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EXECUTIVE SUMMARY 
Focus group 
participants reported 
little evidence of 
estuarine goals met 
but promising views of 
recovery possibilities. 

 
 
 
 
 
 

Only 40 percent of focus 
group participants reported 
positive examples of 
estuarine recovery, just 34 
percent described productive 
experiences of recovery, but 
83 percent supported the 
priorities of recovery 
programs. 

Other social science research 
on Puget Sound governance 
efforts also found worrisome 
patterns. Washington State 
persistently struggled in 
study after study to achieve 
the recognized benefits of 
collaboration in Puget Sound 
recovery governing 
arrangements corroborating 
our findings. 

 
 
Fragmented governing 
arenas and rules 
impede estuarine 
recovery in 
Washington State. 

 
 
 
 
 
 
 

The four arenas or policy 
subsystems designed to 
govern restoration, growth, 
transportation, and forestry 
remain siloed. They lacked 
coordination found in robust 
environmental governance. 

 

Comparable scholarly 
reviews of regional 
Ecosystem-Based 
Management programs also 
found little efficacy. Without 
coordinated interactions 
among governing arenas, an 
action agenda of problems 
remained a comprehensively 
piecemeal strategy. 

 
 
We gave collaborative 
natural resource 
governance for the 
Puget Sound a failing 
grade. 

 
 
 
 
 
 
 

After considering (1) our 
focus group results; (2) how 
only 11 of 42 Vital Signs with 
data achieved recovery 
goals; and (3) net ecological 
losses in land cover since 
2007, we assigned a failing 
grade to WA’s estuarine 
governance. 

Similar assessments are 
found in the Puget Sound 
Partnership’s State of the 
Sound report in 2021, the 
Northwest Indian Fisheries 
Commission State of Our 
Watersheds report in 2020, 
and from the Joint Legislative 
Review Committee audit of 
the Puget Sound Partnership 
in 2016. 
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CPR Long Overdue for WA’s Estuarine governance 
Puget Sound recovery efforts were past due for a Common Pool Resource (CPR) diagnosis. Most of our 
focus group participants reported negative recovery experiences. Many expressed concerns about 
fragmentation among the four key governing arenas. Practitioners mostly work separately to coordinate 
ecosystem recovery, manage growth, direct transportation projects, and oversee forestry. But the 
voluntary and collaborative approaches to Ecosystem-Based Management (EBM) for Puget Sound violated 
three key design principles of CPR theory. First, Puget Sound salmon recovery and restoration uniformly 
relied on a collaborative governing strategy instead of developing diverse institutional rules. Second, 
fragmentation among four governing arenas impacting Puget Sound health thwarted effective 
coordination. Third, Puget Sound Partnership’s (PSPs) land cover and development indicators provided 
unreliable and invalid measures of habitat loss versus gains. 

Salmon are the main resource unit declining in the Puget Sound system. In the fishery action arena, state 
and tribal officials co-manage salmon fishing. Jointly, they develop harvesting rules followed by fisherfolk. 
Co-managers also can sanction those violating appropriation rules. But land cover, forests, and riparian 
habitat management are mostly disconnected from salmon recovery. So, two legislative fixes were offered 
that required salmon recovery to be integrated with growth management and riparian habitat 
development. Both failed. Moreover, forestry rules may also need to begin accounting for timber harvest 
impacts on in-stream flows. 

We conclude with three policy prescriptions based on our research from the last year. First, Puget Sound 
stakeholders should recognize the value of hybrid policy strategies rather than relying solely on 
collaborative EBM for recovery efforts. Instead of debates over choosing only regulation versus only 
collaboration, both could be deployed to achieve complementary natural resource policy strategies. For 
example, one bill considered by the Washington legislature aimed to integrate salmon recovery into 
growth management practice. Similarly, another bill aimed to increase tree cover in riparian areas. Puget 
Sound cities and counties supported both HB 1117 and 1838. But they were defeated. Washington localities 
should again support similar proposals in the next session. 

Second, local stakeholders need not wait on legislative action. Salmon recovery and Net Ecological Gain 
could be incorporated into current planning practices and comprehensive plan updates. For example, 
traditional engineering approaches in urban design need to integrate ecological thinking in professional 
practice. Impact mitigation should transform to net positive impacts. Instead of spatial minimization, urban 
design should strive for spatial amplification. Eco-efficiency standards for buildings would be replaced 
with eco-productive criteria. 

Third, recovery and restoration practitioners should utilize the High-Resolution Change Detection (HRCD) 
tool to assess both land cover development and restorations to better assess ecological gains and losses 
at multiple scales. Recent advances in remote sensing offer superior resolutions of the human 
development footprint and its trends. Washington’s Department of Fish and Wildlife (WDFW) developed 
the HRCD to improve land cover change detection from aerial imagery. Its images typically rely on 30- 
meter resolutions. But 1-meter resolution provides better land cover change detection for tree-canopy 
loss, impervious, and semi-pervious surface increases. All three are considered permanent or semi- 
permanent changes impacting fish and wildlife in Washington.

https://hrcd-wdfw.hub.arcgis.com/
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ASSESSING PUGET SOUND GOVERNANCE 
How would you assess efforts to recover the Puget Sound? What were the most positive efforts you 
experienced? What were your most challenging experiences? What policies, plans, or processes impacted 
your experiences the most? How can you and your team, organization, and agency improve recovery 
efforts for the Puget Sound? These are just some of the questions a Western Washington University 
(WWU) research team asked in 2021. With support from Kitsap County, we completed a natural resource 
governance assessment for Puget Sound recovery efforts. 

But given our teaching backgrounds, we also began asking the following questions at conferences, in 
classrooms, and with colleagues. If you could grade the recovery of Washington’s Puget Sound estuary, 
how would you score our multi-decade effort? On a 100-point scale, what number would you pick? An A 
grade needs above 90 points. Maybe you would assign a B grade between 80 and 89 points? An average 
or C grade needs between a 70 to 79? But would your grade be even lower? 

If you used the Puget Sound Partnership’s (PSP) 52 Vital Signs or indicators as a grading rubric, the score 
would fall 14 points below a passing D grade of 60 percent. Vital Signs measure ecosystem health and 
guide progress assessments for Puget Sound recovery goals. In the 2021 State of the Sound assessment, 
only 11 of 52 indicators showed signs of progress toward recovery goals.1 Even if you exclude the 10 
indicators with insufficient or missing data, an 11/42 equals just 26 percent. A passing grade required 25 
or more indicators meeting their recovery goals. Thus, natural resource governance for the Puget Sound 
earned a failing grade. Our review of related research led to similar assessments. 

Across six focus groups and 22 participants, most respondents described unmet goals in their recovery 
and restoration experiences. Since some respondents recounted multiple experiences, our totals exceed 
the number of participants. While 14 reflections (40 percent) described recovery successes, 21 
recollections focused on experiences (60 percent) where goals were unmet. We opened each of the six
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focus groups asking participants to identify their most memorable recovery or restoration experiences. 
We also asked for reflections on productive or unproductive experiences. Respondents shared 21 (66 
percent) frustrating experiences versus 11 (34 percent) positive episodes. However, most respondents 
expressed support for their program’s priorities. See our methodology below in Appendix D. 

On the positive side, a local habitat-focused professional2 stated “it's pretty inspiring to hear about the 
Hood Canal and the chum recovery there. They actually saw populations rebound.” Likewise, a local 
planning professional recounted the following. “I would say the one recovery effort [that] jumps in my 
mind was the derelict boat removal program both statewide and at the county. But it was already a 
statewide program. And the way that the State set it up was they created state law that allowed any local 
government to be an authorized entity to remove derelict boats and they provided grant funding.” 

On the negative side, a local planning-focused participant said” “The most negative experiences, is that 
things are like any kind of salmon recovery project that we rely on funding is going to be five years out, if 
not more. There's a lot of process. . . so I get very disheartened…about doing anything, or even putting in 
for grants to support our effort.” Similarly, a local watershed-focused official observed, “So the [Puget 
Sound] Partnership when it created its process, it's an overlay with no regulatory [leverage] and not much 
money. And it's far too technocratic . . . they don't have any other tools to really move the needle.” 

 

FIGURE 1. FOCUS GROUP RESPONSE 
SUMMARIES OF REFLECTIONS FROM 25 

PARTICIPANTS. 

