated initially but then gradually faded out when most of the recommendations were |mplc-
mented or 1t was determined that they cather couldn’t be implemented or were not a good idea.

“Only implemented by Narragansett.

‘Lunited by unavatable technology. Denurification requirements are now starting to be added
to the SAM plan.

"Impicmented by the Harbor Management Planming initiative and changes in how public access
sites are reviewed by the Council.

fUsed permit stipulations to preserve and restore sites (c.g., Coastal America project near the
P*ort of Galilce),
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OSDS density overlays. Local officials prioritized sewer extensions and other infrastruc-
ture tnvestment in 3 manacr consistent with the plan’s policics. There have been no
large-scale proposals to invest in public infrastructure that would substantially increase
the density of development in the watershed. Moreover, a review of municipal compre-
hensive land use plans indicates that, for the most part, local policies are consistent with
the SAM plan’s density requuements. In some instances, the comprchensive plans actu-
ally recommend policics more restnictive than those contamned 1n the SAM plan.

A number of changes also occurred at the state level. The CRMC enforced many of
the plan’s requirements through its permit review process. New rules included icreased
bufTer zone and sctback requirements, density requirements for large projects, and more
stningent stormwater and crosion control requirements. The SAM plan became a compo-
nent of the State Guide Plan that required future decisions by federal, state, and local
agencies to be consistent with the plan’s policies and recommendations. The RIDEM
also adopted new requirements for the siting and design of OSDSs statewide, as well as
more stringent requirements 1in the Salt Ponds reyion,

Mie resulting wstitutional arrangement s complex. Municipalitics review develop-
ment projects in their towns and they control most decisions regarding nfrastructure
development. The CRMC reviews all projects within 200 teet of the most inland coastal
feature (c.g.. beach, blutf, coastal wetlund, shoreline, ete.). The CRMC also reviews all
subdivisions of six umits or more, large commercial projects, and any development ac-
tivity generating more than two acres of impervious surface in the watershed. The RIDEM
reviews any project that discharges pollutants to coastal or inland waters, alters or im-
pacts (reshwater wetlands, or requires an OSDS. Accordingly, the municipality, the CRMC,
and one or more divisions within the RIDEM review most large development projects in
the watershed.

Given the complexity of the institutional arrangement, it should not be surprising
that one of the plan’s major recommendations was for the enactment of a “coordinated”
(i.e., centralized) state and local permit review process. As originally envisioned, the
CRMC would have served as a permit coordinator scnding applicants to appropriate
agencies and coordinating the flow of information between agencies. At the time, the
CRMC had limited staff capabilities and it would have coordinated a number of devel-
opment activitics that had little impact on coastal resources. There were also problems
concerning a lack of information about the requirements of other regulatory programs.
Accordingly, the review process did not develop as envisioned.

What emerged instead was an informal, decentralized review process. The CRMC
entered into agreements with each municipality regarding the coordinated review of major
development projects. A town requests review of a project at the early stages of a pro-
posal, often before detailed site plans have been developed. The CRMC's technical staff
then arrange a meeting with local officials and developers to discuss the project. The
meetings take place informally and are designed to provide a forum for communication
and negotiation so that all involved gain a better understanding of each other's interests.
It is also limited to projects that partics believe require coordination and where the
interests of all agencics are hikely to be affected (¢.g., large subdivisions and commercial
development). ‘This minimizes coordination costs. Conducting the reviews durtag the
carly stages of the development process saves developers time and money by allowing
them to incorporate state and local concerns during the design phase. It also facilitates
the review of projects during the later stages of the development pracess because offi-
cials are familiar with the project and many of their concerns have been addressed.
More importantly, the review process improves communication between the CRMC,

V.
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local officials, and developers. This helps build trust and keeps the parties winformed
about changing policies. It helps maintain a shared understanding of the plan’s require-
ments over time. In fact, the coordinated process proved to be so successful that the
CRMC entered into cooperative agreements with other communitics outside the water-
shed. Morcover, the coordinated review process became the basis for new statewide
requirements for the review of subdivisions (R.[.G.L. §45-23).

It should be noted that although the RIDEM's sufT are invited to participate, his-
toncally their attendance has been sporadic. There arc two possible causes for their
reluctance lo participate. First, the costs in terms of staff time (i.e. meetny time and
travel nme from Providence) were perceived to be greater than the benefits. Second, the
RIDEM has been reluctant to informally comment on development proposals until an
official agency position has been determined. As a result, the informal review process
has been less effective in building trust between the aforementioned parties and the
RIDEM. It is aiso unlikcly that the review process proposed n the SAM plan would
have met with the same RIDEM resistance.

