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Executive Summary 

As the Washington State agency charged with leading and coordinating the protection and recovery of 
the Puget Sound ecosystem, the Puget Sound Partnership (Partnership) is responsible for developing 
performance measures to track progress on recovery goals and support decision-making associated with 
adaptively managing the recovery effort. Unique among large ecosystem recovery efforts, two of the 
Partnership’s six statutory goals directly address human wellbeing: “A healthy human population 
supported by a healthy Puget Sound that is not threatened by changes in the ecosystem” and “A quality 
of human life that is sustained by a functioning Puget Sound ecosystem”.1 The four remaining goals 
address habitats, species, water quality and water quantity. It has become increasingly accepted that 
humans are direct beneficiaries of healthy ecosystems while at the same time posing both the greatest 
threats to its health and the greatest opportunities for its recovery. The Partnership is actively working 
toward a better understanding of the complex role that Puget Sound residents play in the protection 
and recovery of the Puget Sound ecosystem. 

The Partnership uses 21 Vital Signs with associated indicators and 2020 recovery targets to “take the 
pulse” of Puget Sound and report on progress toward recovery goals. Adopted in 2010, the original suite 
of Vital Signs included three associated with Human Health (Swimming Beaches, Onsite Sewage, and 
Harvestable Shellfish Beds). It also included two Vital Signs associated with Quality of Life (Recreational 
Fishing Permits and Commercial Fisheries Harvest), and two placeholders for a Sound Behavior Index 
(SBI) and a Quality of Life Index. The SBI was developed by the Partnership and adopted in 2011. 
Because of its new and highly complex nature, the Quality of Life Index was not immediately developed.  

Since 2012, the Partnership, the Partnership’s Science Panel, and the Puget Sound Institute at the 
University of Washington, Tacoma have collaborated on a project to review the Human Health and 
Quality of Life Vital Signs and generate a so-called Quality of Life Index through the development of an 
overall improved set of human wellbeing Vital Signs and indicators for Puget Sound recovery. Working 
directly with three local pilot areas - Hood Canal, Puyallup Watershed and Whatcom County – and 
collaborating with a parallel effort across multiple Coast Salish nations to identify indicators of 
indigenous health, the project team has developed a recommended portfolio of human wellbeing 
indicators for Puget Sound. The three-year process to develop the portfolio proposed in this document 
built on previous efforts to develop human wellbeing indicators, engaged over one hundred local 
partners and experts in development of the local indicators, included two scientific reviews of candidate 
indicators and engaged multiple regional social science experts, and incorporated multiple opportunities 
for regional stakeholders and partners to provide input on candidate indicators, including a survey 
administered to the Partnership’s Leadership Council and Ecosystem Coordination Board. 

The proposed portfolio (see below) includes four Vital Signs for Human Health: Outdoor Activity, Air 
Quality, Local Foods and Water Quality. Three of these are new Vital Signs and one (Outdoor Activity) 
combines and expands on existing Vital Signs (Swimming Beaches and Recreational Fishing Permits). The 
portfolio also includes five Vital Signs for Quality of Life: Economic Vitality, Cultural Wellbeing, Good 
Governance, Sense of Place, and Sound Behavior. Three of these are new (Cultural Wellbeing, Good 
Governance, and Sense of Place) and two expand on existing Vital Signs (Economic Vitality and Sound 
Behavior). The Quality of Life Index proposed in 2010 was determined through expert review to be not 

1 Washington State RCW 90.71.300, Section 107. 
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a scientifically robust approach to assessing overall quality of life. It has been replaced instead in the 
portfolio with multiple topical Vital Signs addressing multiple dimensions of human wellbeing. 

Overall, the proposed portfolio of human wellbeing indicators improves on the existing suite of Human 
Health and Quality of Life Vital Signs and indicators by effectively addressing local variability in the ways 
that people relate to and engage with the natural environment, by recommending indicators that are 
solidly grounded in local priorities yet appropriate at the Puget Sound scale, by filling identified gaps in 
the Quality of Life Vital Signs, and by proposing improved indicators for existing Human Health and 
Quality of Life Vital Signs.  

Proposed Portfolio of Human Wellbeing Indicators for Puget Sound Recovery 
GOAL VITAL SIGN INDICATOR 
HUMAN HEALTH 
Outdoor Activity Swimming beaches: Percent of swimming beaches meeting fecal bacteria standards 

Nature-based Recreation: Average number of hours per week spent outdoors recreating 
Nature-based Work: Average number of hours spent working in natural environment 

Air Quality Air quality: Number of moderate air quality days in Puget Sound counties 
Local Foods Locally harvestable foods: Availability of locally harvestable food species 

Shellfish bed closures: Number of recreational shellfish bed closures per year 
Drinking Water placeholder 
HUMAN QUALITY OF LIFE 
Economic Vitality Natural resource industry output (GDP): GDP for natural resource industries in the Puget 

Sound per year  
Percentage of GDP in natural resource industries to total GDP: GDP in natural resource 
industries to total GDP in Puget Sound region 
Employment in natural resource industries: Number of jobs in natural resource industries 

Cultural 
Wellbeing 

Participation in cultural practices: Percent of residents who feel they are able to maintain 
cultural practices associated with the natural environment 

Good Governance Good Governance index 
o Opportunity to influence decisions: Percent of residents who feel they have the 

opportunity to influence natural resource decisions if they want to 
o Freedom to make decisions: Percent of residents who feel they have the rights and 

freedom to make decisions about how resources are managed 
o Trust in government: Percent of residents who trust local and regional government to 

make the right decisions related to protecting and recovering Puget Sound 
o Representation in community and government leaders: Percent of residents who feel 

represented by community and government leaders 
Sense of Place Sense of Place Index 

o Positive connections: Percent of residents who express a positive connection to the 
region 

o Sense of stewardship: Percent of residents who feel a strong sense of stewardship for 
their watershed 

o Pride of place: Percent who express a sense of pride about being from Puget Sound 
Psychological Wellbeing Index 
o Inspiration: Average number of residents who experience inspiration from being in 

nature 
o Stress reduction: Average number of residents who describe experiencing reduced 

stress from being in nature 
Overall life satisfaction (collected as baseline for most other human wellbeing indicators) 

Sound Behavior Sound Behavior Index 
Engagement in stewardship activities: Percent of residents engaging in environmental 
stewardship 

iv   

 



 

Table of Contents 

1. INTRODUCTION ............................................................................................................................................. 1 

2. BACKGROUND ............................................................................................................................................... 1 
Human Dimensions of Puget Sound Recovery ...................................................................................................... 1 
History of Human Wellbeing Indicator Development in Puget Sound .................................................................. 2 
Response to Previous Work, Reviews and Recommendations .............................................................................. 4 
Treatment of Existing Vital Signs and Indicators .................................................................................................. 4 

3. METHODS AND RESULTS: INDICATOR DEVELOPMENT AND EVALUATION ..................................................... 5 
Local Engagement in Development of Human Wellbeing Framework and Social Indicators ............................... 6 
Scaling up to the Puget Sound Region .................................................................................................................. 7 
Selecting a Portfolio of Human Wellbeing Indicators ........................................................................................... 7 

4. A PORTFOLIO OF HUMAN WELLBEING INDICATORS FOR PUGET SOUND RECOVERY ................................... 11 
Treatment of Existing Vital Signs and Indicators ................................................................................................ 13 
Summary of Data Sources for Proposed Human Wellbeing Indicators ............................................................... 14 
Coverage of Human Wellbeing Domains ............................................................................................................ 16 

GOAL: HUMAN HEALTH ................................................................................................................................................ 18 
Vital Sign: Outdoor Activity ................................................................................................................................. 19 
Vital Sign: Air Quality .......................................................................................................................................... 21 
Vital Sign: Local Foods ........................................................................................................................................ 22 
Vital Sign: Drinking Water ................................................................................................................................... 23 

GOAL: HUMAN QUALITY OF LIFE ..................................................................................................................................... 24 
Vital Sign: Economic Vitality ............................................................................................................................... 26 
Vital Sign: Cultural Wellbeing ............................................................................................................................. 28 
Vital Sign: Good Governance .............................................................................................................................. 29 
Vital Sign: Sense of Place .................................................................................................................................... 30 
Vital Sign: Sound Behavior .................................................................................................................................. 32 

5. DISCUSSION ................................................................................................................................................. 35 
Caveats and Considerations for Policy Making and Target Setting .................................................................... 35 
Implications for Monitoring, Data Collection and Analyses ................................................................................ 36 

REFERENCES ......................................................................................................................................................... 38 

APPENDICES......................................................................................................................................................... 41 

v   

 



1. Introduction 

Since its establishment in 2007, the Puget Sound Partnership (PSP or Partnership) has been actively 
working to more effectively address the human dimensions of Puget Sound ecosystem recovery. As 
captured in an often quoted statement by Governor Gregoire, people are at the center of the recovery 
effort: to be recovered, Puget Sound must be “fishable, swimmable, diggable, and drinkable”. It has 
become increasingly accepted that people are direct beneficiaries of a healthy Puget Sound ecosystem 
while at the same time posing some of the greatest threats to the health of the Sound as we take 
advantage of all that the region provides through work, travel, recreation, and everyday life. Further, 
people are both the architects and the implementers of the recovery effort that is needed to protect 
and restore the ecosystem, and the ways in which we engage in ecosystem recovery also directly affect 
our wellbeing. Understanding, monitoring and effectively addressing the complex, multi-dimensional 
role that people play in the recovery of Puget Sound will be critical to the success of our efforts.  

Using a suite of 21 biophysical and human wellbeing Vital Signs to “take the pulse” of Puget Sound, the 
Partnership tracks, reports on and guides the regional effort to protect and recover the Puget Sound 
ecosystem. Specific indicators, metrics and associated 2020 recovery targets have been adopted for 
most of the Vital Signs and are used to assess progress on the Partnership’s six statutorily mandated 
goals associated with habitats and species, water quality and quantity, and human health and quality of 
life in the biennial State of the Sound (http://www.psp.wa.gov/sos.php). The Vital Signs are also updated 
regularly as new data become available (http://www.psp.wa.gov/vitalsigns/index.php). When the Vital 
Signs were originally adopted in 2010, five human wellbeing Vital Signs were included and placeholders 
were identified for an additional two human wellbeing Vital Signs. The team developing the Vital Signs in 
2010 also recommended additional work be done in the future to improve on the adopted Vital Signs. 
This memorandum summarizes work conducted over the past three years to expand and improve the 
portfolio of human wellbeing Vital Signs associated with the Partnership’s Human Health and Human 
Quality of Life goals. 

How to Read this Document 

This memorandum serves two purposes: First, it documents the rigorous process used to develop a 
comprehensive set of human wellbeing Vital Signs and indicators for Puget Sound recovery. Second, it 
describes a recommended portfolio of Puget Sound Human Health and Quality of Life Vital Signs and 
indicators. To see the recommended portfolio, go directly to Section 4. A Portfolio of Human Wellbeing 
Indicators for Puget Sound Recovery. For additional information, Section 2 describes previous efforts 
since 2008 to develop human wellbeing indicators for Puget Sound recovery, Section 3 describes in more 
detail the process used to develop the current proposed portfolio, and Section 5 discusses additional 
considerations and implications associated with adopting the proposed portfolio of human wellbeing 
indicators. 

2. Background 

Human Dimensions of Puget Sound Recovery 

As the Washington State agency charged with leading and coordinating the recovery of Puget Sound, the 
Partnership is responsible for identifying performance measures to track progress toward recovery goals 
1  April 3, 2015 

 



and support decision-making associated with adaptively managing the recovery effort. Unique among 
large ecosystem recovery efforts, two of the Partnership’s six statutory goals directly address human 
wellbeing: 

A healthy human population supported by a healthy Puget Sound that is not threatened by 
changes in the ecosystem 

A quality of human life that is sustained by a functioning Puget Sound ecosystem.2 

In 2008, the region’s first Action Agenda (PSP 2008) - the strategic plan guiding the regional recovery 
effort – further developed the statutory goals by defining outcomes, or “qualitative statements of what 
a healthy ecosystem should look like”. For a healthy Puget Sound,  

Human health is supported by clean air and water, and marine waters and freshwaters that are 
safe to come in contact with. In a healthy ecosystem the fish and shellfish are plentiful and safe 
to eat, air is healthy to breathe, freshwater is clean for drinking, and water and beaches are 
clean for swimming and fishing. 

Human wellbeing means that people are able to use and enjoy the lands and waters of the 
Puget Sound. A healthy ecosystem provides aesthetic values, opportunities for recreation, and 
access for the enjoyment of Puget Sound. Tribal cultures depend on the ability to exercise treaty 
rights to fish, gather plants, and hunt for subsistence, cultural, spiritual, ceremonial, and 
medicinal needs. The economic health of tribal communities depends on their ability to earn a 
livelihood from the harvest of fish and shellfish. Human well-being is also tied to economic 
prosperity. A healthy ecosystem supports thriving natural resource and marine industrial uses 
such as agriculture, aquaculture, fisheries, forestry, and tourism. (PSP 2008) 

Over the past three years, Partnership staff, regional social scientists and local and tribal partners have 
been engaged in two parallel efforts to improve our ability to address human wellbeing within the 
recovery context: (1) We have developed an integrated ecosystem conceptual model describing the 
complex social-ecological relationships underlying the Puget Sound recovery effort (Harguth 2014), and 
(2) we have developed an expanded set of Human Health and Human Quality of Life Vital Signs and 
indicators to track and report on human wellbeing. This memorandum addresses the second effort, 
including the process used to engage partners and scientists in identifying a set of indicators relevant to 
the local and the regional scale and a revised portfolio of human wellbeing Vital Signs and associated 
indicators. Much of this work was informed by two social science research projects outlined in a special 
issue of Coastal Management entitled Social Sciences in Puget Sound Recovery (Wellman, et al., 2014). 