 

 
 

RE C OV E RY G OA L S M E T V 
U NM E T 

 
 
 
 

P R O D UC T I VE V UN P R O D UC T I VE 
EX P ER I EN  C ES   

 
 
 
 

P RI OR I T I E S S U P P OR T E D V 
U N S U PPO R TE D 

Positive Negative 
 

40% 
 

60% 

 
 

 
34% 

 
66% 

 
 

 
83% 

 
17% 

 

 
A state habitat official added, “the biggest take home that I've gotten over this last six years is that the 
natural resource agencies are not going to achieve recovery on their own. And they're not going to achieve 
recovery with just the nonprofits and the local governments. It is going to take a collective effort by 
Washingtonians to achieve recovery in Puget Sound.” This official later said, “a lot of times it’s an us versus 
them thing. It's like we need to build a culture of these are our resources collectively as Washingtonians; 
they're not the government's resources.” 

 
 
 



Page | 3  
 

A local infrastructure specialist remarked, “I think that a lot of effort over the years to establish adequate 
and consistent funding. . .hasn't worked because of our political and governance challenges.” A local water 
professional agreed and added, “There's been a lot of planning work that's demonstrated what's needed 
and how much money is needed. And we haven't been able to muster the resources to meet that need.” 

Our focus group responses corroborated many of the worrisome assessments we reviewed in relevant 
reports. For example, the Washington Legislature’s Joint Legislative Audit and Review Committee (JLARC) 
concluded in 2017 that the PSP’s recovery effort was hindered by 3 structural issues: (1) short statutory 
timeframes; (2) incomplete action and funding inventories; and (3) monitoring data disconnects with 
actions. JLARC also concluded that the “Puget Sound will not be recovered by 2020” as intended.3 We too 
focused on structural challenges. 

Assessing Governance 
Our assessment relied on the following definition of environmental governance as a major waypoint. “The 
set of regulatory processes, mechanisms, and organizations through which political actors influence 
environmental actions and outcomes. Governance is not the same as government” according to Lemos 
and Agrawal.4 They added how governance also “encompasses actors such as communities, businesses, 
and [Non-Governmental Organizations] NGOs.” Systems thinking and analysis also grounded our 
governance research.5 

Kitsap County Planning and Environmental Program staff also tasked us with the development of 
governance map for natural resources under federal and state laws. One of the most applicable system 
diagrams appears below (Figure 2).6 This system’s approach for governance draws primarily on the work 
of Nobel Prize winner Elinor Ostrom. A political scientist by training, she and many collaborators 
developed frameworks for the analysis of natural resource actors embedded within institutional 
arrangements.7 

Called the Institutional Analysis and Development (IAD) framework, it guided most of the Ostrom or 
“Bloomington School” of Common Pool Resource (CPR) scholarship.8 At the center of this framework and 
most of its applications, individual choices are not tragedies occurring in a vacuum. Actors operate within 
action arenas. Ostrom described these institutional settings as “the social spaces where individuals 
interact, exchange goods and services, solve problems, dominate one another, or fight.”9 Based on our 
interviews, four key “adjacent” action arenas structure actor interactions leading to collective choices 
impacting Puget Sound Recovery. 

First, federal, state, and local professionals populate an estuarine Restoration and Recovery action arena. 
This institutional arrangement grew out of the Environmental Protection Agency’s (EPA’s) National 
Estuary Partnership (NEP) and a new state agency reorganized with a 2007 law.10 The Washington State 
legislature tasked the Puget Sound Partnership (PSP) with restoring the region’s 36-thousand square 
kilometer estuarine ecosystem by 2020. But the PSP was hampered with a collaborative and non-
regulatory mandate. 

Second, many of our respondents referred to a Growth Management action arena. Shaped by a series of 
state statutes beginning in 1990, state and county planners try to guide fast-growing Washington cities 
and counties away from sprawl.11 Guided by a Growth Management Act (GMA), planning practitioners in 
the Washington State Department of Commerce, dozens of counties, and hundreds of incorporated 
municipalities interact to manage land development. Some of the 13 management goals range from 
affordable housing to development permitting, environmental protection, and shoreline management. 
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Figure 2. The Puget Sound Social-Ecological Governance Subsystem. Adapted from Cole, Daniel, Graham 
Epstein, and Michael McGinnis. 2019. “The Utility of Combining the IAD and SES Frameworks.” 
International Journal of the Commons 13 (1): 244–75. https://doi.org/10.18352/ijc.864. 

 
 

Pre-existing Conditions Relevant Adjacent Action Arenas Outcomes and Effects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ecological resource system: The biophysical system where resource units are extracted and through which the levels of focal resources are 
regenerated by natural dynamic processes. Resource units: Characteristics of the units extracted from a resource system, which can then be 
consumed or used as an input in production or exchanged for other goods or services. Institutional Actors: Participants representing key 
governing agencies, organizations, and departments involved in governing a resource system. Governance system: The prevailing set of 
processes/institutions through which the rules shaping the behavior of the users are set and revised. Focal Action Arenas: the pattern of 
interactions among resource users and the particular resources upon which their livelihood relies. IAD and SES are shorthand for the Institutional 
Analysis and Development and Social-Ecological Systems frameworks respectively. 
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Research participants also identified Transportation Management as a third critical action arena. 
Federally designated Metropolitan Planning Organizations (MPOs) receive and allocate transportation 
funding generated by a national gas tax. The Puget Sound Regional Council (PSRC) acts as the region’s 
MPO.12 PSRC actors include representatives from the region’s 71 cities and towns, port authorities, and 
King, Kitsap, Pierce, and Snohomish counties. They plan for regional economic development, growth, and 
transportation projects. With a 20-year horizon, the PSRC tries to manage sprawl with urban growth area 
designations. 

Fourth, we added a Forest Management action arena because of this sector’s potential impact on 
salmon recovery. In the mid-1990s, the listing of five Pacific salmon species under the Endangered 
Species Act (ESA) prompted a significant shift in Washington State forestry laws and rules.13 In 1999, the 
Washington Forest Practices Act became law (chapter 76.09 RCW) with support from private forest 
landowners and federal, state, tribal, and county governments. In 2006, Washington State qualified for 
an incidental take permit from the US Fish and Wildlife Service (FWS). By developing a Habitat 
Conservation Plan (HCP) for over 9 million forestland acres, a taking of an endangered species was no 
longer strictly prohibited.14 

All four of these collective action arenas can be established and reshaped by group interactions. These 
institutional settings also can be influenced by four clusters of exogenous factors: (1) the Puget Sound 
ecological resource system; (2) the quantity and quality of resource units like fish, nearshore, watersheds, 
trees, and land; (3) institutional actors in federal, state, tribal, and local governments; and (4) the 
governance system or constellation of policies and rules.15 For example, the legislature attempted to 
improve the governing arrangements in two legislative proposals. Both failed.16 

First, one unsuccessful house bill would have required GMA comprehensive plans for cities and counties 
to include salmon recovery. Thus, the habitat and restoration action arena remain separated from growth 
management. According to the Times Lynda V. Mapes, real estate and agricultural interests helped kill the 
integrative bill. Tribes also divided over the legislation. Second, another bill increasing tree cover in 
riparian areas also was defeated. One staffer for the Association of Counties quipped “If salmon recovery 
is truly a goal of Washington state, the idea that various levels of government all the way to the local 
government should coordinate their salmon recovery plans is a good idea.”17 

A growing body of research supports such prescriptions about coordination. One of the more referenced 
studies in our literature review studied 27 river basins around the world. Those with the widest 
distribution of power and high levels of coordination achieved better environmental outcomes. Figure 3 
below depicts variation from concentrated to distributed power on the x-axis. High coordination to none 
forms the y-axis. Researchers then differentiated four ideal governing arrangements: polycentric, 
fragmented, centralized rent-seeking, and centralized coordinated.18 

First and best, polycentric action arenas or regimes occurred with the greatest degree of coordination and 
broadly distributed power. This research corroborated other studies associating polycentric 
environmental governance with better ecological outcomes.19 Second, coordinated but centralized regimes 
combine concentrated power with high levels of coordination. Third, rent-seeking environmental 
governance pairs low levels of coordination with concentrated power. Finally, fragmented environmental 
governance lacked coordination while power remained broadly distributed. 