Evolution of the Institutional Arrangement

While many mstitutional changes occurred shortly after the plan’s adoption, others, like
the coordinated review process, evolved over time. It 18 worth mentioning a few ex-
amples because they illustrate Ostrom’s (1990, p. 137) observation that the develop-
ment of institutional arrangements often occurs in an “incremental, sequential, and selt-
transforming™ manner.

Lessons lcammed during the SAM plan’s implementation led to another major revi-
sion in the RICRMP in 1990 and subscquent revisions over the last cight years. For
example, the CRMC substantially revised its stormwater and crosion control require-
ments, adopted formal wetland mitigation requirements, and substantially revised therr
buffer zone policies {Desbonnet et al., 1995). The plan also stimulated the development
of a SAM plan for the Narrow River watershed that is located adjacent to the Salt Ponds
in 1986, The SAM plan also served as a catalyst for the development of the Harbor
Management Program (HMP) that is implemented in conjunction with local municipali-
tics. The HHMP helps communitics improve the management of recreational boating ac-
tivities, identifies public access sites for the CRMC's designation, and integrates local
land usc planning with the CRMC’s regulatory policics. The CRMC also underwent
major organizational changes in the years following the adoption of the Salt Ponds SAM
plan. It hired its first executive director and acquired its own technical stff in 1986.
Today, the agency has its own permit review staff and has taken over much of the
policy development work previously done by the CRC. .

The SAM plan also served as a catalyst for institutional changes at the local level.
Municipalitics stepped up their etforts to make sewer extensions. Several towns adopted
conscrvation ordinanccs to protect habitat areas (e.g., wetlands) and address crosion
and stormwaler problems. Conservation commissions were created to apply these ordi-
nances and they routinely use the information contained in the SAM plan to justily

their decisions. For cxample, South Kingston routinely requires the installation of

denitrification OSDSs to protect wetlands or when applicants apply for variances, cven
though the CRMC or the RIDEM may not require the systems. The plan helped stimu-
late the adoption of state ecnabling legislation that authorized wastewater management
districts. As a result, Narragansett became the first municipality in the state to adopt a
wastewater management district. Finally, all municipalities were required by statute to
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prepare comprehensive land use plans. All four communitics prepared comprehensive
land use plans that embraced and built upon the SAM plan’s policies and recommenda-
uons. Accordingly, these communitics now play an active role 1n managing the region's
ccological resources.

Evaluating [nstitutional Performance

The question that anscs at this pont o the analysis 18 whether the Salt Ponds SAM
plan’s implementation has been successful. One of the strengths of the IAD framework
1s that 1t contains no normative bias with respect to the institutional arrangement used to
implement policy. [t also relies on a vaniety of evaluative critenia to identify the strengths
and weaknesses of the different institutional arrangements (c.g.. markets, centralized
hierarchies. decentralized hierarchics. and polycentric arrangements).

Transaction Costs Associated with the SAM Plan’s Implementation

One important sct of cvaluauve critena draws attention to three mterrelated categorics of
transaction cosis: (a) coordination costs; (b) information costs; and (c) strategic costs.
Coordination costs include thosc invested in negotiating, monitoring, and entorcing
agreements. Information costs are those associated with searching for and organizing
information and the errors resulting from poor or incomplete information. Strategic costs
result from asymmetries in information, power, or other resources such that some ob-
tain benefits at the expense of others. Common strategic costs include free-riding, rent-
secking, shirking, and corruption (Ostrom, Schroeder, & Wynne, 1993). Transaction costs
arc likely to increase as the number af bargaining partners and routine interactions in-
crease (Levi, 1990, p. 403). They can also increase when asymmetrics of information
and power exist. Thus, as jurisdictional complexity increases and the actors’ interests
become increasingly heterogencous, transaction costs are likely to increase.

During the planning process, coordination costs were consistent with those expected
in an ccosystem-based planning effort involving a varicty of stakeholders. It is unlikely
that any other approach would have substantially reduced coordination costs. The CRC
was also effective in coordinating the efforts of’ scientists and building a constituency
that supported the SAM plan. These efforts certainly helped facilitate the plan’s initial
implementation, Morcover, the informal permit review process has proven to be a low-
cost means of coordinaung the ceview of development projects.