History of Human Wellbeing Indicator Development in Puget Sound 

For the past seven years, the Partnership has been engaged in developing a portfolio of human 
wellbeing indicators to (1) support assessment of whether or not Puget Sound is “healthy” with respect 
to the Human Health and Human Quality of Life goals described above and (2) support strategic decision 
making and guide recovery efforts in a way that supports historical and existing land, water and 
resource uses and practices. Multiple efforts to develop human wellbeing indicators to meet these 
purposes led to the adoption of a first set of Dashboard Indicators (aka Vital Signs) in 2010. These efforts 

2 Washington State RCW 90.71.300, Section 107. 
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are briefly summarized below. Additional materials describing each process and results from each effort 
are available as noted below and in Wellman and White (2010). 

2008 Topic Forum Papers: In support of development of the first Action Agenda, regional topical 
expert groups were convened to develop discussion papers around five of the six goals that would 
“provoke and inspire enduring community conversation and critical thinking about the specific 
problems facing Puget Sound, and the strategies and actions needed to overcome the threats we 
face” (PSP 2008a). Although a topic forum group was not identified for Quality of Life, a group of 
regional social scientists and other experts conducted a parallel discussion process and co-authored 
a complementary discussion paper. The information from these forums and the parallel human 
wellbeing group provided the basis for describing the status of Puget Sound health, including Human 
Health and Human Quality of Life, in the first Action Agenda (PSP 2008a; PSP 2008b; PSP 2008c). 

2008-2009 Provisional List of Indicators: A Provisional Indicator Task Group comprised of regional 
social scientists conducted a comprehensive literature review of all possible human wellbeing 
indicators and rated each indicator based on a set of criteria designed to be consistent with the 
parallel process being used to develop biophysical indicators for Puget Sound recovery (Schneidler 
and Plummer 2009). A small number of these indicators were identified as potential indicators of 
the status of Human Health and Human Quality of Life in the first Action Agenda (PSP 2008c). 

2009 State of the Sound:  In an effort to better link the strategies and actions in the Action Agenda 
to recovery goals and performance measures, a cross-disciplinary group of social scientists, policy 
makers and stakeholders convened by the Partnership used the Open Standards for the Practice of 
Conservation to identify a set of “focal components” describing the scope of human wellbeing 
related to Puget Sound recovery (PSP 2009a). Two associated indicators were developed and 
reported in the 2009 State of the Sound (PSP 2009b). 

2010 Puget Sound Science Update: The Puget Sound Science Review provides regular updates on 
the state of the science of Puget Sound recovery. The first update, published in 2010, included a 
chapter on incorporating human wellbeing in ecosystem-based management (Plummer and 
Schneidler, 2010). Although it did not recommend specific indicators of human wellbeing, it 
proposed a framework for thinking about specific dimensions of human wellbeing as they relate to 
the environment of Puget Sound.  

2010 Dashboard Indicators: An Indicators Action Team (IAT) convened by the Partnership 
developed and recommended five human wellbeing indicators for adoption by the PSP Leadership 
Council as part of the first set of Dashboard Indicators (IAT, 2010). The recommendations included 
four specific indicators addressing Human Health and Human Quality of Life (commercial fisheries, 
recreational fishing permits, swimming beaches, and harvestable shellfish beds) and two 
placeholders, one for a Quality of Life Index and one for a Sound Behavior Index. The IAT also 
included specific recommendations for future expansion and improvement of the human wellbeing 
portfolio of indicators (Wellman and White, 2010). 

2010 Sound Behavior Index: In response to ongoing discussions of stormwater municipalities to 
develop an indicator that directly addresses behavior related to the Puget Sound environment, the 
Partnership commissioned development of a Sound Behavior Index (SBI) to track behavior change of 
individuals in Puget Sound (Ward et al. 2014). In 2010, a placeholder for the SBI was recommended 
by the IAT and the SBI was adopted by the Partnership’s Leadership Council in 2014. 
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2011, 2013 Regional Social Science Workshops: In 2011, the Puget Sound Institute and Washington 
Sea Grant hosted a regional workshop that identified key social science needs and research gaps 
related to the human dimensions of Puget Sound recovery (Wellman, Wellman, et al., 2011). In 
2013, the Puget Sound Institute hosted a second regional social science workshop to identify priority 
social science research and monitoring gaps (Biedenweg and Nelson 2013). The gaps are 
incorporated in the Partnership’s 2014 Biennial Science Work Plan (PSP 2014). 

Response to Previous Work, Reviews and Recommendations 

The indicators presented in this memorandum build directly from the previous work described above. 
The proposed portfolio of indicators is intended to expand and improve on the original set of human 
wellbeing indicators adopted in 2010 to better address the management needs of the Puget Sound 
recovery effort, better reflect the full suite of domains that make up human wellbeing, and better 
address demographic and geographic variability within the Puget Sound.  

The proposed portfolio is responsive to the recommendations of the Indicator Action Team (IAT) to 
expand the set of human wellbeing indicators to better address resource lands, existence values and 
social capital (Wellman and White, 2010). It also responds to IAT recommendations to improve coverage 
of human behavior by including a collective stewardship indicator as a measure of human behavior, 
social wellbeing and governance. 

Response to Washington State Academy of Sciences Review of Puget Sound Indicators 

A 2012 review of the Puget Sound Vital Signs and indicators by the Washington State Academy of 
Sciences (WSAS) concluded that “none of the current human dimension indicators relates clearly to 
quantifiable aspects of the state of the Sound” and made four recommendations for improving the suite 
of human wellbeing indicators (WSAS 2012). The process described here and the resulting 
recommended portfolio address all of these recommendations: 1) The project team used “established 
social science methods” to develop both subjective and objective measures that are scientifically robust; 
2) a new integrated ecosystem conceptual model (Harguth et al., 2014) was used to show the functional 
relationships between human wellbeing and the ecosystem recovery effort and a new human wellbeing 
framework (Biedenweg et al., in review) was used to consistently link indicators to specific domains of 
human wellbeing; 3) indicators chosen for the portfolio represent the best available subjective and 
objective measures of human wellbeing linked to the natural environment; 4) the proposed portfolio 
and the integrated ecosystem conceptual model give a “more central and unified focus” for human 
wellbeing within the lager suite of Vital Signs. In cases where the recommendations were not consistent 
with best available social science (i.e. the use of subjective and qualitative measures of human 
wellbeing) the project team relied on best available social science to develop a portfolio most 
appropriate for assessing the status of human wellbeing. 

Treatment of Existing Vital Signs and Indicators 

The portfolio presented here recognizes the existing suite of Human Health and Quality of Life Vital 
Signs and indicators and incorporates them in the expanded human wellbeing portfolio wherever they 
were supported by work with local partners and the science, stakeholder and partner review processes 
(see Methods and Results). Their treatment in the new portfolio is discussed in detail in the following 
two sections. A summary of their treatment is provided here and in Table 1.  
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The existing Puget Sound Vital Signs include three indicators of Human Health (Swimming Beaches, On-
Site Sewage, Shellfish beds), three indicators of Quality of Life (Sound Behavior Index, Recreational 
Fishing Permit Sales, Commercial Fisheries Harvest), and one placeholder for general quality of life 
(Quality of Life Index). All but one of these indicators were adopted as Dashboard Indicators in 2010. 
The Sound Behavior Index (SBI) was developed and adopted in 2011 (Ward et al. 2014). Table 1 
summarizes the existing human wellbeing Vital Signs and indicators and describes how they are treated 
within the proposed portfolio of human wellbeing indicators. The new portfolio treats exiting Vital Signs 
and indicators as follows: 

• keeps Swimming Beaches and SBI and incorporates them in expanded Outdoor Activity and 
Sound Behavior Vital Signs, respectively 

• replaces Recreational Fishing Permits and Commercial Fisheries Harvest with better indicators 
under Outdoor Activity and Economic Vitality, respectively 

• keeps On-site Sewage and Shellfish Beds and moves them to the Water Quality goal 
• removes the placeholder Quality of Life Index and replaces it with individual topical Vital Signs, 

indicators and smaller topical indices 

Table 1. Treatment of Existing Puget Sound Vital Signs in Proposed Human Wellbeing Portfolio 

GOAL CURRENT VITAL SIGN CURRENT HUMAN WELLBEING INDICATOR TREATMENT IN PROPOSED PORTFOLIO 
HUMAN HEALTH 
 Swimming 

Beaches 
Swimming beaches meeting fecal 
bacteria standards 

Keep under Human Health Goal: Include as one 
of three indicators under expanded Outdoor 
Activity Vital Sign 

 On-site Sewage Inventory, inspection and repair of on-
site sewage systems 
Extent of Marine Recovery Areas and 
other specially designated areas 

Keep and move to Water Quality Goal 

 Shellfish Beds Acres of harvestable shellfish beds Keep and move to Water Quality Goal 
HUMAN QUALITY OF LIFE 
 Quality of Life Quality of Life Index - placeholder Do not develop: Cover this topic with other 

topical indicators and indices 
 Sound Behavior 

Index 
Sound Behavior Index Keep under Quality of Life Goal: Include as one 

of two indicators under expanded Sound 
Behavior Vital Sign 

 Recreational 
Fishing Permit 
Sales 

Recreational fishing and crabbing 
permits for Puget Sound 

Remove existing indicator: Replace with a better 
indicator of recreational activities under 
expanded Outdoor Activity Vital Sign 

 Commercial 
Fisheries Harvest 

Pounds of salmon caught in commercial 
Puget Sound Harvest 

Remove existing indicator: Replace with a better 
indicator of economic activity under expanded 
Economic Vitality Vital Sign 

 

3. Methods and Results: Indicator development and evaluation 

Following the adoption of the initial suite of Vital Signs in 2010 and coincident with an update of the 
2008 Action Agenda, Puget Sound partners recognized the need to fill the empty Quality of Life Vital 
Sign by developing a more comprehensive portfolio of human wellbeing indicators to support recovery 
planning and reporting. More specifically, a revised and/or expanded set of indicators needed to be 
relevant, appropriate, and respectful of any geographic variability across the multiple scales at which the 
Partnership works (i.e. watershed, Action Area, and Puget Sound region) and they needed to better 
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reflect the scope and breadth of human wellbeing related to the Puget Sound environment as defined 
by the Partnership’s Human Health and Human Quality of Life goals.  

In 2012, the Partnership and the Partnership’s Science Panel in collaboration with the Puget Sound 
Institute at the University of Washington, Tacoma launched a project to more broadly consider the 
human wellbeing measures associated with ecosystem recovery. The Human Wellbeing Indicators 
Project aimed to 1) develop a framework for describing the attributes of human wellbeing related to the 
natural environment that could be used consistently across future local and regional planning efforts, 2) 
identify locally-relevant social, cultural and economic indicators and the degree of geographic variability 
in indicator priorities by working with three local partners (i.e. watersheds or Action Areas) to develop 
geographically-specific suites of human wellbeing indicators, and 3) develop recommendations for a set 
of locally-relevant, Puget Sound-appropriate candidate human wellbeing Vital Signs and indicators. 

In this section we provide brief overviews of the results from the projects described above and the 
development and evaluation of the candidate indicators for the Puget Sound Partnership. Detailed 
descriptions of the human wellbeing framework as well as the process and results from the three local 
pilot projects are available elsewhere (Biedenweg, in review; Biedenweg and Hanein, 2013; Biedenweg 
and Harguth, 2014; Biedenweg, 2014c). An additional summary document (Biedenweg, 2014d) 
compares results from the three pilot projects and recommends a set of candidate regional human 
wellbeing indicators. The remainder of this section describes the process used to review and solicit 
stakeholder, partner and scientific input on the candidate indicators and ultimately to select a final 
indicator portfolio for recommendation as Puget Sound Human Health and Human Quality of Life Vital 
Signs and indicators. 

Local Engagement in Development of Human Wellbeing Framework and Social Indicators 

Human Wellbeing Framework: Domains, Attributes and Indicators 

Working with three local partners - the Hood Canal Coordinating Council, the Puyallup Watershed 
Initiative, and Whatcom County - who were interested in considering human wellbeing indicators in 
their local planning efforts, the Puget Sound Institute led an effort to develop and test a Human 
Wellbeing Framework characterizing six domains of human wellbeing affected by the status or 
management of the natural environment: Cultural, Economic, Governance, Physical, Psychological and 
Social (Biedenweg et al., in review). These broad domains help us understand general distinctions 
among the different components of human wellbeing. At the next level, attributes (e.g. Cultural 
Practices or Trust in Government) further refine each domain into overarching concepts of interest. At 
the finest level, indicators are the specific measures used to assess the state of attributes and domains. 

The framework was based on a comprehensive review of human wellbeing indicators currently in use or 
proposed for assessment of human wellbeing in natural environments around the world, including those 
specifically related to the Puget Sound. It is based on six common disciplines within the social sciences 
and is similar to other frameworks used to generally characterize human wellbeing (see Biedenweg, in 
review). The framework was used in the first pilot project to organize potential indicators into domains 
and attributes and to support discussion and selection of the highest priority indicators in the first pilot 
area, Hood Canal (Biedenweg, 2014e). The framework was then tested and refined through application 
in the following two pilot projects in Puyallup and Whatcom. As described below, the framework was 
also included as a criterion in evaluation of the candidate indicators. 

Pilot Projects in Three Local Watersheds 
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Over the past two years, the Puget Sound Institute led an effort to develop human wellbeing indicators 
in three local areas of Puget Sound. The project team first developed a list of potential human wellbeing 
indicators for consideration in the pilot areas. A comprehensive literature review resulted in a 
preliminary list of 1600+ potential indicators (Hanein and Biedenweg 2012). For each pilot area, the list 
was further reduced to roughly 100 indicators across the six human wellbeing domains based on 
literature review of local documents, interviews with local stakeholders, and systematic ranking of 
indicators among the project team. Two (Puyallup) or three (Hood Canal and Whatcom) in-person 
workshops were facilitated to identify the highest priority attributes and indicators in each pilot area. In 
these workshops, the participants could accept the indicators as proposed, revise them, reject them, or 
recommend new indicators. Ultimately, each pilot area identified twenty to thirty priority indicators 
across multiple attributes for all human wellbeing domains. One pilot area has since formally adopted 
and collected baseline data for six human wellbeing indicators, one for each domain, for use in local 
ecosystem recovery planning (Scott, Scott and Biedenweg 2014). Please see Biedenweg and Hanein 
(2013), Biedenweg and Harguth (2014) and Biedenweg (2014c) for complete descriptions of the process 
and results from each of the three pilot projects. From the similarities among these regions, a short list 
of candidate regional indicators was developed as described in the next section. 