 
 
 

https://app.leg.wa.gov/RCW/default.aspx?cite=76.09
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The governance arrangements for Puget Sound recovery seem to exemplify the fragmented category as 
displayed in Figure 3 below. As one of our respondents put it, “The apparatus, the institutional calcification 
of laws and political jurisdictions, prevent us from making significant headway. We work within all of the 
different jurisdictions and they all have their own unique critical areas, the ordinance and their own permit 
requirements or fees.” They added “we make restoration as hard, if not harder than development. We 
treat restoration projects as adverse impacts, to the environment, which is, it's just maddening. And I 
think it's because we designed a system to permit damage. We did not design a system to permit 
restorative ecological processes.” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Several assessments of collaboration in the Puget Sound’s salmon recovery, forestry, and growth 
management action arenas found issues with coordination. One research team found that integrating 
watershed groups produced lower integration scores than counties, public utilities, and tribal 
organizations.20 Yet, watershed groups were designed to play an integrating role in recovery and 
restoration coordination. These analysts also documented the marginalization of business groups in the 
network and scale mismatches between social and ecological systems. Likewise, another network analysis 
found low rates of collaboration between professionals from different scientific traditions.21 

Another research duo identified a deficit of collaboration among local organizations across the Puget 
Sound.22 But in a recent book chapter, one scholar provided an explicit assessment of the Puget Sound’s 
polycentric governance performance.23 They concluded that while the Puget Sound’s polycentric 
governing arrangements exhibited high levels of representation and adaptability, they found mixed results 
for efficacy and network building and poor outcomes for accountability and efficiency. Our results and 
several assessments converged on how Puget Sound recovery governance persistently struggled to 
achieve the recognized benefits of collaboration. 
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Collaborative, Comprehensive, but Piecemeal 
In a widely read environmental case textbook, two authors described a struggling NEP program for the 
Chesapeake Bay. They reported one leading recovery scientist who described “the bay program as 
comprehensively piecemeal: it is a laundry list of items to attack . . . but there is no interaction among the 
various components.”24 The researcher then added “that more progress might have been made had the 
bay program focused more narrowly on agriculture, the single biggest source of nutrients, rather than 
trying to be holistic.” Elsewhere, the book’s authors offered this broader assessment. “There is little 
evidence to suggest that voluntary (or self-regulatory) programs—which contain no binding performance 
standards, independent certification, or sanctions—are effective.”25 After more than 30 years, university 
researchers gave the overall health of the Chesapeake Bay in 2020 a C grade.26 

To paraphrase one leading scholar of the field, evidence of even modest CPR progress should not be 
interpreted to suggest that regulatory rules have no role to play in addressing ecosystem recovery. This 
would be as great an error as suggesting only regulatory rules can resolve CPR dilemmas.27 Instead, natural 
resource governance should “employ a variety of decision rules to change incentives, increase 
information, monitor use, and induce compliance” according to Dietz, Ostrom, and Stern.28 Solely relying 
on collaboration has been insufficient. 

Yet, the voluntary, collaborative, and regulation-free design of the National Estuary Program strategy 
persisted in Puget Sound governance. Over 30 years ago, Congress included the Puget Sound in a new and 
non-regulatory initiative managed by the Environmental Protection Agency in 1987.29 Named the National 
Estuary Program (NEP), an Environmental Protection Agency (EPA) document in 2007 called the effort an 
“effective, efficient, and adaptable coastal ecosystem-based program.”30 Collaborative Ecosystem Based 
Management (EBM) for environmental governance became a panacea in the 1990s. 

Grumbine defined EBM as an integration of “scientific knowledge of ecological relationships within a 
complex sociopolitical and values framework toward the general goal of protecting native ecosystem 
integrity over the long term.”31 On the one hand, collaborative EBM emerged as an antidote to the 
environmental regulation of the 1970s. This old regulation became widely viewed as “heavily 
bureaucratic, prescriptive, fragmented in purpose and adversarial in nature.”32 Others simply summarized 
seventies-style regulation as command-and-control.33 On the other hand, EBM also countered policies 
limited to discrete environmental elements like water, species, or forests. 

Several scholars touted Ecosystem-Based Management (EBM) approaches.34 Others including two of this 
report’s authors offered more cautious assessments.35 Report after report, in year after year, provided 
warning signs for Puget Sound recovery.36 A decade ago, the Northwest Indian Fisheries Commission 
(NWIC) and salmon co-manager with Washington State reported the following in 2012. “Ongoing loss and 
damage of salmon habitat across western Washington is fueling the loss of salmon populations and 
threatening tribal cultures and treaty-reserved fishing rights.”37 

Thus, leading tribal spokesperson Billy Frank Jr. prescribed the following in that 2012 publication. “We 
need to take approaches that go beyond volunteerism and begin to take more regulatory and 
enforcement measures.” Several focus group participants’ recollections supported this governance 
assessment when describing programs that met goals. “I envy the days of the 60s and 70s, when it was 
kind of the lock it up mentality. You could protect things.” Others pointed to the cleanup of Lake 
Washington in the era and the Clean Water Act’s (CWA) control of point-source pollution. These appraisals 
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were supported by one of the first systematic assessments of multiple Ecosystem-Based Management 
initiatives. 

In the book Natural Experiments, the late Judith Layzer offered one of the few comparative assessments 
of EBM in the US. She concluded that projects relying on stakeholder collaboration, rather than through 
conventional regulation, are less likely to result in environmental improvement. This is because voluntary 
EBM pursues consensus to avoid controversy and minimize short-term costs rather than imposing 
performance standards. In one of her assessments, Layzer concluded the following. “Efforts to appease 
conflicting interests by meeting all demands simultaneously yielded minimally protective plans and halting 
implementation.” 38 But Layzer’s work stood out for a unique design in natural resource governance 
analysis. She combined traditional social science variables and analysis with biophysical measures. 

Governance, Science and Habitat Marred by Fragmentation 
Conversely, academics study either ecological systems or social systems instead of their interactions.39 
Disciplinary divisions or silos are partly to blame. For example, policy practitioners are prepared with 
degrees in social science disciplines. Environmental scientists pursue biophysical and geophysical 
majors.40 “Examples of disciplinary myopia are not hard to find” wrote one scholar. “Solutions that 
emphasize governance and process typically derive from political scientists. Solutions that play up the 
importance of culture and traditional knowledge stem from social anthropologists and so on.”41 

For instance, most empirical and theoretical environmental politics and governance studies to date largely 
focus on exploring the outputs of governance activity as opposed to examining actual changes in 
environmental outcomes.42 In a unique assessment of the social sciences in Puget Sound recovery 
research, analysts found a significant deficit.43 Another study found 80 percent of Puget Sound recovery 
researchers were natural scientists. Moreover, while collaboration scores were high among social and 
interdisciplinary scientists, they were the lowest between natural and social scientists.44 Meaningfully 
incorporating outcomes remains a central scholarly challenge in environmental policy and governance 
scholarship. Such couplings must be examined to allow for clearer tests of our theoretical expectations.45 

Therefore, we sought to incorporate an environmental outcome metric in our governance assessment. 
There were 30 to choose from in four categories: (1) thriving species and food web; (2) protected and 
restored habitat; (3) abundant water; and (4) healthy water quality. Because our primary client was Kitsap 
County’s Planning and Environmental Programs Division, we chose the habitat category and its land cover 
and development category.46 For our final section of this report, we selected two studies of land cover 
change reflecting advances in remote sensing. 

First, In the 2021 State of the Sound report, Puget Sound Partnership officials called for the development 
of a Net Ecological Gain standard. During the last decade, urban design scholars developed a theory of 
“Positive Development” to inform net ecological gain frameworks.47 But in our literature review of 
published Puget Sound studies, we found a 2013 analysis providing context for what net ecological gain 
entails. Researchers analyzed the 17,700 km2 land area of the Central Puget Sound counties of King, 
Kitsap, Pierce, and Snohomish. After comparing land cover changes, they estimated that between 1986- 
2007 urban development increased from 8 to 19% of the region.48 Analysts also found lowland 
deciduous and mixed forests decreased from 21 to 13% while grass and agriculture decreased from 11 
to 8%. This totaled a 22% loss of undeveloped land cover over two decades. 
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Or, visualize the land area of Central Puget Sound in a 10 x 10 table with 100 cells. Each one would 
represent approximately 177 km2. Thus, we shaded 22 cells red in Figure 4. below to represent land 
cover loss in the Central Puget Sound. Also, we propose using this visualization as a kind of baseline 
condition of land cover pre-dating the Puget Sound Partnership (PSP) and other salmon recovery 
efforts. This baseline may offer a useful conceptualization to consider progress on both Net Ecological 
Loss versus Net Ecological Gain. 