Information costs were also kept relatively low. The planning process was etfective
at coordinating scientific rescarch and keeping it focused on issucs important to decision
makers. The efforts to synthesize the information patd dividends during the implementa-
tion phase when the information contained in the SAM plan began to be used by state
and local officials when making land and water use decisions. The CRC's constitucncy-
building approach also reduced information asymmetries by focusing on the develop-
ment of a common understanding ot the causcs and effects of problems between the key
actors. The RIDEM, CRMC, and local officials have also benefited from other e¢fforts
to obtain information related to the management of the Salt Ponds. The Salt Pond
Watchers, a voluntcer water quality monitoring organization, has been very active and
is acknowledged to be the best source of surface water quality data for the watershed.
The RIDEM, CRMC, and local governments also benefit from the scientific and social
science research conducted by graduate students and faculty at the University of Rhode
Island, which 1s located a short distance from the watershed.
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The stratcgic costs also appear relatively low. In part, this can be artnbuted to the
fact that the Salt Ponds watcrshed is composed of nine subwatersheds that are often
contauied within a single town. This helps hmit potential free-nding problems because it
13 not possibic for one town not to act and then benefit from the actions of the other
three. Morcover, each town gets a retum on their vestments in nfrastructure (ie.,
sewer lincs, stormwater ponds, etc.) because the water quality in the adjacent punds
often improves. The major strategic costs can be attnbuted to the RIDEM's fatlure to
actively embrace many of the SAM plan's recommendations. The RIDEM 1s probably
best characterized as 3 reluctant partner that resisted implementing many recommenda-
tions and often only did so afier being criticized by Save the Bay. CRC, the CRMC, and
local officials,

There are scveral explanations (or the RIDEM's reluctance to embrace the SAM
plan’s implementation, First, while protecting the Salt Ponds 1s a major prionity for the
CRMC and the local governments, this 1s just one of many watersheds that the RIDEM
has to worry about. Sceond, the periodic policy contlicts between the RIDEM and the
CRMC have probably had an adverse impact on the SAM plan's implementation,
Finally. traditionally, the RIDEMs intcrnal vrgamization has been segmented by media
{e.g.. awr, water, ctc.) and program, with priotity given to regulatory programs. This has
made 1t difficult to orient the RIDEM's efforts toward protecting individual water-
sheds and their unique problems. This has changed over the last several years. The
RIDEM has improved its planming capacity and has begun to adopt the watershed
approach advocated by the EPA. As a result, coordination between the RIDEM and the
CRMC in issues related to the Salt Ponds has improved. Coordination has also improved
between RIDEM and commuaitics in other watersheds around the state.

Overall Institutional Performance

While focusing on transaction costs providcs a uscful way to examine the performance -

of the nstitutional arrangement at different points in time, it is also useful to examine
institutional performance over a sustained period. The IAD framework suggests that
overall institutional performance shouid be evaluated from several different perspectives
and points out that there are often trade-offs among the criteria (Ostrom, Schroeder, &
Wynne, 1993; Blomquist, 1992). One way to view institutional performance is in terms
of cfficiency. Efficiency is defined here in administrative terms and inciudes the costs
associated with administering 2 management program. In general, the institutional ar-
rangement appears to demonstrate a modcrate level of efficicncy. The transaction costs
are relatively low and the informal review process appears to be effective. There is also
a relatively high degrec of compliance by local governments and permit applicants with
the SAM plan’s requirements. The main losses of administrative cfficiency are those
related to RIDEM's sporadic participation in the review process.

Institutional performance can also be judged in terms of equity. There are two im-
portant aspects of the “equity” concept. First, the principal of fiscal equivalence holds
that those who benefit from a service should bear the burden of financing it. Thus, those
who derive greater benefits are expected to pay more. Second, redistributional equity
18 concerned with structunng program activities around differential abilities to pay.
Important considerations here are the cquality of the process as well as results. It is
m_'nportam to remember that an cfficient program is not necessarily a fair program. While
efficiency would dictate that resources be utilized where they produce the greatest
henelit, cquity concerns can lead to different resource allocations.
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The Sait Ponds sututional ammangement appears to satsty both critena reasonably
well. An important feature of the informal review process s that the parties are not
required to participate. This may distnbute costs 1 3 more equitable fashion because the
partics participate when they receive some benelit. Arguably. the mam problem with the
recommended review process was that it imposed disproportionate costs un the CRMC.
The proposed policy changes also did not create redistributional concerns among the
towns. Each town saw the benetit of its investments in nfrastructure (c.g.. scwer cxten-
sions) and the plan’s policies didn’t channel development and tax revenue into vace town
at the cxpense of the others.

Institutional performance can also be evaluated 10 terms ot accountability. Govemn-
ment otTicials should be held accountable tor thewr actions. 1t is also unportant for nsti-
tutional arrangements to provide vpportumtics for the participants to monitor cach other's
behavior. The CRMC and local government pernut review processes are open and pro-
vide opportunities for wndividuals and nongoverminental orgamizations (c.g., Salt Ponds
Coahiion, Save the Bay, ete) to play an active role in monntonng deeisions related to
the SAM plan’s implementation. The informal permut revicw process s another example
where participants can monitor others” actions. The main arca where accountability could
be unproved would be to upen up the RIDEM '3 permut review processes (o more public
scrutiny.