Scaling up to the Puget Sound Region 

Consideration of Pilot Project and Coast Salish Indicators 

One of the criticisms of earlier efforts to select social indicators for Puget Sound recovery was that the 
regional efforts neglected to address potential local variability in human wellbeing values. This criticism 
was based on an assumption that human wellbeing indicators used at the regional scale would not 
effectively capture important local variability. This project addressed that criticism by working directly 
with local partners to identify the social indicators most relevant to their areas and using those local 
indicators as the basis for developing a regional portfolio of indicators. As described below, this project 
found that there is not as much local variability as expected and general consistency at the level of 
human wellbeing attributes can be found across most local areas (Biedenweg, 2014d). 

The project team compared results from the three pilot projects and a parallel body of work that 
developed measures of indigenous health in a number of Coast Salish nations (Donatuto et al., 2011 and 
Pers. Comm.) and found that there was less geographic and demographic variability than anticipated 
(Biedenweg 2014d). Although local areas might differ in their choice of the specific indicator or metric 
used to measure the health of an attribute of human wellbeing, similar attributes were highly rated 
across all the local areas. Based on this consistency at the level of attribute, Biedenweg recommended a 
set of 23 candidate indicators representing multiple attributes across all six human wellbeing domains 
for consideration as indicators of Puget Sound human wellbeing (Biedenweg, 2014d). 

Selecting a Portfolio of Human Wellbeing Indicators 

Through a series of reviews and additional analyses, the 23 candidate indicators developed from the 
pilot projects were narrowed to a final portfolio of Puget Sound human wellbeing indicators. Based on 
input from partners, external social scientists, and Partnership advisory boards, the project team 
conducted additional analyses and local outreach before developing a final portfolio of indicators. These 
refinement methods are described below.  
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Stakeholder and Partner Review of Candidate Indicators 

When considering human wellbeing indicators, stakeholder and partner input is equally as important as 
a review of the scientific rigor of the candidate indicators. Because of limited research on the sensitivity 
and thresholds of human wellbeing indicators to environmental conditions, we relied on the subjective 
assessment from diverse partners as a critical balance to selection of appropriate measures. A survey of 
stakeholder and partner perspectives on the indicators provided valuable information on the social 
resonance of the indicators and the likely political and social will underlying efforts to implement actions 
and effect change in an attribute of human wellbeing or related environmental conditions. 

To collect regional stakeholder and partner input on the 23 candidate indicators recommended from the 
local pilot projects, the project team administered a survey to two of the Partnership’s three boards, the 
Leadership Council (LC) and the Ecosystem Coordination Board (ECB). The LC is comprised of seven 
citizen members appointed by the Governor of Washington and serves as the governing body of the 
Partnership. The ECB is an advisory board to the Leadership Council comprised of roughly thirty 
members (and their alternates) representing specific interests around the Sound, including federal, 
state, local and tribal governments, natural resource industries, the business and development 
community, and environmental NGOs. A third advisory board, the Science Panel (SP), was engaged 
throughout the project as technical advisors and was not asked to participate in the survey. The Social 
Science Advisory Committee to the Science Panel (SSAC) was also engaged at various points throughout 
the project and asked to provide social science advice and review. The SSAC was not asked to participate 
in the survey but they did participate in a sensitivity assessment of the candidate indicators, as 
described below. Additional partners including the Puget Sound Ecosystem Monitoring Program 
(PSEMP), the Salmon Recovery Council (SRC), and the Local Integrating Organization (LIO) coordinators 
were briefed on the project multiple times and provided valuable feedback on the process and the 
proposed products. For complete lists of PSP and partner governing and advisory board membership 
and associations, please see www.psp.wa.gov. SSAC members and associations are included in the 
acknowledgements section of this memorandum.  

The LC and the ECB and their alternates were asked to participate in a survey of the recommended 
indicators in fall of 2014. Sixteen members responded to the survey, and thirteen of those completed 
the survey. Respondents were asked to rate each of the 23 indicators using a set of criteria developed by 
the project team. They were then asked to rank the indicators overall, and to suggest any additional 
indicators critical to monitoring the health of human wellbeing in Puget Sound. Appendix 3 includes a list 
of the criteria respondents used to rate individual indicators, an example of the survey format, and the 
topics respondents were asked to consider when ranking all of the indicators. Complete results from the 
survey and comments from the respondents will be available in the Partnership archives. 

Table 2 summarizes some of the survey results that the project team used to rate the candidate 
indicators using the evaluation process described below. When rated individually, four of the 23 
indicators rated three or higher by survey respondents. When rated overall, 16 of the 23, or 69% of the 
indicators were rated High or Very High by at least 50% of the respondents. The relatively high rating of 
most of the indicators by most of the respondents is likely a reflection of the extensive local 
engagement in the pilot projects; the project team presented the LC and ECB with a set of candidate 
indicators that had already been thoroughly vetted by many of their peers, colleagues and neighbors. 
Respondents also suggested expanding the economic indicators to include the broader Puget Sound 
economy (not only natural resource industries) and five additional specific indicators for consideration 
by the project team: vehicle miles driven, safety from environmental risk (e.g. floods), emigration from 
Puget Sound, willingness to collaborate, and engagement in clean water specific activities (e.g. 
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recreation and food collection). The comments, suggested indicators and additional feedback from the 
respondents was considered in the evaluation process as described below. 

Table 2. Individual and Overall Rating of Indicators by Stakeholders and Partners. Highly rated indicators are in bold for 
individual ratings and italicized for overall ratings 

RECOMMENDED INDICATOR 
INDIVIDUAL RATING  
(OUT OF 4.0) 

OVERALL RATING  
(HIGH OR VERY HIGH) 
N=13 

Sense of stewardship 3.50 11 (85%) 
Engagement in stewardship 3.36 10 (77%) 
Positive connections to region 3.25 10 (77%) 
Positive feelings associated with experiences in natural environment 3.15 9 (69%) 
Safe and healthy food index 2.85 9 (69%) 
Development projects 2.80 5 (38%) 
Proportion of economic activity from natural resource-based 
industries 2.77 8 (62%) 
Participation in natural-resource inspired cultural activities 2.75 8 (62%) 
Perception of cultural practices 2.69 8 (62%) 
Trust in community 2.69 8 (62%) 
Percent of drinking water tests results complying with standards 2.69 7 (54%) 
Perception of influence over natural resource decisions 2.69 8 (62%) 
Decision-making participant diversity 2.67 8 (62%) 
Average number of hours per week of outdoor activity 2.62 9 (69%) 
Number of living-wage jobs by resource-based industry categories 2.62 7 (54%) 
Trust in government 2.62 8 (62%) 
Distance from outdoor recreation 2.54 7 (54%) 
Number of moderate air quality days in urban and rural areas per year 2.54 6 (46%) 
Representation in government 2.38 6 (46%) 
Subjective wellbeing 2.31 5 (38%) 
Perception of safety in environment 2.25 6 (46%) 
Unemployment rate in natural resource-based jobs 2.25 6 (46%) 
Community cohesion index 2.17 4 (31%) 

 

External Social Science Review 

In addition to stakeholder and partner input, three social scientists external to the project were asked to 
review the candidate list of indicators and the process used in the pilot areas. The purpose of this review 
was to get feedback on the relevance and appropriateness of the indicators for measuring the health of 
specific human wellbeing domains and attributes (as defined by the new human wellbeing framework), 
the appropriateness of using the candidate indicators at the scale of Puget Sound, and data availability 
and robustness. The external reviewers were asked to rate the indicators using a set of criteria provided 
by the project team. They were also asked to provide feedback on the use of indices versus individual 
indicators, recommended approaches to developing a portfolio of Vital Signs and indicators, and any 
critical missing indicators related to human wellbeing and the Puget Sound natural environment.  See 
Appendix 4 for a complete list of the criteria, a recommended decision tree, and questions asked of the 
reviewers. 

The external social science reviewers were asked to rate the indicators as Good, Provisional or 
Unsuitable based on the indicator’s conceptual validity and relevance to PSP goals, the feasibility of 
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implementation at the Puget Sound scale, the statistical properties of the indicator, and whether or not 
the indicator meets Partnership management and reporting needs. Based on these criteria, ten of the 23 
candidate indicators were rated “Good” by at least two of the reviewers (Table 3). Eight additional 
indicators received either a “Good” or “Provisional” rating by all reviewers. It is worth noting that none 
of the indicators were rated “Good” by all three reviewers, and none of the indicators were rated 
“Unsuitable” by more than one reviewer. The positive “Good” or “Provisional” for a large majority (18 of 
23) of the candidate indicators is not surprising given the prior engagement of regional social scientists 
in the review of the preliminary list of indicators developed by the project team and the extensive 
engagement of topical social indicator experts in the local pilot projects. In addition to rating the 
indicators, one of the external reviewers suggested two additional indicators that were considered in 
the final evaluation by the project team, some measure of children’s engagement with the natural 
environment and some measure of overall satisfaction with Puget Sound. 

Table 3. External Social Science Rating of the Candidate Indicators. Highly rated indicators are in Bold and moderately rated 
indicators are italicized. Indicators are sorted by domain. 

INDICATOR 
REVIEWER RATINGS 

1 2 3 

CULTURAL DOMAIN    

Participation in natural-resource inspired cultural activities good provisional provisional 

Perception of cultural practices good provisional provisional 

SOCIAL DOMAIN    

Trust in community good good provisional 

Community Cohesion Index good provisional good 

PSYCHOLOGICAL DOMAIN    

Perception of safety in environment good provisional good 

Positive connections to region good unsuitable provisional 

Sense of stewardship good provisional provisional 

Positive feelings associated with experiences in natural environment good provisional unsuitable 

Subjective Wellbeing good provisional provisional 

PHYSICAL DOMAIN    

Distance from Outdoor Recreation good provisional unsuitable 

Average number of hours per week of outdoor activity provisional provisional good 

Number of moderate air quality days in urban and rural areas per year good provisional good 
Percent of drinking water tests results comply with appropriate 
standards good unsuitable good 

Safe and Healthy Food Index provisional provisional good 

ECONOMIC DOMAIN    

Proportion of Economic Activity from Natural Resource-based Industries good provisional good 

Number of living-wage jobs by resource-based industry categories good provisional good 
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INDICATOR 
REVIEWER RATINGS 

1 2 3 

Unemployment rate in natural resource-based jobs good provisional good 

GOVERNANCE DOMAIN    

Trust in Government good unsuitable - 

Perception of Influence Over Natural Resource Decisions good provisional good 

Decision-Making Participant Diversity provisional provisional good 

Representation in Government provisional provisional good 

Engagement in Stewardship good provisional good 

Development Projects good provisional - 

 

Sensitivity Assessment 

The Science Panel and Leadership Council both requested additional information on the sensitivity of 
candidate indicators to the Puget Sound environment and the recovery effort. To get a better sense of 
how sensitive each of the candidate indicators might be to environmental change and ecosystem 
management strategies, we conducted a subjective sensitivity analysis with regional social scientists, 
including most members of the SSAC and two members of the SP.  While we have limited data about the 
trends for these specific indicators as a result of changes in the health of Puget Sound, social scientists 
have studied similar metrics in places throughout the Pacific Northwest and the world.  In two separate 
efforts, small groups of these scientists discussed the sensitivity of each of the thirty candidate 
indicators (the 23 recommended from the local pilot projects and seven additional indicators suggested 
by stakeholders, partners and external social science reviewers) to environmental health and ecosystem 
management processes and rated them on a scale of low to high. For about 75% of the indicators, the 
groups were able to reach consensus on the sensitivity of the indicators. For the remaining 25% of the 
indicators, the groups varied in their assessment. The rating and any uncertainty associated with the 
rating was recorded and included in the criteria used to select the final set of indicators (see Appendix 
2). 

Final Evaluation Criteria and Considerations 

The project team evaluated the 30 candidate indicators based on eleven criteria (Appendix 2).  Each 
candidate indicator was categorized as Tier 1 - Include in portfolio, Tier 2 – Recommend for further 
development and future consideration, and Tier 3 - Do not advance. For a summary of the criteria and 
the evaluation results for each indicator, see Appendix 2. 

 

4. A Portfolio of Human Wellbeing Indicators for Puget Sound Recovery 

This section presents a comprehensive portfolio of Puget Sound human wellbeing indicators to support 
tracking and reporting on progress toward the Partnership’s Human Health and Human Quality of Life 
goals. Table 4 provides an overview of all the indicators and associated metrics, organized by 
Partnership goal and proposed Vital Sign. Proposed revisions to existing Vital Signs and indicators are 
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addressed below. A brief discussion of each Vital Sign and its associated indicators and metrics follows in 
the remainder of this section.  