In the 2020 State of the Sound report, PSP officials advocated for moving from a no-net ecological loss to 
a Net Ecological Gain standard. The latter is needed because habitat degradation continues to outpace 
restoration. Recently, Washington Department of Fish and Wildlife (WDFW) landscape ecologists 
developed a High Resolution Change Detection (HRCD) dataset for the 35,000 km2 Puget Sound 
watershed.49 According to online HRCD documentation, “forty to 80% of (non-forestry) documented 
changes are too small to detect using 30-meter resolution data. HRCD data ensures these small changes 
to the landscape are captured.”50 Past 30-meter resolution remote-sensing datasets were too coarse. 

To provide context to the visualization, consider this borrowed analogy. In a book about the 
personalities and history of the theory of island biogeography, David Quammen began The Song of the 
Dodo with a parable about a Persian blanket.51 For our region, imagine instead the Coast Salish pattern 
wool blanket designed by Nooksack Tribal member Louie Gong in Figure 4 below as a background for the 
grid. When you overlay the blanket with our 10 by 10 grid described above, imagine the 22 cells 
representing land cover loss between 1986-2007. Following the State of the Sound color scheme, we 
shaded them red to represent net ecological losses. 

Figure 4. Six Salish Blankets 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Net Ecological Loss Timber Harvest Net Ecological Gain 

Now imagine aligning those 22 cells into a series of cuts. First, slice four diagonals just inside each 
corner. Those slashes represent 16% of land cover lost. Now you have five fragments. Imagine another 
five percent diagonal cut in the upper left of the largest of those five pieces. Now you have six fragments 
of the original rug after a 21% land cover loss. Now, punch a perforation in the largest piece. This final 
cut sums with the others to a 22% land cover lost over two decades. Are these six fragments as valuable 
as the original? 

 
 

https://hrcd-wdfw.hub.arcgis.com/
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When you apply this metaphor to land cover and development over time across the Puget Sound 
watershed, you begin thinking like a biogeographer. It’s the spatial study of organism abundance and 
diversity on the earth’s surface, and their present and past distribution. One of biogeography’s 
implications follows. “An ecosystem is a tapestry of species and relationships. Chop away a section, isolate 
that section, and there arises the problem of unraveling” according to Quammen.52 However, the HRCD 
analysis may reveal some good news for the Puget Sound ecosystem. Between 2006 and 2017, 90% of the 
Puget Sound watershed’s land cover was unchanged. Growth management and other forces slowed 
development’s advance. 

In Figure 5 below, analysts visualized a quarter of a million land cover change events over a decade. Timber 
harvest between 2006-2017 represented most of the change with 266,002 acres cut. That equaled 1,076 
km2 or six more of our 100 panels in the visualization above. But emerging research led by a WWU 
hydrologist led us to shade them yellow in our “Six Salish Blankets” visualization.53 Utilizing computer 
simulations, researchers projected that commercial forestry in the Nooksack basin may reduce summer 
stream flows in the river by up to 25% compared to a no-harvest scenario. Clear cuts at high elevations 
could be promoting faster and significant snowmelt. Also, younger trees transpire water vapor faster than 
older trees. Thus, timber harvest may represent more bad than good or even neutral news. 

In more bad news, new impervious and semi-pervious development accounted for 28,322 acres or 114.6 
km2 lost. Non-timber harvest canopy removal amounted to another 307.5 km2 of development activity 
(75,991 acres). In sum, that totals 422.1 km2 of land cover change. Instead of holding to no net loss, just 
over two panels in the baseline visualization above were lost to development between 2006 and 2017. As 
noted by HRCD analysts, that scale equaled the size of Watershed Resource Inventory (WRIA) 3. This 
totaled approximately 366,00 acres encompassing the Lower Skagit and Samish watershed. Finally, there 
also may be some ugly news for the net ecological gain standard. 
Figure 5. High Resolution Change Detection 

(HRCD) Map. Source: WDFW. 
Since 2007, land restoration acres for the 
entire Puget Sound equaled 31,059 acres 
or 125.7 km2 according to the Puget 
Sound Acquisition and Restoration 
Dashboard. That’s not even one panel of 
net ecological gain of our Salish blanket 
visualization in Figure 4 above for Central 
Puget Sound. Yet, this investment 
exceeded a quarter-billion dollars ($254 
million). Moreover, those positive 
changes were too minuscule for 
visualizing on the HRCD map. Land cover 
restoration amounted to an 
undetectable sound in the system. 

 

Therefore, Washington’s estuarine governance may first benefit from integrating new salmon recovery 
rules into our region’s growth, transportation, and forestry governance arenas. Second, local jurisdictions 
should develop objectives for net ecological gain into comprehensive planning practice. Third, 
incorporating HRCD analysis into the Puget Sound’s land cover and development Vital Sign could provide 
better information for tracking ecological losses and gains. 

https://www.pugetsoundinfo.wa.gov/PSARDashboard
https://www.pugetsoundinfo.wa.gov/PSARDashboard
https://www.pugetsoundinfo.wa.gov/PSARDashboard
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APPENDIX A. FINAL RESEARCH QUESTIONS 
Our research questions draw on a large scholarly literature developed by political scientists with an 
environmental focus. First, the research program of Nobel Prize winning scholar Elinor Ostrom guided our 
approach to natural resource governance assessment. Sometimes called the “Bloomington School" of 
political economy, Ostrom developed a Common Pool Resource (CPR) theory and frameworks for 
institutional analysis. She held a long tenure at Indiana University in Bloomington Indiana.54 Our study first 
responded to her call for bridging the contemporary divide between biophysical and social science 
research. 

Second, we also followed her advice for natural resource policy analysts “to study and record the 
unintended effects of particular policy interventions.”55 Like in medicine, some combinations of remedies 
produce adverse outcomes. Diagnosing those ineffective combinations will help us move beyond 
oversimplistic and failing CPR blueprints. So, we engaged salmon recovery and habitat restoration 
practitioners involved in protecting and improving the Puget Sound ecosystem with the following 
questions. 

1. What recovery efforts do you recall where goals where met or unmet? We also asked 
respondents to focus on what is known, what the data shows, and what needs to be known. This 
was the observational round of our focus groups. 

 
2. Then in a reflection round, we asked respondents to describe what made those recovery 

experiences positive or negative? We also asked what part of those recovery experiences excited 
or frustrated them? Finally, we asked respondents what caused them the most concern or 
intrigued them the most about their recovery experiences. 

 
3. In the third interpretation round, participants responded to questions about what made the 

difference between achieving or not achieving recovery goals? We also asked when did their 
understanding improve the most or when did confusion results? 

 
4. In a fourth and final decisions round, we asked focus group participants what actions are needed 

to support recovery success? Also, they were asked what is needed to solve problems you 
identified and support policy learning? 

Our final focus on policy learning drew from another social science framework often applied to natural 
resource dilemmas. Advocacy Coalition Framework (ACF) scholars focus both on policy subsystems and 
the beliefs of policy specialists within those arenas. In particular, ACF predicts that positive policy change 
results when different coalitions of specialists learn from improved science and knowledge. Problems that 
were once intractable become solvable.56 But the focus remains on studying the activities of actors in 
policy subsystems. Conversely, collective challenges dominated by divergence among coalitions 
particularly about policy beliefs are likely to remain intractable.57 

For example, the most recent application of the ACF about the Puget Sound focused on coalition 
structures. Lipsky and Ryan identified five coalition groupings in a case study of Whidbey Island: No 
Government  Intervention, Property Rights, Private Land Stewardship, Protect Undeveloped  Areas,  and
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Figure A1. Adapted from the International Union of Concerned Scientist's (IUCN) Protected Planets map. 