The IAD framcwork also suggests viewing institutional pertormance m terms of its
adaptability. Unless institutional arrangements respond to changing political, economug,
cultural, and environmental conditions, mstitutional pertormance s likcly to suffer
(Ostrom, Schroeder, & Wynne, 1993, pp. 112-116). Retlected here are concerns similar
to those who arguc for adaptive approaches to vcosystem-based management (e.g.. Im-
perial & Hennessey, 1996; Imperial, Hennessey, & Robaduc, 1993; Lee, 1993). The
nstitutional arrangement n the Salt Ponds region has been quite adaptive. Some of the
changes occurred in responsc to experiences with the plan's implementation {e.g., new
stormwater, erosion control, and wetland mitigation requirements) while others occurred
in response to changes outside the watershed (e.g., statewide harbor management pro-
gram and land use planning requirements). Other changes occurred as a result of new
information and changes in technology. For example, when the SAM plan was adopted,
the technology for denitrification OSDSs was quite limited. As technology developed
and surface water quality data suggested a continued decline in surface water quality in
several small embayments due to nitrogen loadings and bacterial contamination, the CRMC
and RIDEM adopted new denitrification requirenients that were incorporated into the
SAM plan,

The overall performance of the institutional arrangement appears 10 be quite effec-
tive when viewed from these ditferent perspectives. But perhaps the most important
measure of success 15 the fact that federal, state, and local officiuls; nongovernmental
organizations; and the public appear satistied with the nsutational arrangement’s per-
formance over the last 14 years. Attention of local and state officials remains focused
on protecting the Salt Ponds region. Local officials like the coordinated permit process
that has cvolved, so much so that the new statewide subdivision review requirements
are modeled on the process. Environmental groups such as Save the Bay, Pond
Watchers, and the Salt Ponds Coalition continue to be supportive. The SAM plan has
been touted as a success by the EPA, the NOAA, and the RIDEM's Narragansett Bay
Project. Thus, there appears to be a hagh degree of satistaction with the performance of
the institutional arrangement for managing the Salt Ponds ecosystem.
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Institutional Performance from the Perspective of Individual Actors

Up uatil this point, the analysis has examined the aggregate performance of the institu-
tional arrangement. While not the focus of this analysis, it is important to note that
judgments about tnstitutional performance might change when you examine the institu-
tional arrangement from the perspective of only une actor, because one actor’s costs are
often another’s benefits. This is an important factor that intlucnces interorganizational
relationships. Scveral cxamples illustrate this point. The RIDEM and the CRMC receive
information benefits at the expense of costs incurred by the UR! rescarchers and the Salt
Ponds Waltchers. The coordination costs incurred by the CRMC and RIDEM during the
informal permit review process translate into information benefits for local govermments
making land use decisions. Since the CRMC issucs permits after developers receive
permits from the RIDEM and the local government, they incur strategic costs when
cither the RIDEM or the local government shirk their responsibilities and issuc van-
ances or special exceptions for projects that should be denied. In these situations, the
RIDEM and local governments enjoy strategic benefits while the CRMC incurs costs,

There are also ditTerences in terms of the overall performance ¢riteria. The CRMC
and local government decision-making processes are more accountable than the RIDEM's.
Both processes are open and all large projects have public heanngs. However, the RIDEM's
permit approvals are all done administratively and the appeals process is more cumber-
some. There are also major differences between the RIDEM. the CRMC, and local gov-
cmments in terms of their adaptability. The CRMC has proven to be the most adaptable.
It changes its regulations frequently, often in as little as a few months. The RIDEM lies
at the other end of the spectrum. The RIDEM changes its regulations infrequently and it
often takes scveral years to do so. The local governments cover the full range of this
spectrum. It is important to consider these dynamics and the asymmetric relationships
that result because they can cause conflicts. For example, while the CRMC is often
frustrated by the time it takes RIDEM to change regulations, the RIDEM becomes frus-
trated and distrustful of the CRMC because it has trouble maintaining a clear under-
standing of their current regulations.

Examining Policy Outcomes

Thus far, the discussion of institutional performance has not addressed the question of
whether the institutional changes improved the health of the Salt: Ponds ccosystem, It is
interesting to note that while touted as a success, until recently there were no good
groundwater monitoring data that could be used to evaluate the success of the density
vverlay policies. Clearly, the determination of the plan’s “success” was related more to
institutional performance than it was to the knowledge that the policies actually “worked.”
Morcover, most of the policy changes that occurred after 1984 had little connection to
changes in environmental conditions, the major exception being the OSDS denitrifica-
tion requirements.