Table 4. Human Wellbeing Portfolio: Proposed Vital Signs, Indicators and Metrics Related to Human Health and Human 
Quality of Life Goals 

GOAL VITAL SIGN INDICATOR STATUS DATA SOURCE 
HUMAN HEALTH 

Outdoor Activity • Swimming beaches: Percent of swimming 
beaches meeting fecal bacteria standards 

• Nature-based recreation: Average number of 
hours per week spent outdoors recreating 

• Nature-based work: Average number of hours 
spent working in natural environment 

Existing 
 
New 
 
 
New 

Ecology 
 
Survey questions 
 
 
Survey questions 

Air Quality • Air quality: Air quality days in Puget Sound 
counties 

New  PSCAA; Counties 

Local Foods • Locally harvestable foods: Availability of locally 
harvestable food species 

• Shellfish bed closures: Number of recreational 
shellfish bed closures per year 

New  
 
New 

Survey questions 
 
DOH 

Drinking Water placeholder New  

HUMAN QUALITY OF LIFE 
Economic Vitality • Natural resource industry output (GDP): GDP 

for natural resource industries in the Puget 
Sound region  

• Percentage of GDP in natural resource 
industries to total GDP: GDP in natural 
resource industries to total GDP in Puget 
Sound region 

• Employment in natural resource industries: 
Number of jobs in natural resource industries 

New 
 
 
New 
 
 
 
New 

IMPLAN, BEA, 
NOEP, PacFIN  
 
IMPLAN, BEA, 
NOEP, PacFIN 
 
 
County Business 
Patterns, NOEP; 
Headwaters 
Economics  

Cultural Wellbeing • Participation in cultural practices: Percent of 
residents who feel they are able to maintain 
cultural practices associated with the natural 
environment 

New 

 

Survey questions 

 

Good Governance Good Governance Index 
o Opportunity to influence decisions: Percent 

of residents who feel they have the 
opportunity to influence natural resource 
decisions if they want to 

o Freedom to make decisions: Percent of 
residents who feel they have the rights and 
freedom to make decisions about how 
resources are managed 

o Trust in government: Percent of residents 
who trust local and regional government to 
make the right decisions related to 
protecting and recovering Puget Sound 

New 
 
 
 
 
 
 
 
 
 
 
 
 
 

Survey questions 
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GOAL VITAL SIGN INDICATOR STATUS DATA SOURCE 
o Representation in community and 

government leaders: Percent of residents 
who feel represented by community and 
government leaders 

Sense of Place • Sense of Place Index 
o Positive connections: Percent of residents 

who express a positive connection to the 
region 

o Sense of stewardship: Percent of residents 
who feel a strong sense of stewardship for 
Puget Sound 

o Pride of place: Percent of residents who 
feel a sense of pride about being from 
Puget Sound 

• Psychological Wellbeing Index 
o Inspiration: Average number of residents 

who experience inspiration from being in 
nature 

o Stress reduction: Average number of 
residents who experience reduced stress 
from being in nature 

• Overall life satisfaction 

New  
 
 
 
 
 
 
 
 
 
 
New  
 
 
 
 
 
New  

Survey questions 
 
 
 
 
 
 
 
 
 
 
Survey questions 
 
 
 
 
 
BRFSS 

Sound Behavior • Engagement in stewardship activities: Percent 
of residents engaging in environmental 
stewardship 

• Sound Behavior Index 

New 
 
 
Existing 

Survey question 
 
 
PSP Survey 

 

Treatment of Existing Vital Signs and Indicators 

As introduced previously (see Table 1), in addition to new Vital Signs and indicators, the proposed 
portfolio includes revisions to the existing Human Health and Quality of Life Vital Signs and indicators. 
These revisions are responsive to the recommendations from the previous human wellbeing indicator 
development efforts described in the Introduction and Background sections, and they are supported 
through this project’s engagement with local partners, regional stakeholders and partners, and regional 
and external social science reviewers.  

The proposed changes are summarized below and in Appendix 5. Figure 1 shows a revised Puget Sound 
Vital Sign wheel based on the new portfolio. Appendix 5 describes the proposed changes in more detail. 
In summary, the portfolio includes the following changes to existing Vital Signs. 

• Four existing Vital Signs are revised or expanded:  

o Swimming Beaches is retained as-is under the expanded Outdoor Activity Vital Sign. The 
importance of this indicator was confirmed through the recent work with local partners 
and social scientists. 

o Recreational Fishing Permits is replaced with a new indicator under the expanded 
Outdoor Activity Vital Sign. In 2012, the Indicator Action Team recommended exploring 
other potential indicators for outdoor recreation when this was originally adopted as a 
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Dashboard Indicator. The current project identified and proposed another indicator to 
better address nature-based recreation in Puget Sound. 

o Commercial Fisheries Harvest is replaced with a new indicator under Economic Vitality, 
The IAT recommended exploration of other indicators to better address the economic 
health of Puget Sound. This project identified and proposes three alternate indicators 
for assessing economic health. 

o Sound Behavior Index is retained and included with another new indicator in a broader 
Sound Behavior Vital Sign 

• One existing Vital Sign, Quality of Life Index placeholder, is removed and replaced with topical 
Vital Signs and indicators. Regional and external science review of the proposed index did not 
support development of an index to cover all quality of life topic areas. Science reviewers 
recommended individual indicators or sub-indices addressing specific quality of life topic areas. 
The proposed portfolio reflects those recommendations. 

• Two existing Vital Signs, Harvestable Shellfish Acres and On-site Sewage, are moved to another 
Partnership goal, Water Quality. A social science review of these indicators determined that 
these are not indicators of human wellbeing but rather general water quality and the 
effectiveness of management actions. The portfolio therefore does not include them as human 
wellbeing indicators. 

 
Figure 1. Proposed Revisions to Puget Sound Vital Sign Wheel 

Summary of Data Sources for Proposed Human Wellbeing Indicators 

Two of the proposed indicators, Swimming Beaches and Sound Behavior Index, are already Puget Sound 
Vital Signs and would not require any additional data collection. Most of the proposed indicators would 
rely on data collected using a set of new survey questions included in a single biennial survey 
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administered by the Partnership (see more below). Six of the remaining indicators would use data 
already being collected by our local, State or federal partners and one would require working with our 
partners to develop an appropriate indicator. The following section describes any additional work that 
would be needed to adapt existing datasets for use as Puget Sound Vital Signs. Finally, since we are 
proposing replacing two existing Vital Sign indicators, Recreational Fishing Permits and Commercial 
Fisheries Harvest, with improved indicators of recreational activities and economic health, data for these 
two indicators would no longer be used for reporting on Puget Sound recovery efforts. In summary, 

• Indicator data already being collected for existing Vital Signs: 2 

• Indicators covered with proposed new human wellbeing survey: 13 

• Indicators that will use data collected by partners: 6 

• Indicators that will require future development: 1 

• Existing Vital Sign indicators that would no longer need to be monitored: 2 

Additional consideration of the implications for monitoring and resource needs is included in the 
following description of each indicator and in the Discussion section. 

New Human Wellbeing Survey 

Because the only true status of human wellbeing and quality of life can be defined by individuals 
themselves, it is critical that indicators of human wellbeing include subjective measures.  The human 
wellbeing survey will respond to this need and balance the pre-defined objective indicators such as air 
quality and drinking water quality.  The key to robust and reliable measures of subjective wellbeing is in 
the survey sampling.  The human wellbeing survey must be sampled across a large population of the 
Puget Sound (i.e., thousands of responses) and must be stratified across demographics of interest, such 
as urban and rural households, tribal and nontribal households, and across each county.  This broad 
distribution and large sample size cancel out potential variations in personal response styles, providing 
the best data on regional human wellbeing trends. 

Several of the proposed new indicators have already been tested with an online survey for the Hood 
Canal region (501 responses) as well as the Puget Sound region (4,839 responses) (Scott, Scott and 
Biedenweg 2014).  These include indicators associated with nature-based recreation, local foods, 
stewardship activities, cultural practices, trust in government, sense of place and positive emotions.  We 
found that the questions generally result in variation that is reasonable and that all are highly correlated 
to overall life satisfaction.   

Long-term, the human wellbeing survey questions could potentially be incorporated into the 
Partnership’s existing biennial public opinion survey. This survey has, since 2006, informed the 
Partnership regarding public opinion, awareness, and behavior. It contains a panel of standard questions 
that are tracked over time. It also contains a set of questions that change from year to year depending 
on the timely needs of the Partnership and partner organizations. In the past, it has included questions 
related to sense of place, place dependency, public knowledge, and values. It has also provided 
evaluation data for the Partnership and partner organizations. This portion of the survey could likely be 
re-tooled to address the new data needs of the human wellbeing indicators. 

Demographic Variability and Overall Life Satisfaction 

Because a key concept in human wellbeing, and a significant interest of the Partnership, is to enhance 
equitable distribution of risks and benefits associated with ecosystem recovery, the project team 
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strongly suggests that data for all proposed indicators be disaggregated by demographic variables.  The 
most important differences the team found in this process were based on urban and rural populations, 
tribal and non-tribal populations, and across the counties.  At a minimum, data for each indicator should 
be presented for these different demographics. Other demographics might include socioeconomic 
group, age, and time of residence in the Puget Sound.  This recommendation means that, unlike other 
Vital Sign indicators, the human wellbeing indicators should not have one overall “mean” reported for 
the entire Puget Sound unless it is found that there are no significant differences across demographics. 

In a similar vein, because we have limited long-term data on the sensitivity of the proposed measures of 
human wellbeing to changes in ecosystem health, we recommend comparing the trends in these 
indicators over time to the trends in an overall life satisfaction measure.  Life Satisfaction is a well-
studied, globally robust metric for subjective wellbeing and is collected regularly by the U.S. Center for 
Disease Control’s Behavioral Risk Factor Surveillance System (BRFSS).  These data are available through 
state and county health departments.  By comparing the trends in PSP wellbeing indicators related to 
the natural environment to trends in an overall measure of life satisfaction, we can assess the extent to 
which the identified measures of human wellbeing related to the environment are actually affecting 
overall human health, or whether there are substitutes that contribute to human wellbeing that make 
engaging with the natural environment a minor contribution to overall human health. 

Coverage of Human Wellbeing Domains 

To facilitate the development of human wellbeing indicators, we identified six common domains of 
human wellbeing that can be affected by the natural environment: Psychological, Physical, Economic, 
Governance, Social and Cultural.  These domains are not mutually exclusive, nor are they the only way 
to categorize human wellbeing; however, they were helpful for identifying a broad suite of metrics 
relating the status of the Puget Sound environment to the health of its residents.  The final suite of 
recommended indicators represents each of these domains either primarily or secondarily as 
demonstrated in Table 5.    

Table 5. Summary of coverage of human wellbeing domains and attributes 

PRIMARY HUMAN 
WELLBEING DOMAIN INDICATOR 

SECONDARY HUMAN WELLBEING 
DOMAINS 

Physical • Swimming beaches 
• Nature-based Recreation 
• Nature-based Work 
• Air quality 
• Locally harvestable foods 

 
• Shellfish bed closures 

 
• Drinking water quality 

• - 
• Psychological 
• Economic, Psychological 
• - 
• Cultural, Governance, 

Physical, Psychological  
• Cultural, Economic, 

Governance  
• Governance 

Psychological • Psychological wellbeing index 
• Sense of place index 
• Sense of stewardship 
• Overall life satisfaction 

• - 
• Cultural, Governance 
• - 
• All domains 

Economic • Natural resource industry output (GDP) 
• Percentage of GDP in natural resource 

industries to total GDP 

• Cultural, Psychological 
• Cultural, Psychological 
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PRIMARY HUMAN 
WELLBEING DOMAIN INDICATOR 

SECONDARY HUMAN WELLBEING 
DOMAINS 

• Employment in natural resource industries • Cultural, Psychological 
Governance • Opportunity to influence decisions 

• Freedom to make decisions  
• Trust in government 
• Representation by local and community 

leaders 

• Psychological 
• Cultural, Psychological 
• Psychological, Social 
• Psychological 

Cultural • Participation in cultural practices • Physical, Governance 
Social • Engagement in stewardship • Governance 
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Goal: Human Health 
A healthy human population supported by a healthy Puget Sound that is 

not threatened by changes in the ecosystem3 

As defined in the first Puget Sound Action Agenda (PSP 2008), a healthy Puget Sound means that human 
health “is supported by clean air and water, and marine waters and freshwaters that are safe to come in 
contact with. In a healthy ecosystem the fish and shellfish are plentiful and safe to eat, air is healthy to 
breathe, freshwater is clean for drinking, and water and beaches are clean for swimming and fishing.” 
This characterization of human health is consistent with the Physical Health domain as defined by 
Biedenweg et al (in review) and used to develop this portfolio of indicators: People’s physical health 
related to environmental health includes attributes usually measured within western medicine and 
public health sectors, such as diet, exercise and exposure to toxins. Psychological health, a domain of 
human wellbeing very closely tied to physical health, is treated separately and addressed in the next 
section under the Quality of Life goal. 

The Partnership’s Human Health goal is currently addressed with three existing Vital Signs: Swimming 
Beaches, On-site Sewage, and Harvestable Shellfish Beds. Swimming Beaches and its associated 
indicator, “Percent of swimming beaches meeting fecal bacteria standards”, are good measures of 
human health as defined above and are retained in the new portfolio. However, the indicators 
associated with On-site Sewage and Harvestable Shellfish Beds would more appropriately be used as 
indicators of general water quality and the effectiveness of management actions on improving water 
quality. We recommend moving the latter two Vital Signs to the Partnership’s Water Quality goal. An 
additional existing Vital Sign, Recreational Fishing Permits, is currently associated with the Quality of Life 
goal, even though nature-based recreation also falls within the scope of Human Health as defined 
above. In the proposed portfolio, we recommend moving recreation to Human Health because of its 
associations with physical activity, and we recommend replacing it with a better indicator of nature-
based recreation (discussed below).  

The proposed portfolio of Vital Signs and indicators for Human Health (Table 6) revises and builds on the 
existing Vital Signs to include indicators that are better measures of the condition of human wellbeing 
related to air and drinking water quality, the availability and quality of locally harvestable foods, and 
people’s physical engagement with the natural environment of Puget Sound for recreational and other 
purposes. 