Large-Scale Restoration.58 The delineation of distinctive coalition groupings mirrored the multiple policy 
subsystem arrangements CPR scholars recently developed.59 So, we added the following questions. 

5. How are recovery and restoration-related policy subsystems or action arenas structured? 
 

6. How do adjacent action arenas foster coordination or fragmentation? 

For the next two appendices, we provide backgrounds on the biophysical and social theories guiding our 
study. Island biogeography provided our first theoretical foundation covered in Appendix B. This spatial 
ecological science examines where animals and plants are present or absent. Seeded with a seminal 1967 
publication, this ecological theory rests on two fundamental principles.60 First, larger islands support more 
species than smaller ones. Second, remote islands support fewer species than less remote islands. 
Moreover, they also established how habitat can be insulated by not only distance between islands, but 
anything that divides a landscape such as mountains, climate, and human development. Scholars also 
connected this environmental science to earlier works on nature preserves and the concern that many 
were just too small to support many species. For example, the map below displays Washington State’s 
“islands” of protected areas.61 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Second, we turn to Institutional Rational Choice (IRC) theory and its Institutional Analysis and 
Development (IAD) framework in Appendix C. This perspective moves beyond rational choice theory’s 
limited view of human actors as norm-free, institution free, uncooperative, and selfishly intent on 
maximizing one’s self-interest. Instead, IRC theory and its IAD framework sees political actors embedded 
in, and constrained by, institutions. Appendices D, E, and F then describe our methods, conceptual 
diagrams, and scholarly endnotes respectively. 
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APPENDIX B. THE SCIENCE OF BIOGEOGRAPHY 
To think like a biogeographer, imagine unpacking your Salish wool blanket gift we just purchased. It’s the 

design pictured below. It’s a Louie Gong 
(Nooksack) design. He called the blanket 
“collaboration with the ancestors.”62 
Gong followed Coast Salish weaving 
traditions to create the design. The 
blanket is a complex tapestry of woolen 
threads giving it a three-dimensional 
structure. 

Now imagine taking a dull knife and 
cutting off the upper-left corner. Now 
you have a smaller fragment and a 
misshapen but smaller original. Slice 
away the upper-right corner resulting in 
three fragments. Then, slice away the 
lower-right and left. Now you have five 
fragments. Take another slice of the 
upper-left of the largest piece. Six 

fragments remain. Finally, punch out a square representing one of 100 equally sized panels encompassing 
the entire blanket. 

In the vocabulary of island biogeography, you now have six smaller islands instead of one large island. 
Biogeographers would expect declines in species biodiversity after a single large island fragmented into 
six. But what would these six pieces 
amount to? You have nearly the same 
area of blanket. Do we have six Salish 
blankets? No. If you really sliced that 
blanket up, you would be left with 
ragged and frayed fragments, each one 
almost worthless and commencing to 
come apart. 

Now, apply that same logic outside to 
the Puget Sound ecosystem. Island 
biogeography provides us with a useful 
metaphor to understand the ecological 
challenges we face recovering and 
restoring our estuarine system. As Quammen summarized, “An ecosystem is a tapestry of species and 
relationships. Chop away a section, isolate that section, and there arises the problem of unraveling.”63 In 
Washington State for instance, we already lost 90 percent of old growth forest, 70 percent of estuarine 
wetlands, and 50-90 percent of riparian habitat according to Washington Department of Fish and 
Wildlife.64 
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Single Large or Several Small 
Quammen also described how the conservation implications of island biogeography fueled a heated 
debate over a seemingly simple question. Should conservation area designations strive for Single Large Or 
Several Small (SLOSS)? For example, Diamond (1975) drew on island biogeography to develop a set of 
design principles for the management of an ecologically sound park system. These included: (1) larger 
protected areas will hold more species than smaller ones; (2) a protected area closer to others will support 
more species than an isolated one; (3) a round park will hold more species than a long narrow area; and 
(4) corridors between conservation areas might mitigate the island problem.65 

Conversely, other researchers would counter that “the theory of island biogeography is completely 
neutral with respect to SLOSS . . .”66 Others were more critical and contested the island theory as trivial or 
worse, as fiction, not fact.67 Similar to economics, the core of island biogeography theory rests on an 
equilibrium condition. In the graph below, the horizontal or x-axis represents the number of species from 
0 to P, where P equals the number of species on the nearest mainland. Then, curves for the rates of species 
colonization (immigration) or extinction for remote, close, small, and large islands are plotted on the 
vertical or y-axis. Like supply and demand curves, their intersection or S represents the equilibrium 
condition.68 

Islands that are close to the mainland 
are more likely to see species 
immigration or colonization than 
remote or far islands.69 Small islands 
also support fewer species while being 
more vulnerable to random extinction 
events like fires, hurricanes, or flooding. 
Thus, islands that are small (S) and more 
remote or far (F) from the mainland 
experience higher rates of extinction 
and lower colonization levels resulting 
in the lowest number of species (SSF). 
Large (L) islands near (N) mainlands 
experience lower extinction rates and 
higher colonization levels leading to 
higher numbers of species (SLN). 

Large and far (SLF) or small and near (SSN) 
to mainlands will have intermediate numbers of species. Therefore, the number of species relationship 
and island biogeography can be summarized as: 

SLN > SLF  ~ SSN > SSF 

Subsequent research extended and confirmed as well as challenged and modified the original theory.70 
The theory has neither been universally accepted nor universally rejected. Nonetheless, island 
biogeography theory remains elementary to our understanding of endangered species conservation. But 
another SLOSS question arose in social science. 
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APPENDIX C. ECOGOVERNANCE SCIENCE 
A Nobel Prize winner for economics shaped much of our lens for assessing natural resource governance 
across the Puget Sound. Elinor Ostrom shared the prize in 2009 because of her decades of work on 
Common Pool Resource (CPR) management. Early in the sixties, Ostrom’s CPR research program started by 
entering a contentious debate over public management. Many scholars advocated consolidating urban 
governance into one large governance structure. A single large government could reduce the inefficiency 
and chaos of several small governments. 

Ostrom specifically studied water service delivery in California and found polycentric governance, or 
multiple centers of governance among several smaller jurisdictions, was often more effective in public 
service delivery than unitary governance through a single large structure. Ostrom and her public choice 
colleagues would become influential voices in the field of public administration for two more 
decades. They pushed the debate beyond just a dichotomous choice between Single Large versus 
Several Small (SLOSS) governance. CPR researchers began to illuminate a third path large and small 
or SLASS. 

In the nineties, Ostrom also became a significant voice challenging the conventional prescriptions 
offered to resolve the tragedy of the commons.71 Garrett Hardin provided an influential analogy about 
the social dynamics of an open pasture neither owned nor regulated. This and other commons faced 
inevitable collapse because the individual rationality of users was collectively irrational.72 Farmers 
received a clear and concentrated payoff to add more and more grazers to the system. This rational 
impulse to expand each farmer’s herd was collectively irrational as more and more sheep ate the 
pasture into oblivion. Hardin’s prescriptions for the “tragedy of the commons” were dichotomous. 
Either privatize with farmers managing several small and privatized commons or regulate with single 
large governments. 

Ostrom and others have shown that CPR and their users are not doomed to tragedy. Instead, CPR 
governance can succeed with more of the right resource conditions, resource user attributes, and a 
combination of institutional features. The latter became eight design principles listed below in Table 
C1. CPR management succeeded when more were met than less. First, clearly define the boundaries 
of resources and user groups. Second, devise allocation rules congruent with ecological conditions 
and fair distributions of benefits and costs. Third, make collective choice venues where rules are 
produced or modified accessible to users affected by harvesting and protection regulations. 

Fourth, devise mechanisms of accountability for users and the monitors auditing user behavior and 
biophysical conditions. Fifth, establish and enforce graduated sanctions with officials accountable to 
users violating rules-in-use. Sixth, develop accessible, local, and low-cost venues for users and 
officials. Seventh, establish user rights to devise their own governing institutions without challenge 
from external authorities. Finally, an eighth principle calls for nested enterprises. In subsequent work 
in the two-thousands (2000s), Ostrom and others reasoned that successful regional CPR management 
systems should allocate authority supportive of adaptive governance at multiple scales from local to 
regional.73 SLOSS was another futile debate. 
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Table C1. Design Principles from long-lasting and successful CPR governance.74 

 
1. Clearly defined system and use boundaries. 
2. Allocation rules linked to local conditions. 
3. Accessible collective-choice venues. 
4. Accountability between resource users and monitors. 