Because the Salt Ponds is fed primarnily by groundwatcr, surface water quality data
do not completely tell one whether the SAM plan's density policies were effective in
controlling nitrogen loading to groundwater. Surface water quality as detined by nitro-
gen levels and pathogens appeared to improve or stay the same in some arcas, while
in others it declined. These conditions tluctuated from year to year, making it difficult
to discern clear trends. There was also no groundwater monitoring due to the lack of
tfunding,
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In 1994, the CRMC obtained funding to examine the SAM plan’s implementation.
As part of this effort, the CRC monitored groundwater quality at the same wells moni-
tored during the SAM plan’s development. While there is only one year's monitonng
data to compare with the carly 1980s, the study conducted by the CRC indicates that the
policies appear to be working. Groundwater quality has improved or stayed the same 1n
many areas and the projected impacts at current buildout levels are mostly within an
acceptable range (Emnst. 1996; Emst, Lee, & Desbonnet, 1996). For the most part, the
density requirements appear to be managing mitrogen loudings i a relatively cifective
manner (Emst, 1996: Emst. Lee. & Desbonnct, 1996).

Discussion

It should be clcar from the analysis that “institutions matter.” The development of rules
to manage coastal ccosystems 1s a complex human endeavor constriined by lunits on
human abilitics, imperfeet nformation, and uncertainty about present and futurc states
of the world. In this respeet, all attcanpts at coastal resource management involve policy
experiments, Coastal resource management requires developing a set of rules (ic., poli-
cics) that take into account the physical charactensucs of the ccosystem, the mnteraction
of human activities, and the problems they create. Government officials and citizens
then determine whether the policies are operating as intended and whether they are
satisficd with the outcomes of implementation cfforts. Based on these determinations,
management actions may be modificd.

It is important to remember that while innovation, adaptation, learning, and entre-
prencurial skill often mark the process of insttutional design, important constraints cx-
ist. Existing policics can limit the ability to solve problems in the desired tashion (Blom-
quist, 1992). Political, cultural, and cconomic conditions can influcnce which policics
are preferred and whether they operate as intended. The physical characteristics of the
ecosystent and the naturc of the problem can also impose constraints on the policy
choices available to decision makers. The following sections review some of the specific
lessons that emerge from the casc study.

Polycentric Institutional Arrangements Can Be Effective

A great deal of environmental policy research contains a clear preference for either
market-based or centralized institutional arrangements. Often, the preferences are sup-
ported by a truncated analysis that fails to consider the tull range of transaction costs
associated with developing and implementing coastal resource management programs.
In fact, the polycentric institutional arrangement governing the Salt Ponds watershed has
been criticized for not having a centralized coordination mechanism and tor having too
much duplication and overlap of government authority (Ernst, 1995; Olsen & Lee, 1991,
1993).

This case study suggests that researchers should guard against jumping to the con-
clusion that fragmentation and duplication of authority are always “bad” things. Clearly,
excessive fragmentation or duplication of authority can be important problems. How-
ever, too many researchers neglect the positive aspects associated with polycentric
institutional arrangements and the fact that they can be just as eflective as centrabized
hicrarchical or market-based arrangements. The criticism that the duplication and frag-
mentation of authorities or the lack of a centralized coordination mechanism decreascs
effectiveness is simply not supported by the analysis. In fact, it can be argued that an
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effort to centralize decision making could increase transaction costs. Centralized gover-
nance arrangements and large bureaucracies often:

become increasingly undiscriminating in their response to diverse demands;

impose increasingly high costs on presumed beneficiarnies:

fail to proportion supply to demand:

allow public goods to crode by failing to prevent one use from impacting

others,

5. become increasingly error-prone and uncontrollable to the point where actions
deviate from public purposes and objectives; and

6. compound these problems to the point that remedial actions actually exacerbate

rather than ameliorate problems (Ostrom, 1989, p. 56).

e

Holling (1978, 1995) also noted that ngiwd, centralized attempts to manage ecosystems
often lead to ther collapse. Thus, there is reason to question the assumption that a
centralized arrangement will result in more effective natural resource management. More-
over, given the local home rule tradition and the turt battles between the RIDEM and
the CRMC, an effort to centralize decision making could have reduced the hikelihood of
the SAM plan’s implementation.