  

3 Washington State RCW 90.71.300, Section 107. 
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Table 6. Summary of proposed Vital Signs and associated indicators for Human Health 

VITAL SIGN INDICATOR 
STATUS                      
(NEW DATA SOURCE)  

Outdoor Activity • Swimming Beaches: Percent of swimming beaches meeting 
fecal bacteria standards 

• Nature-based Recreation: Average number of hours per week 
spent outdoors recreating 

• Nature-based Work: Average number of hours spent working 
in natural environment 

Existing 
 
New (survey)* 
 
New (survey)* 

Air Quality • Air quality: Air quality days by Puget Sound county New (ECY; PSCAA) 

Local Foods • Locally harvestable foods: Availability of locally harvestable 
food species 

• Shellfish bed closures: Number of recreational shellfish bed 
closures per year 

New (survey)* 
 
New (DOH) 

Drinking Water placeholder  

* Proposed new human wellbeing survey questions to be incorporated in existing Puget Sound Partnership biennial 
opinion survey 

 

VITAL SIGN: OUTDOOR ACTIVITY 

There are inherent physical, psychological and social health benefits to spending time outdoors in 
nature. In the Puget Sound region, there are myriad ways to enjoy the natural environment either 
passively or actively, for recreational or occupational purposes. Some of these activities include wildlife-
watching, nature-walking, fishing and clamming, hiking, bicycling, canoeing or kayaking, camping or even 
sketching and photographing the natural environment. Many Puget Sound occupations also depend on 
outdoor activities, such as logging, fishing and aquaculture, agriculture, trail maintenance and nature-
based tourism. Whether for recreational or occupational purposes, participation in nature-based 
outdoor activities is beneficial in multiple ways; physical movement, breathing fresher air, absorbing 
vitamin D, and clearing one’s thoughts all contribute to improved human wellbeing.  Nature-based 
outdoor activities often include spending time with others as well and research has shown that positive 
social interactions are one of the greatest contributors to human wellbeing. The Outdoor Activity Vital 
Sign tracks Puget Sound residents’ participation in nature-based recreation or work activities and the 
accessibility of nature-based recreational opportunities. The health of Outdoor Activities will be 
monitored using three independent indicators: 

Indicator 1: Swimming beaches  
Indicator 2: Nature-based recreation in Puget Sound region 
Indicator 3: Nature-based work in Puget Sound region 

Indicator 1: Swimming Beaches 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Outdoor activity 
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Description: This indicator is already a Puget Sound Vital Sign. It uses “Percent of swimming beaches 
meeting fecal bacteria standards” (collected by the Department of Ecology) to tell us about access 
to nature-based recreation based on the quality of the resource, i.e. water quality at swimming 
beaches. It is also a human health and safety issue. This portfolio does not propose any changes to 
this indicator aside from incorporating it in the expanded Outdoor Activity Vital Sign.  

Indicator 2: Nature-based Recreation in Puget Sound Region 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Outdoor activity 

Description: This indicator would use a survey question such as “This past winter, what was the 
average number of hours per week you spent outdoors recreating in the Puget Sound natural 
environment?” to tell us about participation in and access to a wide variety of nature-based 
recreational opportunities in Puget Sound through measure of user days. The question would limit 
the types of activities to nature-based recreation that falls within the scope of the Puget Sound 
recovery effort, such as wildlife-watching, nature-walking, fishing and clamming, hiking, bicycling, 
swimming in the sound, lakes or streams, canoeing or kayaking, boating and sailing, skiing, camping 
or even sketching and photographing the natural environment. If resources allow, the indicator will 
collect data by specific activity (i.e. user days) and will address summer and winter activities to 
understand seasonal variation. Because there are no existing data sets that can be used to look at 
participation in a variety of nature-based recreational activities in the Puget Sound region, self-
reporting (i.e. survey-based data collection) on participation is currently the best approach to 
getting at the quality, access to and use of recreational opportunities. Data will take into 
consideration the 12 months prior to the survey, but will focus on average hours per week. 

This indicator is intended to replace and improve on the existing Recreational Fishing Permits Vital 
Sign by focusing more specifically on Puget Sound residents only and by capturing a broader 
spectrum of recreational activities that depend on a healthy, accessible natural ecosystem. 

Data for indicator: Data for this indicator will be collected using a set of questions in the proposed 
biennial Human Wellbeing Survey.  A pilot test of this indicator for Hood Canal and the Puget Sound 
was conducted in 2014 with an online survey.  In the pilot, the survey questions looked at winter 
and summer variation, but did not address specific recreational activities. For the proposed regional 
survey, it would be desirable to collect data on specific activities and winter-summer variation, if 
resources allow. These questions would likely be revised and improved based on results from the 
first iteration of the survey. 

Indicator 3: Nature-based Work in Puget Sound Region 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Outdoor activity 

Description: This indicator would use a survey question “In the past 12 months, what was the 
average number of hours per week spent outdoors working in the natural environment of Puget 
Sound?” to tell us about participation in and access to nature-based work based on the quality of 
the environmental resource. The question would focus on nature-based work (i.e., logging, fishing, 
agriculture, interpretative work), but will not collect data specifically by activity. As described above, 
this is also a human health issue; nature-based activities for occupational purposes have many of 
the same benefits as recreational activities and can be influenced by the quality and availability of 
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the natural resource.  Data will take into consideration the 12 months prior to the survey, but will 
focus on average hours per week, or annual user days. 

Data for indicator: Data for this indicator will be collected using the proposed biennial Human 
Wellbeing Survey. This question has not yet been piloted in a test survey so it is likely that the 
question would be revised and improved through the first iteration of the survey. 

 

VITAL SIGN: AIR QUALITY 

A foundation of human wellbeing is breathing fresh air.  In the Puget Sound, sources of air quality 
degradation include diesel exhaust, industrial emissions, and burning wood and debris.  Air quality 
status varies by physical location and across an urban rural gradient due to weather patterns, 
topography and pollution sources.  Degraded air disproportionately affects young children and elderly as 
well as those who have respiratory diseases and asthma. Further, vulnerable communities are often 
disproportionately exposed to degraded air quality.  An estimated 1100 people die annually in the Puget 
Sound due to outdoor air pollution. As proposed, the Air Quality Vital Sign assesses the annual status of 
air quality across Puget Sound counties. Although data do not currently exist to support tracking of air 
quality across an urban to rural gradient, the project team recommends future development of more 
geographically specific indicators of air quality. The health of the Air Quality Vital Sign will be monitored 
using a single indicator. 

Indicator 1: Air quality in Puget Sound counties 

Indicator 1: Air Quality in Puget Sound Counties 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Air Quality 

Description: This indicator will use county-level air quality data to look at the number and variability 
in low to moderate air quality days across Puget Sound. The air quality index used by the Puget 
Sound Clean Air Agency takes into consideration particulate matter, greenhouse gas emissions, and 
other pollutants. Similar data would be compiled from each county. 

Data for indicator: The Puget Sound Clean Air Agency‘s (PSCAA) air quality index would be used for 
central Puget Sound counties and county health department data would be used for remaining 
counties. Data in the PSCAA index are based on regionally-adopted standards and are collected daily 
for King, Pierce, Kitsap and Snohomish counties. Comparable data will be compiled annually from 
remaining Puget Sound counties. Data will be compiled for the indicator annually. 

Recommendations for Improving Air Quality Indicators 
Due to data limitations, we are not currently able to develop an indicator sensitive to air quality 
variability across an urban to rural gradient. This gradient is important because the sources of pollution 
(e.g. industrial emissions vs. burning of wood for home heating), and therefore the management of 
pollution sources, varies considerably across this gradient. The project team recommends working with 
partners to develop an indicator to collect more geographically specific air quality data to track air 
quality across an urban to rural gradient.  
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VITAL SIGN: LOCAL FOODS 

Eating local foods provides a suite of human wellbeing benefits.  High quality local foods often contain 
fewer or no chemical fertilizers and pesticides and tend to be higher in nutrition, thus contributing to 
physical health. The act of collecting, preparing and sharing such foods maintains cultural knowledge 
and practices and often builds social relationships. Additionally, the greater access to local foods may 
decrease emissions and prevent economic loss associated with importing foods from outside the region.  
The Puget Sound region provides an abundance of locally harvestable foods, including finfish and 
shellfish, animals and birds, and plant-based greens, roots, nuts and fruits. The Local Foods Vital Sign is 
intended to track the quality and availability of Puget Sound food resources for traditional, sustenance, 
and recreational uses. The health of the Local Foods Vital Sign will be monitored using one subjective 
and one objective indicator: 

Indicator 1: Locally harvestable foods  
Indicator 2. Shellfish bed closures  

Indicator 1: Locally Harvestable Foods 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Healthy Foods 

Description: This indicator would use a survey question “How often are you able to harvest local wild 
foods as much as you would like to?”  to tell us about Puget Sound residents’ perceived ability to 
access locally harvestable foods. The question would be specific about which foods are included 
(e.g. finfish, shellfish, large animals, plants, etc.) but would not provide data for each food resource 
separately. For those who are interested in harvesting local foods but are not able to as much as 
they’d like, an additional question would focus on the primary reasons they are unable to access the 
desired amount (e.g. limited availability, accessibility, low quality resource, etc). This is a subjective 
indicator of human wellbeing that relies on individual preferences and experiences with accessing 
locally harvestable foods.   

Data for indicator: Data for this indicator would be collected in the proposed biennial Human 
Wellbeing Survey. A pilot test of this indicator for Hood Canal and the Puget Sound was conducted 
in 2014 with an online survey. The question would be refined and improved through the first 
iterations of the survey. 

Indicator 2: Shellfish Bed Closures 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Healthy Foods 

Description: “Number of recreational shellfish bed closures per year” will provide an objective 
measure of Puget Sound residents’ ability to access local foods for harvesting, i.e. recreational 
shellfish beds, based on the health of the natural resource. The ability to access these beds provides 
opportunities for physical activity in the natural environment, to engage in a culturally important 
outdoor activity and to eat locally harvested foods.  This indicator differs from the existing 
Harvestable Shellfish Beds Vital Sign focused on commercial shellfish beds in that it provides a 
measure of recreational access to one of the Puget Sound’s most valued natural foods, marine 
shellfish. 
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Data for indicator: This indicator would use data already collected by the Washington Department 
of Health. Shellfish bed closures are based on state-adopted standards for water quality and are 
collected throughout the year.  Data for the Puget Sound region will be compiled and reported on 
annually at the scale of Puget Sound. 

 

VITAL SIGN: DRINKING WATER 

Access to safe drinking water is a critical determinant of human wellbeing.  In urban areas, cities provide 
treated drinking water to Puget Sound residents.  In more rural areas, small public water systems 
(Groups A and B) and wells are harder to track, but can be threatened by ground and surface water 
infiltration; the use of pesticides, herbicides and fertilizers; and issues with water storage and 
distribution systems. The health of the Drinking Water Vital Sign would be monitored using a single 
indicator to be developed at a later date. 

Indicator 1: placeholder for future drinking water indicator in non-public water systems 

Indicator 1: Drinking Water Quality 
Human Wellbeing Domain: Physical Health 
Human Wellbeing Attribute: Water Quality 

Description: We propose this indicator as a placeholder metric for drinking water in public and non-
public water systems.  This indicator tells us whether drinking water sources have been 
contaminated with pollutants from human activities and natural sources and is a critical measure of 
human health. While the stakeholder workshops resulted in a recommended indicator, “Percent of 
drinking water test results complying with federal standards”, we recognize that all public systems 
must comply with federal standards in order for water to be distributed.  As such, we doubt there 
will be much variation in this metric over time.  Non-public systems, such as private wells, are not 
strictly regulated, however.  This also means that there are no water quality data for them.  

Data for indicator: In 2004, the USGS conducted a study of wells across the United States and found 
no contaminated wells in the Puget Sound region.  Regular data for Group B (smaller public water 
systems serving fewer than 15 connections and fewer than 25 people per day) and well systems may 
be available in some Puget Sound cities, but we are unsure of the extent. Regular monitoring of 
Group B systems is not required. We see two potential options for this indicator.  First, we could 
track the number of drinking water alerts posted by WA Department of Health by county and based 
on the pollution cause (such as nitrates).  Some alerts are based on system malfunction or old 
piping, which is not in the direct interest of the Partnership; these causes for alerts can be filtered 
out.  Second, we could seek funding to collect data from a random sample of Group B and non-
public water systems and report on trends of contaminants found in private water systems. 
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Goal: Human Quality of Life 
A quality of human life that is sustained by a functioning Puget Sound ecosystem.4 

As defined in the first Puget Sound Action Agenda (PSP 2008), a healthy Puget Sound means that 
“People are able to use and enjoy the lands and waters of the Puget Sound. A healthy ecosystem 
provides aesthetic values, opportunities for recreation, and access for the enjoyment of Puget Sound. 
Tribal cultures depend on the ability to exercise treaty rights to fish, gather plants, and hunt for 
subsistence, cultural, spiritual, ceremonial, and medicinal needs. The economic health of tribal 
communities depends on their ability to earn a livelihood from the harvest of fish and shellfish. Human 
well-being is also tied to economic prosperity. A healthy ecosystem supports thriving natural resource 
and marine industrial uses such as agriculture, aquaculture, fisheries, forestry, and tourism.” Five 
domains of human wellbeing (Biedenweg, in review) are aligned with the Quality of Life goal: Cultural, 
Economic, Governance, Psychological and Social wellbeing. 

Three existing Vital Signs and one placeholder are currently used to address Quality of Life: The Sound 
Behavior Index, Recreational Fishing Permits, Commercial Fisheries Harvest, and a Quality of Life Index 
placeholder. A scientific review of the proposed overarching Quality of Life Index determined that an 
index at this scale would not be appropriate. In its place, topical sub-indices are proposed for multiple 
domains of human wellbeing. 

Using the new human wellbeing framework, two of the existing Vital Sign indicators were determined to 
be good indicators of human wellbeing; Recreational Fishing Permits is a good indicator of physical 
wellbeing and Commercial Fisheries Harvest is a good indicator of economic wellbeing. However, 
through the pilot projects with local partners and engagement with regional stakeholders and social 
scientists, better indicators of recreational activities and economic health were identified. As discussed 
in the previous section on Human Health, a new indicator covering a broader spectrum of nature-based 
activities is proposed to replace Recreational Fishing Permits.  In this section on Quality of Life, we 
include commercial fisheries within an expanded set of economic indicators addressing multiple natural 
resource industry sectors. 

The existing Sound Behavior Index is not an indicator of human wellbeing but is a useful measure of the 
effectiveness of management actions on individual household behaviors. It is included within the new 
portfolio (Table 7) under an expanded Sound Behavior Vital Sign that also includes engagement in 
stewardship activities.  