5. Enforceable and graduate sanctions for violators of rules-in-use. 

6. Low cost and local venues for conflict resolution. 

7. User can devise their own governing institutions. 

8. Nested Enterprises. 

Those nested enterprises also need to be organized so they can accomplish these key activities: 
allocation of user rights, provision of resources and collective-choice venues, monitoring users and 
units, rule enforcement and sanctioning, dispute resolution, and networked or “nested” governance. 
Some CPR scholars refer to nested governance as polycentricity.75 Polycentric governance “systems 
are the organization of small-, medium-, and large-scale democratic units that each may exercise 
considerable independence to make and enforce rules within a circumscribed scope of authority for 
a specific geographical area” according to Ostrom.76 

Polycentric Research 
One of our authors helped describe how like the SLOSS parallels in biophysical and social science, 
polycentricity’s first definitions emerged independently from each tradition.77 In its first use, the term 
emerged from Polanyi’s study of decentralized decision-making processes in the biological and 
chemical sciences. But according to McGinnis and Ostrom, Polanyi imagined a self-organizing dynamic 
to his version of polycentrism. He overlooked “the pivotal role of public entrepreneurs in making 
connections between units of governance systems or the critical importance of explicit coordination 
among distinct actors within that system.”78 

Instead, Vincent Ostrom, Tiebout, and Warren offered this definition. 

“Polycentric” connotes many centers of decision-making which are formally 
independent of each other To the extent that they take each other into account 
in competitive relationships, enter into various contractual and cooperative 
undertakings or have recourse to central mechanisms to resolve conflicts, the 
various political jurisdictions in a metropolitan area may function in a coherent 
manner with consistent and predictable patterns of interacting behavior.79 

But this 1961 description raised more questions than it answered. First, where and what are the 
centers of decision-making in a governance system? Second, how do those decision centers take each 
other into account competitively, contractually, or cooperatively? Third, how do decision centers 
function coherently? 
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While numerous publications addressing those questions appeared, one influenced most of our 
answers applied here.80 Ostrom’s Understanding Institutional Diversity provided a comprehensive 
explication of an Institutional Analysis and Development (IAD) framework. At the center of this 
framework and most of its applications, individual choices are not tragedies occurring in a vacuum, 
but choices within action arenas we describe next. 

Smaller Rule and Action Situations Nested in Larger Action Arenas 
Ostrom described these institutional places as “the social spaces where individuals interact, exchange 
goods and services, solve problems, dominate one another, or fight.”81 These collective action arenas 
can be reshaped by group interactions while also being influenced by three exogenous factors: (1) 
the biophysical world; (2) the community individuals are embedded within; and (3) institutional rules 
incentivizing or constraining certain actions.82 Figure C2 below depicts the simplest IAD focal level for 
analyzing action arenas. Later versions would divide biophysical conditions between a resource 
system and its resource units. 

Figure C2. Action Arena Focal Level adopted from Ostrom 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
However, this diagram portrays just one level of potential analysis. Long ago, Kiser and Ostrom 
offered their first exposition on multi-level institutional governing arrangements.83 Figure C1 above 
typically represents the smallest and lowest “operational level” where actors pursue day-to-day 
activities impacting biophysical conditions. Embedded within a larger action arena, these spaces are 
commonly referred to as “action situations” as seen in Figure C3 below.84 

The operational level contains action situations influenced by similar exogenous factors such as 
biophysical conditions, community attributes, and a key third factor—collective choice rules. The 
latter shapes many of the interactions in an operational action situation with an intent to steer 
operational decisions that change environmental conditions. On this larger and higher “collective 
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choice” level, actors in collective action situations produce rules to guide interactions and outcomes 
for the operational level. So, rule connections between smaller situations and larger arenas are a 
critical feature of nestedness. 

In Understanding Institutional Diversity, Ostrom expressed her view of nested sets of rules and action 
situations. She explained “rules are nested in another set of rules that define how the first set of rules 
can be changed.”85 For the three institutional levels, there are also three levels of rules. Operational 
situations and rules are nested within collective-choice rules nested within constitutional-choice 
rules. Ostrom also described how constitutional and collective-choice decisions activities involve 
prescribing, invoking, monitoring, applying, and enforcing rules. Operational action situations are 
where actors engage in provision, production, distribution, appropriation, assignment, or 
consumption of resource units. 

 

Figure C3. Flow Diagram of Nested Collective-Choice and Operational Action 
Situations Forming a Governing Action Arena. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In this bi-level action arena, you could picture Kitsap County operational situations embedded within 
Washington State rules. Both are embedded within constitutional level rules from the federal level. 
Such diagrams begin to answer those questions of what the critical governing enterprises or decision 
centers are, where they reside, and how they relate to one another. With connecting rules, local 
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organizations become nested within larger state and federal agencies. Without connecting rules, you 
lose nestedness. Governance exhibits more division or fragmentation. 

For example, one leading environmental lawyer described the “bureaucratic wall” dividing land use 
and water governance in Washington State. While state institutions once governed land use, it 
devolved to local jurisdictions. “The rift is wide, with both sides reluctant to venture beyond their 
usual jurisdictions and uncomprehending of the other side’s goals and practices” according to Jean 
Melious.86 Put differently, imagine Figure C3 above doubled. One policy subsystem dominates water 
governance and the other land use with few interconnections. This “severance” between water and 
land use matters plagues most western states. In their law review, Tarlock and Wetering used an 
island biogeography metaphor. They described Western U.S. cities as archipelagos or urban islands.87 

But briefly in 2016, the Washington State Supreme Court ruled in the Hirst decision that local land 
use planning and state water law need to function as a “single harmonious body of law.”88 Growth 
and water management enterprises now were required to be nested. But in the 2017 legislative 
session, a Republican led Senate used its parliamentary power to uphold Washington’s $3.8 Billion 
capital budget. They demanded a legislative Hirst fix. Democrats relented and according to Melious, 
the state legislature passed and governor signed a law out of political expediency. It also represented 
a “politically-motivated erasure of the undeniable interconnection between land use and water 
resource protection is a step in the wrong direction.”89 

So now consider a quadrupled Figure C3. We did in Figure 2 above. A restoration and recovery action 
arena remained severed from three other governing systems for growth, transportation, and forest 
management. This fragmentation probably spurred cities and counties to support HB 1117. This bill 
required the addition of net ecological gains for salmon habitat to be added as a goal for the land use 
element of comprehensive planning through the Growth Management Act (GMA). Likewise, HB 1838 
proposed requiring landowners to establish, maintain, and protect the riparian management zone 
(RMZ) for their property adjacent to salmon and steelhead bearing bodies of water. This new 
regulation also would be added to GMA planning for local jurisdictions. 

Therefore, another governing severance between land use planning and salmon recovery persisted 
when HB 1117 and 1838 failed. Based on our institutional analysis, we found Puget Sound governance 
for salmon recovery and habitat restoration violating CPR’s eighth design principle. This finding 
received support in all six of our focus groups. But our institutional research also illuminated another 
governing challenge. Natural resource governance for the Puget Sound exemplified panacea thinking. 

No Panacea Policy or Governance Approach 
Ostrom also identified five threats to robust CPR governance including: (1) rapid exogenous change; 
(2) translation failures; (3) blueprint thinking and easy access to external funds; (4) corruption and 
rent seeking; and a (5) lack of supportive large-scale institutions. While evidence for all five probably 
exist in the Puget Sound case of natural resource governance, blueprint thinking stood out in our 
research. In a 2007 special of a journal featuring nine articles, Ostrom described blueprints or 
universal solutions as panaceas.90 
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The National Estuary Partnership (NEP) and its Puget Sound variant emerged when collaborative 
ecosystem management became a new environmental policy panacea in the nineties.91 It was a third era 
or wave of policy developments beginning in 1970. Following key perspectives from policy design 
scholarship, we delineate three patterns of interactions: coercion, competition, and collaboration.92 These 
became the dominant government tools for three eras or waves of environmental history. 