It 13 also important to recognize that our federal system of government 1s polycen-
tric in structure in that 1t has multiple overlapping ceaters of authonty (Ostrom, 1994,
Wnght, 1988, Elazar, 1937). This type of wnstitutional arrangement can offer distinct
advantages over centralized systems ot government (Ostrom, 1989, 1994). Polycentric
arrangements allow for specialization and take advantage ot cconomics of scale (Blom-
quist, 1992, p. 340). For cxample, RIDEM has a technical statf wath a high degree of
specialization in evaluaung the siting and design of OSDSs; the CRMC has technical
stafT specialized in evaluating impacts to water quality and coastal resources: and local
officials have expertise with respect to zoning and butlding code requirements. The fact
that cach agency revicws the same project could be viewed as “wastcful duplication and
overlap.” However, it can also reflect the type of functional specialization that muini-
mizes costs through cconomies of scale (Blomquist, 1992). If onc agency were to re-
view all aspects of a project, it would stll have to develop cach area of expertise.

Since ccosystem-based management is an information-intensive endeavor, the ad-
vantages of functional specialization should not be discounted. It is important for
practitioncrs to recognize that functional specialization can improve the quality of the
information used to make resource management decisions. In the previous example, the
RIDEM maintains detailed information regarding OSDS suting and design; the CRMC
has access to information on coastal resources; and local governments have access to
information conceming the local impacts of a development project. A centralized insti-
tutional arrangement could be used to obtain this intformation. However, large central-
ized (i.e., hicrarchical or burcaucratic) systems ofien have difficulty collecting, acung
upon, and communicating information. They are also vulncrable to information distor-
tions. Therefore, centralized arrangements often have higher information costs than thosc
with a polycentric structure.

The fact that the CRMC, RIDEM, and local officials may disagree on the merits of
a project could be viewed as a “costly fragmentation of’ authonity.” Instead, it simply
guarantees that the interests represented by different insututions hke RIDEM, CRMC,
and local governments will be deliberated. This deliberative process is arguably more
“democratic™ than simply giving one agency the authority to impose its will on others.
Morcover, organizing governance arrangements on different scales makes it possible to
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include only those decision makers affected by decisions. Important information about
preferences 13 included, while extraneous infonnation 1s excluded. This reduces informa-
tion and coordination costs. Polycentnc ammangements can therefore be the opposite of
what analysts might predict as being “wasteful,” “uncoordinated,” and “inefficient.” In-
stead, vrganizations contract with one another to perform specialized services (Blomquist,
1992). This can lower coordination costs once the interactions become standardized.
The symbiotic nature of interactions can also lower the probability that actors will en-
gage in strategic behavior.

The conflicts and turf fights that took place between CRMC and RIDEM could be
viewed as “wasteful.” However, they could also be descnibed as a constructive debate
over different ideas and policies for addressing complex problems. This competition of
wleas can be valuable, and previous research suggests that an “institutionally rich en-
vironment” improves the prospects of solving complex problems (Blomquist. 1992,
p. 360; Ostrom, 1994, p. 258). It can stmulate the diffusion of idcas, information, ad-
mimstrative processes, and policics which then enables others to solve similar problems
in different programs and other geographic arcas (Rogers, 1995). For example, the analysis
demonstrates how the informal review process diffused to towns outside the watershed
and was ultimatcly adopted statewide.

Configurational Nature of Policies and Problems

Anuther important observation is that in order to understand how an ccosystem is man-
aged. onc must understand how the policies of differcnt federal, state, and local pro-
grams interact with one another. It is also important to understand the configurational
relationships between different problems and their various causes. The intcrconnected-
ness between policics, problems, and the causes of problems has important implications
for practitioncrs. An example from the case illustrates the point.

Some areas zoned for low density in the Salt Ponds watershed have prohibitions on
sewer extensions. [f sewers were installed. both surface and groundwater quality would
likely improve. However, this action could lead to a varicty of unintended consequences.
It would become ditficult to justify the low-density requircments. This could lead to
attempts to rezone at higher densities. Increased development at higher densities would
likely lead to greater stormwater runoff and increased habitat degradation and loss. In-
stalling sewer lines would also open up new land to development because projects that
fatled to satisty the RIDEM's OSDS requirements would now be allowed. Thus, failure
ta recognize the interconnected nature of policies and problems could lcad to proposals
with unintended consequences. This brief example also demonstrates that ecosystem
management involves making trade-offs. If the exclusive focus were to reduce nitrogen
loading to groundwater, then the SAM plan would recommend sewering the entirc
watcrshed. However, this would increase the problems associated with stormwater and
habitat loss. Therefore, some nitrogen loading to groundwater is necessary to avoid other
problems. Many times, single issuc management programs fail to recognize these impor-
tant trade-ofTs, and their implementation ¢fforts have unintended consequences.