Table 7. Summary of Proposed Vital Signs and Associated Indicators for Human Quality of Life 

VITAL SIGN INDICATOR 
STATUS 
(NEW DATA SOURCE)  

Economic Vitality • Natural resource industry output (GDP): GDP for natural 
resource industries in the Puget Sound per year *  

• Percentage of GDP in natural resource industries to total 
GDP: GDP in natural resource industries to total GDP in 
Puget Sound region* 

• Employment in natural resource industries: Number of jobs 
in natural resource-based industries 

IMPLAN, BEA, 
NOEP; PacFIN  

IMPLAN, BEA, 
NOEP; PacFIN 

County Business 
Patterns, NOEP; 

4 Washington State RCW 90.71.300, Section 107. 
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VITAL SIGN INDICATOR 
STATUS 
(NEW DATA SOURCE)  
Headwaters 
Economics 

Cultural Wellbeing • Participation in cultural practices: Percent of residents who 
feel they are able to maintain cultural practices associated 
with the environment 

New (survey)** 

 

Good Governance Good Governance Index 
o Opportunity to influence decision making: Percent of 

residents who feel they have the opportunity to influence 
environmental decisions if they want to 

o Freedom to make decisions: Percent of residents who 
feel they have the rights and freedom to make decisions 
about how the natural environment is managed 

o Trust in local and regional government: Percent of 
residents who trust local and regional government to 
make the right decisions related to protecting and 
recovering Puget Sound 

o Representation by local and community leaders: Percent 
of residents who feel represented by community and 
government leaders 

New (survey)** 
 
 
 
 
 

Sense of Place • Sense of Place Index: 
o Positive connections: Percent of residents who express a 

positive connection to the region  
o Sense of stewardship: Percent of residents who express a 

sense of stewardship for Puget Sound  
o Pride of place: Percent of residents who express a sense 

of pride about being from Puget Sound 
• Psychological Wellbeing Index: 

o Inspiration: Average frequency of experiencing inspiration 
from being in nature 

o Stress-reduction: Average frequency of experiencing 
reduced stress from being in nature 

• Overall life satisfaction*** 

New (survey)** 
 
 
 
 
 
 
New (survey)** 
 
 
 
 
New (BRFSS) 

Sound Behavior • Engagement in stewardship: Percent of residents engaging 
in environmental stewardship 

• Sound Behavior Index**** 

New (survey)** 
 
Existing 

* Industries to include agriculture, commercial fisheries, commercial shellfish, timber, non-timber products, 
mining, tourism 

** Proposed new human wellbeing survey questions to be incorporated in existing Puget Sound Partnership 
biennial opinion survey. 

*** Although this indicator is included under the Sense of Place Vital Sign, it is used as a baseline for many of the 
other proposed human wellbeing indicators. 

**** This index is not an indicator of human wellbeing but is an important indicator of human behavior and 
management effectiveness 
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VITAL SIGN: ECONOMIC VITALITY 

This Vital Sign is designed to give Partnership leadership and the public some indication of how well 
natural resource-based industries are doing economically over time.  As indicated in the Legislative 
Statute, the Partnership intended to manage for functioning ecosystems that support not only natural 
systems but social and cultural wellbeing and economic vitality as well.  While economic vitality of the 
region may not be particularly sensitive to PSP recovery efforts, it is important that PSP leadership is 
aware of annual perturbations in industries that may be affected by recovery strategies.  These natural 
resource-based industries include fisheries (salmon, shrimp, crab, shellfish), shellfish aquaculture, 
timber, non-timber products, agriculture, mining, and tourism. They have a long standing history in this 
region and their existence is important to residents of the area as they provide not only jobs and income 
but are a traditional tax base and contribute to human wellbeing through cultural heritage and sense of 
place. The health of the Economic Vitality Vital Sign will be assessed using the following set of 
indicators. 

Indicator 1: Natural resource industry output (gross domestic product, GDP)  
Indicator 2. Percent of GDP in natural resource-based industries to total GDP   
Indicator 3. Employment in in natural resource industries 

Indicator 1: Natural Resource Based Industry Gross Domestic Product 
Human Wellbeing Domain: Economic 
Human Wellbeing Attribute: Natural resource-based industry 

Description: This indicator will use “Gross Domestic Product (GDP) for natural resource-based 
industries in the Puget Sound region by county by year” to give us a sense of the viability of the 
various natural resource-based industries in the Puget Sound region.  These industries have a long 
standing history in this region and their existence is important to residents of the area as they 
provide jobs, income and a traditional tax base as well as contribute to human wellbeing through 
heritage and sense of place. This indicator will tell us how the economic output of these natural 
resource-based industries is faring over time.  A precipitous decline in output for these industries 
may indicate displacement of opportunities for employment in these sectors, a removal of wage 
earners from the natural environment and thus lack of connection to it, and/or negative impacts to 
those who view these industries as determining a sense of place.  

Data for indicator: Data for this indicator are not available at the level of detail of each of the 
sectors outlined above.  Rather, existing databases aggregate the natural resource based industries 
into categories such as living resources, marine based industries, natural resources industries and 
mining, and agriculture, forestry, fishing and hunting. This data is reported by county and by 
combined sectors in IMPLAN based on NCAIS codes and descriptions yearly.  The Bureau of 
Economic Analysis (BEA) provides yearly data by industry but for the state or metropolitan areas 
only.  The Center for Blue Economy National Ocean Economic Program (NOEP) contains a category 
of “natural resources and mining” (which does not include timber and agriculture) by county. Under 
the Ocean Economy Data for “industries dependent on the ocean” which  includes under “Living 
Resources”, fish hatcheries and aquaculture, fish, tourism and recreation, seafood markets, and 
seafood processing.  All NOEP data is based on the IMPLAN (North American Industry Classification 
System) NAICS classification system. Data include number of establishments, employment wages 
and GDP by county.  However, because of confidentiality rules, many of these cells are empty.   
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This indicator reports on the total output or gross domestic product of various natural resource-
based industries in Puget Sound by county by year.  

Indicator 2: Percent of GDP in natural resource-based industries to total GDP 
Human Wellbeing Domain: Economic (Cultural, Psychological) 
Human Wellbeing Attribute: Natural resource-based industry; Overall economy 

Description: This indicator will use “Percentage of gross domestic product (GDP) in natural resource 
industries to total gross domestic product in the Puget Sound region by county by year” to give us a 
sense of the viability of the various natural resource-based industries in the Puget Sound region. This 
indicator will tell us how these natural resource-based industries are faring relative to other forms of 
economic output such as technology, aerospace, financial and other industries in the Puget Sound 
region.  A precipitous decline in these natural-resource based industries relative to others may 
indicate displacement of opportunities for employment in these sectors and a removal of wage 
earners from the natural environment. Together, this indicator and the previous one give us a sense 
of regional economic trends and the degree to which natural industries are contributing to a 
resilient, vibrant Puget Sound economy.   

Data for indicator: Data for this indicator are not available at the level of detail of each of the 
sectors outlined above.  Rather, existing databases aggregate the natural resource based industries 
into categories such as living resources, marine based industries, natural resources industries and 
mining, and agriculture, forestry, fishing and hunting. This data is reported by county and by 
combined sectors in IMPLAN.  The Bureau of Economic Analysis by industry but for the state or 
metropolitan area.  The Center for Blue Economy National Ocean Economic Program (NOEP) 
contains a category of natural resources and mining (which does not include timber and agriculture) 
by county. Under the Ocean Economy Data for industries dependent on the ocean which  includes 
under Living Resources, fish hatcheries and aquaculture, fish, tourism and recreation, seafood 
markets, and seafood processing.  All NOEP data is based on the IMPLAN NAICS classification 
system. In this set of data number of establishments, employment wages, GDP are all included by 
county.  However, because of confidentiality rules, many of these cells are empty.   

Indicator 3: Employment in Natural Resource Industries 
Human Wellbeing Domain: Economic (Cultural, Psychological) 
Human Wellbeing Attribute: Natural resource-based jobs 

Description: This indicator will use the “Number of jobs in natural resource-based industries in Puget 
Sound counties” to tell us how many jobs are being supported by natural resource-based industries 
in Puget Sound.  It will provide information on the number of jobs in individual and combined 
natural resources-based industries in Puget Sound by county by year. Residents of the Puget 
Sound region have a strong connection to these industries as a means of livelihood.  In many cases 
these industries have provided employment to many generations of a family and define a way of 
life. In addition, employment in these sectors brings individuals in direct contact with the 
environment which often leads to behaviors such as environmental stewardship.  This indicator can 
be used to track changes in the sustainability of employment opportunities in these industries and 
thus a dimension of human wellbeing. 

Data for indicator: The data sources mentioned above also provide information on employment and 
income in natural resource-based industries. In addition to these, Headwater Economics (a private 
consulting firm) provides a data base of published statistics (EPS-HDT Socioeconomic Profiles) from 
federal data sources including Bureau of Economic Analysis, Bureau of Census, U.S. Department of 
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Commerce, Bureau of Labor Statistics, and U.S. Department of Labor.  This database provides data 
on employment for the following sectors: agriculture, forestry, fishing, and hunting.  This data is 
easily queered and update on a regular annual basis.  In addition, the U.S. Census County Business 
Patterns provides employment and total number of establishments by county by and (NAICS) 
description “Agriculture, Forestry, Fishing and Hunting”.  

Recommendations for Improving Economic Vitality Indicators 
Data for the indicators recommended can be derived from existing federal sources as indicated above.  
As a result we can begin to report on these immediately.  However, the sources of data that currently 
exist do not get to the level of detail that was originally recommended by indicator development 
participants with the exception of data on fisheries and agriculture.  A recommendation has already 
gone into the state to review the collection of production and revenue data for the aquaculture 
industry.  We would like to further recommend that the state consider implementing an on-going data 
collection effort for the various natural resource industries (especially those reliant on the marine 
environment) by sector, bi-annually, and by county.  This level of data will allow not only PSP but other 
agencies, non-profits, and academic and professional researchers to provide better information to 
decision makers facing significant tradeoff issues in the future.  

 

VITAL SIGN: CULTURAL WELLBEING 

The Puget Sound region is home to human populations from diverse cultures, some with long-held 
connections to place and others who have more recently arrived.  Cultural practices and knowledge 
systems have always been shaped by the ecosystems in which a culture is based. Cultural traditions are 
critical to human wellbeing because they provide humans a sense of belonging, create the foundation 
for moral development, and define rules for social interaction.  There is no question that many of the 
cultural traditions held by Puget Sound residents are dependent on the health of Puget Sound 
ecosystems.  The Cultural Wellbeing Vital Sign addresses the extent to which people feel able to 
maintain their cultural traditions and will be monitored using a single indicator. 

 Indicator: Cultural practices 

Indicator: Cultural Practices 
Human Wellbeing Domain: Cultural Wellbeing 
Human Wellbeing Attribute: Cultural practices 

Description: This indicator will use a survey question to assess the percent of residents who feel they 
are able to maintain cultural practices associated with the natural environment. “Cultural practices” 
addresses a broad range of practices related to the natural environment, including but not limited to 
tribal cultural practices related to the use, celebration and stewardship of natural resources as well 
as non-tribal participation in practices associated with natural resource industries such as 
agriculture, timber harvest, fishing and aquaculture, or individual participation in cultural practices 
associated with nature-based outdoor recreation. This indicator describes Puget Sound residents’ 
perception of their ability to engage in cultural practices as a result of either natural resource quality 
or management restrictions.  This indicator will be important for assessing tradeoffs among 
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potential recovery strategies, ensuring that strategies aim to enhance cultural practices across 
diverse cultural groups. 

Data for indicator:  Data for this indicator would be collected with a single question in the proposed 
biennial Human Wellbeing Survey administered by the Partnership. This is a subjective indicator that 
relies on people’s perception of their ability to engage in cultural practices as they define them.  As 
such, it is particularly important to sample across diverse populations for this indicator. In future 
iterations of this survey, the question could be tailored to address specific cultural practices if 
desired.   

 

VITAL SIGN: GOOD GOVERNANCE 

Measures of governance go beyond the basic functions of government to inform us about the broader 
formal and informal mechanisms for decision-making and policy implementation.  These measures are 
the adjectives describing the decision-making process.  According to the United Nations, “good 
governance has eight major characteristics.  It is participatory, consensus oriented, accountable, 
transparent, responsive, effective and efficient, equitable, and inclusive and follows the rule of law.  It 
assures that corruption is minimized, accounts for the views of minorities and assures that the voices of 
the most vulnerable in society are heard in decision-making.  It is also responsive to the present and 
future needs of society.”5 Good environmental governance plays a role in human wellbeing in the Puget 
Sound. Engagement with local residents through the pilot projects revealed that some of the primary 
sources of individual stress revolve around not feeling empowered to access and make decisions about 
natural resources, particularly for those in rural areas. The Good Governance Vital Sign will provide 
information on the health of our management process and the degree to which we are effectively 
engaging the Puget Sound community in the recovery effort. Good Governance will be assessed using 
an index including four independent indicators.  

Indicator: Good Governance Index 
Indicator 1. Opportunity to influence decisions 
Indicator 2. Freedom to make decisions 
Indicator 3. Trust in local and regional government 
Indicator 4. Representation by local and community leaders 

Indicator: Good Governance Index 
Human Wellbeing Domain: Governance 
Human Wellbeing Attributes: Democratic Engagement, Freedom, Trust in Governance, 
Representativeness 

Index description: The Good Governance Index is derived from four separate indicators that are 
responsive to the process by which decisions related to ecosystem recovery are made and Puget 
Sound resources are stewarded and managed. The indicators will offer insights for improving our 

5 United Nations Economic and Social Commission for Asia and the Pacific, 2009, What is Good Governance?, 
Bangkok, Thailand, < http://www.unescap.org/sites/default/files/good-governance.pdf>.  
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overall decision making processes, communication strategies, and strengthening the engagement of 
our partners and citizenry.  An index is appropriate because the indicators are all conceptually 
similar and often correlated.  

Indicator 1: Opportunity to influence decisions. Percent of residents who feel they have the 
opportunity to influence environmental decisions if they want to 

Indicator 2: Freedom to make decisions. Percent of residents who feel they have the rights and 
freedom to make decisions about how the natural environment is managed 

Indicator 3: Trust in local and regional government. Percent of residents who trust local and 
regional government to make the right decisions to protect and recover the Puget Sound 
ecosystem for people and the environment 

Indicator 4: Representation by local and community leaders. Percent of residents who feel 
represented by community and government leaders 

The indicators for this Vital Sign are all subjective measures intended to inform us about the 
perceived relationship between Puget Sound residents and the way decisions regarding the natural 
environment are made and implemented.   