The first decade, or “epoch,” of regulatory policy in the 1970s involved the establishment of 
environmental policy as a national priority in the U.S. and a series of “command-and-control” 
regulations.93 Some of the main features included a focus on human health and margin-of-safety analysis, 
technology forcing standards to control end-of-the-pipe pollution and centralized federalism. Over the 
1980s and a second epoch, many new environmental strategies many emphasized either economic or 
risk-centered approaches.94 A third era involved collaborative environmental governance with a diversity 
of public, private, and nongovernmental actors cooperating instead of coercing or competing.95 

In this section, we turn our attention briefly to behavioral assumptions behind these environmental policy 
epochs. Schneider and Ingram described how deterrence theory dominated the first two eras. It presumes 
that individuals or businesses are utility maximizers and avoid policy-relevant behavior like habitat 
restoration or salmon recovery.96 Therefore, industry and individuals mainly need negative or positive 
incentives to act for the collective good. 

Deterrence theory dominated the debates over environmental policy formulation in the sixties and 
seventies. In fact, one environmental policy historian in 2000 documented an evolution of policy designs 
by decade beginning with the 1970s.97 The first wave of deterrence based environmental policy designs 
were often described as the “command-and-control” generation.98 Technology forcing requirements and 
penalties for pollution levels beyond margin-of-safety standards epitomized the deterrence assumption. 
Thus, coercive policy tools represented the first panacea. 

However, these initial environmental policy designs became widely viewed as “heavily bureaucratic, 
prescriptive, fragmented in purpose, and adversarial in nature.”99 (Durant, Fiorino and O’Leary 2004, p. 
1). This dissatisfaction spurred advocacy for efficiency-based reforms in a second wave of environmental 
policy. Market-like mechanisms spurring competition became the second panacea. (Mazmanian and Kraft 
1999). Positive incentives for deterrence were needed. 

Economic mechanisms in environmental policy relied primarily on a price system assigned to activities 
detrimental to ecosystems. In short, the polluter pays. Common tools included pollution taxes, subsidies 
for pollution abatement and transferable emissions permits. Cap-and-trade represented one of the most 
popular economic policies.100 But it was a hybrid policy combining coercion and competition. 

First, regulators established a limit or cap on total pollution emissions with declining annual levels for 
facilities in a region. Then, pollution permits were distributed through an auction and then transferable in 
a trading system. The approach, advocates hoped, would foster competition among polluters who can 
“over-reduce” emissions and sell their permits to other facilities. In practice, pollution trading in the US 
received mostly accolades for more efficient outcomes in the mitigation of acid-rain and leaded gas 
pollution.101 In contrast to solely relying on negative charges, sanctions, or use of force by coercive policy 
tools, market-based and competitive mechanisms offered a positive payoff. 
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Both coercive and competitive environmental policy tools rest on deterrence theory. These prescriptions 
derived from one of the most influential depictions of ecological tragedies. “Freedom in a commons brings 
ruin to all” claimed Garrett Hardin.102 Hardin’s prescriptions derived from deterrence theory were also 
dichotomous. Either regulate or privatize. The commons world was painted black and white.103 But, a rich 
body of work including the scholarship of Elinor Ostrom challenged these policy panaceas. As two 
reviewers of Ostrom’s work put it, “in a period when individualistic economic thinking was popular, 
Ostrom offered a vision of cooperative behaviour that did not rely upon reverting to a centralized 
state.”104 Thus, Ostrom provided an empirical and theoretical backdrop for a cooperative turn in the third 
wave of US environmental modes of coordination in the nineties. 

According to Durant, “reacting to the shortcomings of existing regulatory tools and sole reliance on 
market-based tools, another group of reformers began espousing an even more flexible and collaborative 
approach to environmental governance.”105 Cooperative approaches (see Glasbergen 1998 for an 
international view) proliferated in natural resource management, watershed governance, and industrial 
pollution reduction efforts (Harrison 1998).106 Environmental policy progress became less about more 
regulation versus more competition. That was a false debate.107 Instead, the third wave of environmental 
policy elevated collaborative environmental governance as the new panacea. 

Proponents hailed collaborative environmental governance over regulatory and adversarial 
approaches.108 A WWU political scientist cautiously described good, bad, and ugly environmental 
collaborations in Washington State’s watershed protection efforts.109 Others argued that collaborative 
environmental management was a passing fad at best, and at worst, collaboration may create perceptions 
of progress without real changes.110 For example, one scholar titled his examination of the National 
Estuary Program as “Collaborative Environmental Institutions: All Talk and No Action?”111 Instead, many 
including Ostrom called for collaboration, regulation, and market-mechanisms. 

Diverse Institutional Arrangements and Rules 
Polycentric environmental governance involves not just multi-level action arenas (local, regional, 
national), but also: (1) institutional variety and (2) rule diversity. The former combines markets, 
hierarchies and collaborative arrangements. In the latter, policy tools include regulatory standards, 
market procedures, and cooperative procedures. In two of the authors prior work, they noted that 
competitive and participatory strategies do not need to replace regulation. They can supplement coercive 
tools. 

“One way to think of the future of environmental [governance], then, is the value of hybrid policies, using 
a combination of complementary policy strategies rather than relying exclusively on regulation, or 
replacing regulation with one or more of the alternatives.”112 Likewise, Ostrom argued that it was as 
important to protect institutional diversity as biodiversity. Institutional monocropping should be avoided 
she argued in a 2011 article.113 Instead of seeking optimal institutional arrangements for all jurisdictions, 
we need diverse governing institutions to support adaptation. Consistent with the theoretical 
expectations of CPR theory and its polycentric variants, effective environmental governance requires not 
only higher levels of coordination across many decisions centers, but institutional and rule diversity as 
well. Thus, we view polycentricity as an integral component of an IAD framework characterized by (1) 
multi-level nesting; (2) policy diversity; and (3) interjurisdictional coordination. 
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APPENDIX D. METHODS, PROTOCOLS, AND STANDARDS 
We also complemented our institutional and biogeographic analysis with focus group interviews in a 
mixed-methods case study. In 2020, a special issue of a leading natural resource conservation journal 
devoted seven articles to evaluating collaborative governance. In an overview of the most common 
assessment methods, researchers grouped evaluative approaches into four categories: (1) Social- 
ecological network analysis; (2) institutional diagnosis; (3) scenario planning; and (4) action research.114 
None of the Puget Sound governance assessments we identified so far used the latter. Besides a social 
science deficit, Puget Sound governance research also lacks methodological diversity. Thus, we developed 
a case study approach and deployed a form of Participatory Action Research (PAR). 

Practitioners defined PAR as a kind of collective and self-reflective inquiry involving both the researcher 
and those stakeholders normally considered subjects in traditional research. “Thus, it is a highly 
collaborative, reflective, experiential, and participatory mode of research in which all individuals involved 
in the study, researcher and subjects alike, are deliberate and contributing actors in the research 
enterprise” according to one team.115 Others described it as research with subjects rather than on them 
or for them.116 PAR also offers an alternative to the two primary scientific approaches in conservation 
science. 

First, a moralist/educational method assumes humans will change their values about natural resources 
and related behavior once they become aware of the consequences of their actions and others. Second, 
a technocratic or authoritarian view holds that enlightened scientists can guide politicians to the best 
policies.117 Conversely, PAR recognizes how research functions not only to produce knowledge and 
educate, but also as processes supporting the mobilization of action.118 Indeed, we sought to do more 
than just contribute to research and education. We hope to learn about, engage with, and continue to 
support needed transitions to improve natural resource governance and recovery in the Puget Sound. 

Technology for Participatory Action Research 
We applied a facilitation focus group technique known as the Technology of Participation (ToP). 
Developed by the Institute of Cultural Affairs, ToP methods “enable groups to: (1) engage in thoughtful 
and productive conversations; (2) develop common ground for working together; and (3) build effective 
short- and long-range plans for change.119 Overlapping with the more general focus group technique of 
qualitative research, ToP also developed specialized facilitation techniques for online engagement. 
Because of in-person coronavirus restrictions, online focus group engagements were necessary 
throughout our project. 