Changing Institutional Arrangements

The analysis reveals a number of important obscrvations about changing institutional
arrangements. ‘The case demonstrates the importance of constituency building, particu-
larly the importance of trust and credible commitments. [f individuals and organizations
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do not believe that others will follow through on their commutments, they will be lcss
likely to make institutional changes (Ostrom, 1990). For example, it 1s unlikely that the
CRMC would have adopted the SAM plan unless they belicved that local governments
would change their zoning. The case also demonstrates that effective constituency build-
ing requires developing a shared understanding of problems, the meaning of policies,
and how they should operate. This appears to be an important reason why the CRC was
able to convince local governments to make the zoning changes necessary to implement
the SAM plan. The case study also demonstrates the challenge of building trust and
maintaining credible commitments when the participants are engaged in larger institu-
tional conflicts, as was the case between the RIDEM and the CRMC.

The case study also illustrates the frequent obscrvation that institutional change
tends to be incremental. This can make it casier to get political support. It also allows
participants to gradually develop and enhance their capacity to manage complex prob-
lems. For example, an incremental change such as requiring denitrification OSDSs 1 a
small subwatershed in the Salt Ponds region allowed the participants to experiment with
new policies before requinng them on a broader scale. The study also demonstrates the
self-organizing and sel{transforming nature of institutional arrangements in that 1t is not
uncommon for policics to develop and operate in ways umintended by their designers
{Ostrom, 1490). For cxample, the informal review process, while effective, is diffcrent
than the one proposed in the original plan,

The casc study also reveals the important observation that institutional change tends
to be path dependent (Ostrom, 1990). As a result, institutions both constrain and cn-
hance what you do in the {uture. For example, the density overlays resulting from the
plan’s implementation allowed other policies such as denutrification requirements to be
linked to the density requircments. At the same tme, the density overlays constrain
future choices. It would be difficult to radically change the current density requirements
because legal rights to develop at these levels exist. Municipalities have also made long-
range planning and infrastructure investment decisions based on current densities. It is
important for practitioners to recognize that a policy choice can reduce the possibility of
achieving an optimal solution when the solution exists in the policy space cut off carly
n the process of developing policies (Ostrom, Gardner, & Walker, 1994, p. 325). Therefore,
practitioners should give careful consideration to how a proposed policy change might
constrain future policy choices.

Evaluating Institutional Performance

One of the interesting observations emerging from the analysis was the disconnect be-
tween institutional performance and cnvironmental outcomes. Instututional performance
appears to be more important in this casc than environmental outcomes with respect to
whether the program was judged to be a success. An interesting question is whether this
1s a widespread phenomenon. There is at least some evidence that this might be occurring
tn other watersheds. For example, the EPA and others have touted the nutrient-trading
program in the Tar-Pamlico Basin in North Carolina as a major institutional innovation.
Yet, no onc knows whether the nutrient rading program will work as intended.

The potential disconnect identified in this case does have serious implications tor
practitioners and it should be an important area for future research. The case study
supggests that developing effective mstiwuonal armangements is at least as important as
developing policies that ensure desired outcomes. [t is also important for academics and
practitioncrs to understand that there is not necessanily a direct causal linkage between
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uistitutional performance and cnvironmental outcomes. You can have an inetficient in-
stitutional arrangement (i.c., high ransaction costs) which produces desired outcomes or
have an etficient institutional arrangement (i.e., low transaction costs) which doesn't
produce the outcomes. Morcover, it is possible that participants may prefer an institu-
tional arrangement with low transaction costs even though 1t results in degraded envi-
ronmental quality. Thus. academics and practitioners are cautioned not to assume that a
collaborative ecosystem-based management program s necessanly more protective of
the environment. Once human values are incorporated into decision making, the oppo-
site situation can occur.

Adaptive Management and Policy-Oriented Learning

Previous research on ecosystem-based management argues that adaptive management s
a way to encourage the policy-oriented leaminyg necessary to manage complex ccosystems
(c.g.. Lee, 1993). This study reveais several observations about the hnutations of adaptive
management. There are still major Lhmatations in terms of what we know about how
ccological systems tunction. For examplc, the Salt Ponds ecosystem may be unc of the
best-rescarched shallow lagoon systems in the world. However, 1t is still unclcar how the
groundwater system functions and what the optimum nitrogen loading levels should be.
The groundwater monuonng data needed to monitor policy implementation were un-
available. When the CRMC did obtain funding to conduct the groundwater studics, the
data provided nothing more than an cducated gucss as to how cffective the policics were.
The natural variations in the Salt Ponds ccosystem and the long residence time for
groundwater make it difficult to determine what eftect management policies are having
and when the effect should be obscrved. Morcover, even if it were possible to determine
that the policies were not working, it is not clear what policies should be changed. For
example, if the CRC's data indicated that nitrogen loadings increased, it isn't clear
whether the density overlays or the RIDEM's OSDS regulations should be modified.