Data for indicator: Four questions will be included in the proposed biennial Human Wellbeing 
Survey. Research is still needed, however, to confirm that all four indicators are necessary 
components of the index. The indicators will be further tested through the survey and refined as we 
determine the level of sensitivity we can measure in their relationship to the natural environment 
and its management. 

 

VITAL SIGN: SENSE OF PLACE 

Sense of place is defined as the extent to which people identify with and feel positively attached to a 
specific place.  Several studies have demonstrated that not only does a strong sense of place contribute 
to human wellbeing, but that it can also contribute to a desire to protect the natural environment.  
Sense of place is clearly linked to other human wellbeing measures, particularly cultural and 
psychological measures, and is thus an informative, all-encompassing measure of wellbeing. The health 
of the Sense of Place Vital Sign will be assessed using the following set of indicators. 

Indicator 1: Sense of place index 
Indicator 1a. Positive connections to region  
Indicator 1b. Sense of stewardship for Puget Sound 
Indicator 1c. Pride of place  

Indicator 2: Psychological wellbeing index 
Indicator 2a. Inspiration 
Indicator 2b.  Stress reduction 

An additional indicator, Overall life satisfaction, will be used to assess the general life satisfaction of 
people in Puget Sound. This indicator will serve as a baseline reference against which to assess changes 
in the status of most of the other indicators of human wellbeing. 
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Indicator 1: Sense of Place Index  
Human Wellbeing Domain: Psychological Wellbeing 
Human Wellbeing Attribute: Sense of place 

Index description: The Sense of Place Index is comprised of three separate indicators. An index is 
appropriate because each indicator measures related, but unique aspects of the concept.  Further 
research needs to be done, however, to confirm that all three indicators are necessary for the index. 

Indicator 1a. Positive connections to region. Percent of residents who express a positive 
connection to the region  

Indicator 1b. Sense of stewardship for Puget Sound. Percent of residents who feel a strong 
sense of stewardship for the Puget Sound 

Indicator 1c. Pride of Place. Percent of residents who express a sense of pride about being from 
Puget Sound 

This index will tell us about how restoration strategies are affecting human wellbeing.  
Understanding trends and variations in sense of place will inform communication and 
marketing campaigns, opportunities for public engagement in restoration, and overall 
predictors of engaging in the Puget Sound natural environment. 

Data for indicator:  Data for these indicators will be collected using multiple questions in the 
proposed biennial Human Wellbeing Survey. The three indicators rely on residents’ subjective 
assessment of their sense of place.  With further data collection, we may increase or decrease 
the number of questions within the index based on overall correlation.  The Positive 
Connections indicator has been pilot tested with an online survey in the Puget Sound and the 
Hood Canal while the Pride of Place indicator has been tested in the Quinault Indian Nation. 

Indicator 2: Psychological Wellbeing Index 
Human Wellbeing Domain: Psychological Wellbeing 
Human Wellbeing Attribute: Positive emotions 

Index description: The Psychological Wellbeing Index is measured using two survey questions to 
determine the degree to which engagement with the natural environment contributes to 
psychological wellbeing. The survey will begin by testing two emotions, inspiration and stress 
reduction, but these could be reduced to a single question focusing on a single emotion if results of 
the first survey suggest both emotions are acutely tied to engagement with the Puget Sound 
environment. An index is appropriate because each question measures a related, yet unique aspect 
of the concept.  

Indicator 2a. Inspiration. Average frequency of experiencing inspiration from being in nature  

Indicator 2b. Stress Reduction. Average frequency of experiencing reduced stress from being in 
nature  

Positive emotions are one of the primary determinants of human wellbeing. Inspiration is an 
emotion that promotes creativity and positive action and stress reduction is one of the most 
important ways that being in nature can enhance mental and physical health. Understanding 
whether Puget Sound residents experience inspiration and stress reduction while in nature is a 
critical measure of whether those environments are contributing to human wellbeing.  We can 
develop or modify recovery strategies to enhance such experiences based on the status of this 
indicator as necessary. 
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Data for indicator:  Data for these indicators will be collected using multiple questions in the 
proposed biennial Human Wellbeing survey. This index relies on respondents’ self-reported 
experience of positive emotions while in natural environments in the Puget Sound. Inspiration 
and stress reduction have been tested in the Puget Sound and Hood Canal with an online 
survey and were highly correlated and generally highly rated. Future iterations of the survey 
could test other emotions (such as awe, fulfillment, sense of peace) to look for variability in the 
degree to which emotions are related to engagement with Puget Sound. 

 

 
 

VITAL SIGN: SOUND BEHAVIOR 

The myriad problems Puget Sound faces all have one common denominator: human practices and 
behaviors. Many common day-to-day household behaviors seem benign on their own, but when 
multiplied by 4.5 million residents their cumulative effect can significantly harm environmental health. 
Small behavioral changes, on the part of individuals, can negate those impacts. Likewise, when people 
participate collectively in actions to improve environmental health, their actions can be equally 
significant. Although people pose the greatest threats to the natural environment of Puget Sound, 
engagement of citizens in protection and restoration efforts offers the greatest opportunities for 
recovering Puget Sound. The Sound Behavior Vital Sign will tell us about the effectiveness of our 
management actions and the degree to which engagement in stewardship contributes to people’s 
wellbeing. This Vital Sign will be monitored using two indicators. 

Indicator: Engagement in Stewardship Activities 
Indicator: Sound Behavior Index 

Indicator: Overall Life Satisfaction 
Indicator description: This indicator is based on the average response to an overall life 
satisfaction question asked in the national CDC Behavioral Risk Factor Surveillance 
System survey. The indicator will be used as a baseline against which to assess 
changes in status for most other human wellbeing indicators.  It is possible that 
overall life satisfaction (the ultimate measure of subjective human wellbeing) varies 
little as a result of the natural environment.  If this is true, or if life satisfaction is 
oscillating significantly but the other indicators are not, we will have a better 
understanding to what extent trends in Puget Sound environmental health or the 
recovery effort are impacting overall human wellbeing. 

Data for indicator: This indicator will use data collected through the CDC Behavioral Risk 
Factor Surveillance System, Department of Health. This is an already existing indicator 
that has been well-established across the globe as a robust measure of subjective 
wellbeing.  Respondents are asked to rate on a scale of 1-10 their current overall 
satisfaction with life. 
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Indicator: Engagement in Stewardship Activities 
Human Wellbeing Domains: Social and Governance 
Human Wellbeing Attribute: Strong Communities and Stewardship 
 

Description: The question, “How often do you engage in environmental stewardship activities 
with others in your community” addresses both a desired behavioral outcome of PSP social 
marketing strategies as well as a desired human wellbeing enhancement of social relationships. 
The indicator would measure activities that are community-based, collaborative actions intended to 
improve some aspect of environmental health. They may be either externally facilitated (e.g., 
government or NGO projects) or initiated by the participants themselves. They are not audience 
specific and may originate in any sector, e.g., watershed restoration groups, businesses, tribes, and 
agriculture collaboratives. 

These activities are an expression of community engagement, altruism, social capital, 
individual and collective initiative, sense of ownership and connection to place, and an 
optimistic willingness to invest in future conditions.  Unlike the existing Sound Behavior Index, 
which focuses on individual household behaviors on private property, this behavioral indicator 
focuses on collective action that could be on public or private property.  As such, it is a 
measure of the extent that collective human behaviors are attempting to restore the Puget 
Sound and because of the importance of social connections to wellbeing, it also provides a 
measure of the degree to which engagement in stewardship activities is contributing to 
wellbeing.  Data from this indicator can be used to inform outreach strategies and to identify 
potential predictors of observed change in environmental health. 

Data for indicator: Data for this indicator will be collected using the recommended biennial 
Human Wellbeing Survey.  Two versions of this question were tested in the Puget Sound and 
Hood Canal and found variation in responses across demographics.  While rural residents more 
commonly responded to engaging in “stewardship” activities, urban residents more commonly 
responded to “working with other residents to manage resources, prepare cultural events, 
solve community challenges or share harvested goods“.  The wording recommended here, 
“How often do you engage in environmental stewardship activities with others in your 
community”, combines the concepts of stewardship and collective action to get more specific 
data on stewardship activities that build social connections. 

 

 

33   

 



  

Indicator: Sound Behavior Index 
The Sound Behavior Index (SBI) is already a Puget Sound Vital Sign indicator. It is an ongoing 
measure of individual behaviors related to water quality and aquatic habitat. The index is 
based on a biennial survey of Puget Sound residents that asks about specific, measurable, 
repetitive behaviors in their own households or on their own properties.  The index focuses 
on specific household behaviors associated with aquatic health: toxins, bacterial 
contamination, vegetation management, animal waste management and septic system 
function. (See Ward et al, 2014). The portfolio does not recommend any changes to this 
indicator aside from incorporating it in a broader Sound Behavior Vital Sign. 

The index provides a high-level assessment of the region’s environmental performance 
based on resident behavior.  It provides a tracking mechanism for long-term shifts in priority 
behaviors and practices across the Puget Sound region and it fills a gap in our collective 
ability to measure change and evaluate the effectiveness of social strategies related to Puget 
Sound recovery. The SBI provides 

• a uniform behavior change measure across the region, 

• a macro-scale behavior change measure, 

• consistent local measures, beyond just King County, 

• robust ways to track regional change, collective effectiveness, and 

• a mechanism for detecting local variation.  
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5. Discussion 

The first two goals listed under the enabling legislation for the Puget Sound Partnership call for “a 
healthy human population supported by a healthy Puget Sound that is not threatened by changes in the 
ecosystem” and “a quality of human life that is sustained by a functioning Puget Sound ecosystem”.6 The 
proposed portfolio is designed to provide a mechanism for tracking progress toward these goals and 
intended to identify where human health and quality of life are impacted by degraded ecosystems and 
related Puget Sound recovery efforts. 

Human wellbeing is an interdisciplinary perspective on what allows humans to thrive.  The Puget Sound 
effort to better understand human wellbeing related to the natural environment is similar to other 
current efforts around the world. The Canadian Index of Wellbeing seeks to look beyond Gross Domestic 
Product (GDP) as a measure of national economic productivity in order to consider the value of other 
measures of wellbeing, such as the natural environment, democracy, and strong human communities 
(About the Canadian Index, 2011).  In the country of Bhutan, measures of Gross National Happiness are 
based on four basic pillars: the promotion of sustainable socio-economic development, preservation of 
cultural values, conservation of the natural environment, and establishment of good governance 
(Bhutan GNH Index, 2015). Approaches like these present a comprehensive look at ecosystems to 
include humans, and can likewise offer a more complete and holistic approach for achieving our 
ecosystem recovery goals here in Puget Sound.   

At both the local and regional levels, human wellbeing indicators can be used for innovative approaches 
to achieving our Puget Sound recovery goals.  These indicators give us a platform for better defining and 
reframing discussions around ecosystem recovery and advancing our relationships with partners and the 
public.  Measures of human wellbeing are particularly important for defining multi-benefit approaches 
(e.g., Floodplains by Design).  By examining policy alignments and/or tradeoffs, we can more completely 
inform our decision making around sustaining healthy ecosystems while promoting healthy 
communities. 

Caveats and Considerations for Policy Making and Target Setting 

For many of the existing Vital Sign indicators, 2020 recovery targets have been formally adopted. 
Quantitative or qualitative targets are useful for recovery efforts in that they provide tangible objectives 
toward which strategies, actions and programs can be clearly directed and progress evaluated. Target 
setting for human wellbeing indicators in Puget Sound, however, requires a somewhat different 
approach from that of aligned biophysical indicators.  In many instances, it can be demonstrated that 
increases in human wellbeing are correlated with improvements in the ecosystem.  However, this will 
not always be the case.  For instances where advances in ecosystem recovery may be shown to decrease 
a particular measure of human wellbeing, the demonstrated relationship allows for more careful 
consideration of the present and future tradeoffs of our environmental management decisions.  It may 
not always be desirable to set determined targets for human wellbeing.  Rather, we may choose to look 
at these indicators as broad sources of information to inform our policy decisions or set priorities for 
education, outreach, or incentives targeted at specific populations. 

6 Washington State RCW 90.71.300, Section 107. 
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Further, the project team does not recommend setting numerical targets for many of these indicators as 
we currently lack trend research that would provide realistic parameters for the variation of these 
indicators as a result of environmental health.  The exceptions to this, however, are the well-established 
indicators of drinking water quality, air quality, and shellfish beach closures.  For most other indicators, 
setting directional targets would be possible, although some indicators might have a disputed direction 
or might decline even in the best of recovery situations (e.g., natural resource-based industries as a 
proportion of total Puget Sound economic activity) and therefore might most effectively use primarily a 
status metric.   

Subjective (and some objective) indicators of wellbeing will require further testing to refine the level of 
sensitivity we can measure in their relationship to the natural environment and its management.  The 
most robust indicators will be statistically reliable and easily understood by public audiences. 

Implications for Monitoring, Data Collection and Analyses 

Of the newly proposed indicators, data for over half (13 of 22) can be collected through the proposed 
biennial Human Wellbeing Survey. As discussed earlier, the human wellbeing questions would be added 
to the Partnership’s existing biennial public opinion survey. Partnership staff are already in the process 
of identifying funding to support the public opinion survey but if this falls through, it would be necessary 
to secure sufficient resources to run the survey at least biennially (annually would be preferred as the 
survey questions are refined) and support an analysis of survey results by social scientists. In contrast to 
many of the other Vital Sign indicators, a single “Indicator Lead” would likely be sufficient to lead the 
effort for the entire suite of human wellbeing survey-based indicators. 

Six of the proposed new indicators will use data already collected regularly by public and private 
partners. In all cases, the data already exist and will continue to be collected for the foreseeable future 
but would need to be repackaged to provide useful information at the county or Puget Sound scale. The 
project team recommends that the Partnership develop a funding approach to support partners to 
process the data for use in Puget Sound recovery. As with the existing indicators, it would be most 
efficient to select and support an “Indicator Lead” for each topical area: Air Quality, Shellfish Bed 
Closures, and Economics. Recommendations for improvements on available data for some of the 
indicators are discussed below. 