For primary data collection, we relied solely on the focused conversation method of facilitation from ToP 
approaches. To focus the conversation, facilitators opened by sharing a specific focus for the group by 
stating both a rational and experiential aim. For example, we established the rational aim with the 
following question. How can participants and their team, organization, and agency foster success for Puget 
Sound Recovery? We would follow by identifying our experiential aim with a statement like the following. 
We hope to empower Puget Sound recovery stakeholders with the sharing of experiences, insights, and 
creativity while learning how to positively transform existing governing arrangements for our shared 
marine and watershed ecosystems. 
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Then, facilitators guided focus group participants through a series of four prompts based on the ways 
humans process and judge information: (1) Observations, (2) Reflections, (3) Interpretations, and (4) 
Decisions.120 First, a facilitator asked observational questions to elicit what participants know about the 
topic, what the data shows, and what may be left unknown. Second, participants respond to reflective 
questions about their initial reactions to the data, both positive and negative. Facilitators also asked about 
past experiences and associations around an inquiry topic. Table D1 below summarizes are data collection 
questions. 

 

Table D1. Focus Group Interview Questions    
 

Rational Aim  How can a participating individual and their team, organization, 
and agency foster success for Puget Sound Recovery? 

Experiential Aim  We hope to facilitate Puget Sound recovery stakeholders with 
the sharing of their experiences, insights and creativity while 
learning    how    to    positively    transform    existing governing 
arrangements for our shared marine and watershed ecosystems. 

Observation 
Prompts:  
O 

What were the most positive experiences you or your 
organization had in a Puget Sound Recovery effort? Conversely, 
what were the most negative experiences you and your 
organization had in a recovery effort for the Puget Sound? What 
were some of the events that led up to these experiences? What 
other background data is important? 

 
 

 
What 

Reflective 
Prompts:  
R 

What caused the positive/negative experiences? What surprised 
you? What intrigued you? What caused you the most concern? 
What personally made this experience rewarding/difficult? 

 

Gut 

Interpretive 
Prompts:  
I 

What made the difference between negative and positive 
experiences? Which of these is most important for you? Why? 
Which of these need to be delt with first? Why? What 
opportunities are there for turning negative situations into 
positive ones? 

 

So What 

Decisional 
Prompts: 
D   

Who else should we be contacting? What actions can others take 
for success? What actions can we take to solve these problems? 
What are the first steps needed to improve Puget Sound 
recovery efforts? 

 

Now What 

 
The first two rounds often are summarized as the “what” and “gut” rounds. Third, interpretive questions 
then direct respondents to consider the meaning of the data and experiences generated by the first two 
prompts. “So what” often characterizes these interpretive questions. Fourth, decisional questions focus 
participants on how they or their organization can respond with specific actions. These final queries are 
the “now what” questions. Thus, ORID guides participants through a “what, gut, so what, now what” 
inquiry. 
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Appendix E. Human Subjects Protocols 
Because of ethical standards and federal regulations for data collected from human subjects, we sought 
and obtained research approvals from WWU’s Office of Research and Sponsored Programs and our 
compliance professional. Below, you’ll find our human subjects training certificates. 
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Appendix F. Professional Ethical Standards 
As members of the American Political Science Association, Professors Abel and Stephan adhere to this 
organization’s Statement on Professional Ethics. “Professors, guided by a deep conviction of the worth 
and dignity of the advancement of knowledge, recognize the special responsibilities placed upon them. 
Their primary responsibility to their subject is to seek and to state the truth as they see it.”121 We also 
embraced the ethical standards and requirements to protect any human subjects our research involves. 
Thus, we ensured that our research subjects experienced no physical, mental, emotional, social, or 
psychological harm because of their participation in our study. We also recognized that participation in 
our research must be voluntary and a participant’s responses in our focus groups, interviews, and surveys 
will be kept confidential. 

There are several ethical principles related to human subjects that undergird scholarly research – three of 
which are central to Western Washington University and to other scholarly institutions. Justice is critical 
because of the underlining commitment to fairness in working with human subjects – with their 
recruitment to a study and their treatment in a study. Beneficence is multi-faceted and includes a 
commitment to doing research that keeps risks low and benefits high for subjects as much as possible. 
Respect for Persons is foundational – as researchers we have an obligation to recognize the whole person, 
including their autonomy and capacity to make their own decisions when it comes to research. 

As analysts, we also grounded our approach in the principles of policy analysis. Our lead investigator often 
compares policy analysis to financial auditing practice. For example, a Certified Public Accountants (CPA) 
job could be described as measuring the distance between what management said they did and what 
happened. Likewise, policy analysts measure the distance between what politicians or policies aim to 
achieve with the results. In this case, the distance between objectives and ends remained quite far. 
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APPENDIX G. SOCIAL AND ECOGOVERNANCE SYSTEM DIAGRAMS 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure G1. Picket-Fence Federalism Depiction of Natural Resource 
Governance Arenas or Policy Subsystems Impacting the Puget Sound 

The figures in this appendix represent our three primary diagrams guiding our governance framework 
visualization so far. First, figure G1 represents picket-fence federalism. This frequent depiction comes from 
an Intergovernmental Relations (IGR) research tradition. A metaphor first attributed to Terry Stanford in 
the 1967 book Storm over the States, it was deployed to describe the new vertical administrative patterns 
produced by the significant number of federal grants distributed to states. 

The lines of authority, the concerns and interests, the flow of money, and the direction of 
programs run straight down like a number of pickets stuck into the ground. There is, as in 
a picket fence, a connecting cross slat, but that does little to support anything. In this 
metaphor it stands for the governments. It holds the pickets in line; it does not bring them 
together. The picket-like programs are not connected at the bottom.122 

In 1961, 45 federal grants totaling approximately $7 billion supported state programs. By 2008, more than 
600 federal grants to states totaled $461 Billion. In the 1970s and 1980s, federal grants-in-aid provided 
about one-fourth of all state and local revenues annually. These patterns gave rise to the terms “fiscal 
federalism” and “picket-fence federalism.”123 Scholars presented these concepts to summarize the 
political, administrative, and financial ties among policy actors across all three levels of U.S. government. 
But in a more critical summation, two political scientists referred to the pickets as “largely self-governing 
guilds.” Analysts from the now defunct U.S. Advisory Commission on Intergovernmental Relations (ACIR) 
called these patterns “vertical functional autocracies.”124 

Second, Figure G2 depicts a longitudinal depiction (like a movie) of evolving Actions Situations for the 
Puget Sound Action Arena such as rulemaking, planning & funding, coordination, and restoration and 
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monitoring.125 Those action situations are embedded within and influenced by four exogenous elements: 
(1) ecological resource systems; (2) resource units; (3) institutional actors; and (4) governance systems. 
Third, Figure G3 displays a funding cycle for the Chico Creek restoration project. Both figures E2 and E3 
include acronyms for key actors and rules critical for estuarine recovery in the Central Puget Sound. 

 
Figure G2. Focal Action Situations for Puget Sound Recovery Governance 

 

Figure E3. Focal Action Situations for Chico Creek Restoration 
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Glossary for Figures G2 and G3. 

 
CAO = Critical Areas Ordinance 
COM = WA Dept. of Commerce 
CFRs = Code of Federal Regulations or administrative law 
CWA = Clean Water Act 
ECB = Ecosystem Restoration Board 
ECY = Washington Department of Ecology 
EPA = Environmental Protection Agency 
ESA = Endangered Species Act 
GMA = Growth Management Act 
HCCC = Hood Canal Coordinating Council 
KRCC = Kitsap Regional Coordinating Council 
LEs = Lead Entities 
LIOs = Local Integrating Organizations 
NEP = National Estuarine Program 
NEPA = National Environmental Policy Act 
NOAA = National Oceanic and Administration 
NWIFC = Northwest Indian Fisheries Commission 
PSP = Puget Sound Partnership 
PSRC = Puget Sound Regional Council 
RCO = Washington State Recreation and Conservation Office 
RCWs = Revised Codes of Washington also administrative law 
SEPA = State Environmental Policy Act 
SMA = Shoreline Management Act 
SMP = Shoreline Master Program 
SRFB = Governor’s Salmon Recovery Funding Board 
SOC = Species of Concern 
SWMP = Stormwater Master Plan 
USFWS = United States Fish and Wildlife Service 
WALEG = Washington Legislature 
WDFW = Washington Department of Fish and Wildlife 
WSPER = West Sound Partners for Ecosystem Recovery 
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