The case study suggests that adaptive management is best thought of as a manage-
ment philosophy—onc that encourages policy-oriented learning and is not resistant
to orgamzauonal change. The study also demonstrates some of the ditferent types of
policy-oricnted lcarning that arc important in an ecosystem-based management program
(Sabatier & Jenkins-Smith, 1993). The staff of the CRC and other scientists at URI are
engaged tn ongoing rescarch designed to improve the understanding of how the ecologi-
cal system functions. This increascd knowledge helps government practitioners gain a
better understanding of the problems and whether the policies are likely (o function as
Jesigned. Practitioners are also engaged in leaming about how thetr policies work and
interact with related programs. Practitioners and advocacy groups are leaming about
changes in environmenial conditions and the causes of problems. Morcover, as political,
cconomic, and culral conditions change, the policy preferences of constituency groups
can change with them. These learning processes are important because they can lead to
changes in current policies.

Summary and Conclusion

The argument advanced here is not that polycentric institutional arrangements are the
“solution™ to ccosystem-based management. “No single form of organization 18 pre-
sumed to be ‘good’ tor all circumstances” (Ostrom, 1989, p. 48). Instead, the argument
is that effective ccosystem-based management is really a question ol proper institutional
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design: finding the right balance between federal, state, and local control 1n order to
achieve the collective and sometimes conflicting goals of the different programs (Elmore,
1985). Every organizational arrangement will have different soengths and weaknesses,
and researchers are cautioned against jumping to the conclusion that some types of
mnstitutional arrangements are superior to others.

It is also important for practitioners to recognize that given the polycentric structure
of our federal system, it 18 likely that many ecosystem-based management programs wall
utilize polycentric arrangements. [n our federal system, the capacity (e.g.. knowledge.
power, and resources) to solve complex problems is often widely dispersed across a sct
of actors located at different levels of government.

Indced. it is often difficult for any one actor, or group of actors, to manage,
or manipulate, the flow of problems and solutions onto the political agenda
in the first placc. Thus, there are complex multi-actor processcs for both the
identification. definition and resolution of policy problems, and for the imple-
mentation of policy. (Bressers, O'Toole, & Richardson, 1995, p. 4)

In some cascs, centralized (i.e., top-down) or decentralized (i.c., bottom-up) institutional
srrangements may be effective. In other cases, polycentric institutional arrangements or
market-based solutions may offer distinct advantages (Ostrom, Schroeder, & Wyane,
1993).

Researchers also need to recognize that the “integration™ of policies is not synony-
mous with the “centralization™ of authority. The two concepts are conceptually distinct.
The case study demonstrates that policics can be well integrated but also be imple-
mented through a polycentric arrangement. In addition, researchers should avoid think-
ing that improved coordination requires action by a central coordinator. A great deal of
coordination occurs in an invisible fashion by standardizing information requirements,
review procedures, and permit stipulations, and through the skills of those involved in
the process. It can also occur through informal communication between key actors.

It is also important for practitioners to recognize that developing effective instin-
tional arrangements can be a complicated and time-consuming task and that designing
“satisfactory” policies is often a significant achievement regardless of whether an opti-
mal solution is achieved (Ostrom, Gardner, & Walker, 1994, p. 325). Even when the
population is relatively homogeneous and its members are well informed about prob-
lems, it is likely that strong incentives exist that cause key actors to act opportunistically
and resist the changes that are necessary to more effectively manage coastal resources
(Ostrom, 1990, p. 210). Accordingly, the institutional challenges confronting the imple-
mentation of an ecosystem-based management plan should not be left as an afterthought
to the end of a planning process. The challenges are often too daunting.

For a coastal resource management paradigm based on the principles of ecosystem-
based management to flourish, researchers and practitioners must pay closer attention to
the important institutional challenges that have largely been ignored. This study is onc
small step in that direction. It is important for practitioners and rescarchers to recognize
that ecosystem-based management is as much a problem of “governance™ involving
multiple organizations located at different levels of government as it is a question of
science and designing effective coastal resource management policies. Accordingly, the
failure to appreciate the complexity and difficulty of the institutional challenges sur-
rounding ecosystem-based management can result in faulty policy recommendations that
decrease the effectiveness of these programs.
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