The project team recommends adopting a placeholder for Drinking Water. This is a critical attribute of 
human wellbeing directly tied to the health of the natural environment and directly responsive to 
management actions. Currently, there is no required monitoring of non-public systems and no way to 
track the quality of drinking water outside of large public systems. Development of an indicator to track 
the quality of Group B and non-public drinking water systems would require engagement with local, 
state and tribal partners to develop and fund an approach to monitoring these systems. 

Finally, the project team recommends that all indicators are compared to the trend of the Overall Life 
Satisfaction measure (see Sense of Place Vital Sign) and that resources are secured to support a social 
science analysis of this relationship. A comparison of Puget Sound-specific measures of wellbeing to the 
overall measure is important for understanding the extent to which the identified measures of human 
wellbeing related to the environment are actually affecting overall human wellbeing. Understanding this 
relationship will help us clarify when it is important to consider specific aspects of human wellbeing 
when developing strategies, which aspects of human wellbeing to consider when assessing tradeoffs 
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between strategy options, and which approaches might be most effective for building support or 
mitigating effects of controversial strategies.  

Recommendations for Improving Human Wellbeing Indicators 

A number of the Vital Signs indicators could be improved over time to better represent the priorities of 
local and regional partners. For the Economic Vitality indicators, “number of living wage jobs in natural 
resource industries” was a high priority, but there is currently no way to track this information. Similarly, 
the State of Washington could improve our ability to track and influence regional economic patterns by 
collecting a solid panel of county economic data (including GDP by sectors relevant to the Puget Sound 
economy, economic impacts, and employment) that is currently  not available through federal sources.  

For all of the survey-based human wellbeing indicators, it would be very useful to complete a sensitivity 
analysis to understand trends over time as a result of environmental change. This is a major gap in social 
science research world-wide, not just in Puget Sound. The results would greatly increase our 
understanding of how people are affected by resource management decisions and would help us select 
the most robust recovery strategies and identify important tradeoffs or mitigation considerations. 
Similarly, an index analysis would confirm the best and most appropriate indicators within each topical 
human wellbeing index. 

Very little is known about the impacts of climate change on human wellbeing related to the natural 
environment. For example, the quality and availability of many of the natural resources we depend on 
for subsistence, economic, cultural and other purposes are predicted to be significantly impacted by 
changes in climate. The project team recommends that the Partnership explore opportunities to work 
with partners to identify the most vulnerable aspects of human wellbeing in a changing Puget Sound 
environment.  An example of such a study was recently completed with Coast Salish communities 
(Donatuto et al. 2014). 
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Appendices 

A1. Recommended Social Indicators to Puget Sound Partnership (attached separately) 

A2. Evaluation of Recommended Indicators (attached separately) 

A3. Stakeholder and Partner Survey: Criteria, Survey Format, and Results (attached separately) 

A4. Social Science Review: Criteria and Results (attached separately) 

A5. Summary of Proposed Portfolio and Recommended Changes to Existing Vital Signs (included below) 
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Summary	  
	  
The	  Puget	  Sound	  Partnership	  (PSP)	  is	  tasked	  with	  coordinating	  restoration	  of	  the	  Puget	  Sound	  to	  
enhance	  healthy	  human	  populations	  and	  quality	  of	  life.	  	  One	  way	  the	  partnership	  monitors	  the	  status	  of	  
these	  goals	  is	  through	  the	  Vital	  Signs,	  which	  currently	  have	  a	  placeholder	  for	  a	  quality	  of	  life	  index.	  	  This	  
document	  summarizes	  research	  in	  three	  local	  areas	  using	  stakeholder	  processes	  and	  scientific	  literature	  
review	  to	  identify	  common	  attributes	  of	  human	  wellbeing	  and	  quality	  of	  life	  and	  associated	  indicators	  
that	  could	  serve	  as	  effective	  Vital	  Signs.	  	  
	  
Since	  2012,	  a	  research	  team	  led	  by	  the	  Puget	  Sound	  Institute	  collected	  data	  in	  the	  Hood	  Canal	  
watershed,	  the	  Puyallup	  watershed,	  and	  Whatcom	  County.	  	  With	  the	  support	  of	  graduate	  students	  and	  
several	  local	  and	  PSP	  collaborators,	  we	  conducted	  literature	  reviews	  and	  stakeholder	  interviews	  to	  
develop	  potential	  indicators	  of	  human	  wellbeing	  related	  to	  natural	  resources	  relevant	  to	  the	  
watershed/county.	  	  We	  then	  held	  2-‐3	  stakeholder	  workshops	  in	  each	  watershed/county	  to	  refine	  and	  
rank	  the	  indicators,	  recommending	  indicators	  for	  each	  area	  categorized	  into	  human	  wellbeing	  domains:	  	  

• physical	  health	  
• psychological	  health	  
• environmental	  governance	  
• social	  wellbeing	  
• cultural	  wellbeing	  
• economic	  wellbeing	  

	  
This	  document	  combines	  the	  results	  from	  these	  three	  studies	  with	  similar	  work	  conducted	  in	  Puget	  
Sound	  tribes	  to	  recommend	  a	  short	  list	  of	  potential	  human	  wellbeing	  indicators	  for	  Puget	  Sound.	  	  These	  
recommendations	  are	  intended	  to	  support	  completion	  of	  the	  Partnership’s	  selection	  of	  Vital	  Sign	  
indicators	  of	  Healthy	  Human	  Populations	  and	  Human	  Quality	  of	  Life.	  	  	  
	  
Recommended	  Indicators	  of	  Human	  Wellbeing	  
Domain	   Attribute	   Indicator	  
Cultural	   Cultural	  Events	   Number	  of	  opportunities	  and	  %	  of	  residents	  who	  participate	  in	  

natural	  resource-‐inspired	  cultural	  activities	  (such	  as	  salmon	  
homecoming,	  farmers	  market,	  outdoor	  recreation	  events,	  etc.)	  

Cultural	  Practices	   %	  of	  residents	  who	  feel	  they	  are	  able	  to	  maintain	  cultural	  practices	  
associated	  with	  natural	  resources	  	  

Social	   Trust	   %	  of	  residents	  who	  trust	  people	  in	  their	  immediate	  and	  broader	  
communities	  (2-‐3	  levels)	  	  

Community	  Cohesion	  
Index	  

Frequency	  of	  outdoor	  activities	  with	  friends/family	  
Frequency	  of	  working	  with	  other	  community	  members	  to	  steward	  
environmental	  resources,	  prepare	  cultural	  events,	  or	  solve	  
problems	  
Ability	  to	  get	  sufficient	  natural	  resources	  from	  formal	  and	  informal	  
networks	  	  

Psychological	   Safety	   %	  of	  residents	  who	  feel	  safe	  in	  their	  neighborhood,	  open	  spaces	  
and	  natural	  areas	  	  

Sense	  of	  Place	   %	  of	  residents	  who	  express	  a	  positive	  connection	  to	  the	  region	  	  
%	  of	  residents	  who	  express	  (or	  nurture)	  a	  sense	  of	  stewardship	  for	  
the	  watershed	  	  
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Positive	  emotions	   %	  of	  residents	  who	  describe	  experiencing	  positive	  
feelings/emotions	  from	  being	  in	  nature,	  such	  as	  awe,	  inspiration,	  
fulfillment,	  appreciation,	  solitude,	  relaxation,	  sense	  of	  peace	  and	  
reflection	  	  

Subjective	  Wellbeing	   Average	  response	  to	  overall	  life	  satisfaction	  question	  
Physical	   Outdoor	  Activity	   	  %	  of	  households	  within	  1/2	  mile	  of	  parks,	  urban	  plazas,	  public	  

courtyards,	  community	  gardens	  or	  trailheads	  (10miles	  rural)	  	  
Average	  number	  of	  hours	  per	  week	  of	  outdoor	  activity	  (by	  activity:	  
outdoor	  work,	  gardening/farming,	  walking,	  bicycling,	  swimming,	  
etc.)	  	  

Air	  Quality	   Number	  of	  moderate	  air	  quality	  days	  in	  urban	  and	  rural	  areas	  per	  
year	  	  

Drink	  water	   %	  of	  drinking	  water	  tests	  results	  comply	  with	  appropriate	  standards	  	  
Healthy	  Foods	  Index	   Average	  household	  distance	  to	  fresh	  produce	  (personal	  farm,	  

grocery	  store,	  farm	  stand)	  
Availability	  of	  commonly	  harvested	  food	  species	  
#	  shellfish	  bed	  closures	  per	  year	  	  

Economic	   Natural	  resource-‐based	  
industry	  

%	  of	  regional	  economic	  activity	  that	  is	  from	  natural	  resource-‐based	  
industries:	  agriculture,	  commercial	  shellfish,	  commercial	  fishing,	  
timber,	  non-‐timber	  products	  and	  tourism	  

Natural	  resource-‐based	  
jobs	  

Number	  of	  living-‐wage	  jobs	  by	  resource-‐based	  industry	  categories	  
Unemployment	  rate	  in	  natural	  resource-‐based	  jobs	  

Governance	   Trust	  in	  Government	   %	  of	  residents	  who	  trust	  local	  and	  regional	  government	  to	  make	  the	  
right	  decisions	  to	  protect	  natural	  resources	  

Democratic	  Engagement	   %	  of	  residents	  who	  feel	  they	  have	  the	  opportunity	  to	  influence	  
natural	  resource	  decisions	  if	  they	  wanted	  to	  

Representativeness	   Diversity	  of	  perspectives	  and	  participants	  in	  natural	  resource	  
decision-‐making	  (advisory	  boards,	  councils,	  etc.)	  
%	  of	  residents	  who	  feel	  represented	  by	  community	  and	  
government	  leaders	  (see	  themselves	  reflected	  in	  leadership)	  

Stewardship	   Percent	  of	  participants	  engaging	  in	  a	  natural	  resource	  stewardship	  
activity/year	  	  
#	  of	  natural	  resource	  development	  projects	  	  

	  
	   	  



PSP	  Social	  Indicator	  Recommendations	   7	  

Background	  
The	  Puget	  Sound	  Partnership	  (PSP)	  is	  a	  state	  agency	  tasked	  with	  coordinating	  the	  recovery	  
of	  the	  Puget	  Sound	  basin	  from	  “mountain	  tops	  to	  white	  caps”.	  	  This	  geographical	  area	  
encompasses	  14	  watershed	  areas	  organized	  into	  9	  Local	  Integrating	  Organizations.	  	  
Monitoring	  the	  status	  of	  Puget	  Sound	  restoration	  is	  done	  via	  21	  Vital	  Signs	  (Figure	  1)	  
grouped	  by	  the	  six	  legislatively	  mandated	  goals	  (Box	  1).	  	  For	  the	  majority	  of	  these	  Vital	  
Signs,	  indicators	  and	  data	  sources	  have	  already	  been	  identified	  and	  are	  monitored	  on	  a	  
biannual	  basis.	  	  The	  Quality	  of	  Life	  Vital	  Sign,	  however,	  is	  a	  placeholder	  which	  has	  not	  been	  
developed.	  	  Because	  quality	  of	  life	  is	  a	  broad	  concept	  that	  encompasses	  aspects	  of	  healthy	  
human	  populations,	  the	  development	  of	  this	  Vital	  Sign	  may	  also	  suggest	  slight	  
modifications	  to	  the	  structure	  of	  the	  Vital	  Signs	  associated	  with	  the	  Healthy	  Human	  
Population	  and	  Quality	  of	  Life	  goals.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Developing	  robust	  indicators	  for	  healthy	  human	  populations	  and	  quality	  of	  life	  not	  only	  
results	  in	  measures	  of	  progress	  toward	  these	  goals,	  it	  improves	  overall	  Puget	  Sound	  
recovery	  strategies	  by	  identifying	  the	  human	  issues	  that	  are	  relevant	  and	  critical	  for	  long-‐
term	  success.	  A	  balanced	  view	  of	  recovery	  that	  includes	  human	  wellbeing	  and	  drivers	  of	  
human	  behaviors	  will	  encourage	  the	  consideration	  of	  factors	  that	  can	  facilitate	  or	  hinder	  
lasting	  maintenance	  of	  ecosystem	  conditions.	  	  Put	  simply,	  since	  the	  Puget	  Sound	  is	  a	  social-‐
ecological	  system	  with	  a	  history	  of	  interrelationships	  between	  the	  human	  and	  natural	  
world,	  it	  is	  critical	  to	  consider	  both	  the	  human	  and	  ecological	  aspects	  in	  its	  recovery.	  	  	  Thus,	  
the	  human	  Vital	  Signs	  have	  the	  dual	  purpose	  of	  monitoring	  progress	  toward	  overall	  
recovery	  goals	  and	  guiding	  the	  development	  of	  effective	  recovery	  strategies.	  
	  
	  

Box	  1:	  
Quality	  of	  Life	  and	  healthy	  human	  population	  Vital	  Signs	  
specifically	  address	  the	  first	  two	  goals	  of	  the	  PSP’s	  mission	  
(Puget	  Sound	  Partnership	  2014):	  
	  

Ø Healthy	  people	  are	  supported	  by	  a	  healthy	  Puget	  Sound	  
Ø Our	  quality	  of	  life	  is	  sustained	  by	  a	  healthy	  Puget	  Sound	  
Ø Species	  and	  the	  web	  of	  life	  thrive	  
Ø Habitat	  is	  protected	  and	  restored	  
Ø Rivers	  and	  streams	  flow	  at	  levels	  that	  support	  people,	  

fish,	  and	  wildlife	  
Ø Marine	  and	  fresh	  waters	  are	  clean.	  
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Figure	  1.	  	  Puget	  Sound	  Partnership	  Vital	  Signs.	  	  Quality	  of	  Life	  (yellow	  arrow)	  is	  the	  targeted	  Vital	  Sign	  for	  this	  
report,	  although	  because	  of	  it’s	  multi-‐faceted	  nature	  it	  may	  suggest	  modifications	  to	  the	  structure	  of	  existing	  
Healthy	  Human	  Population	  and	  Human	  Quality	  of	  Life	  Vital	  Signs	  in	  general	  (blue	  arrows).	  

Methods	  
Study	  Areas	  
The	  study	  team	  approached	  the	  development	  of	  potential	  Vital	  Sign	  indicators	  by	  using	  
stakeholder	  processes	  in	  three	  local	  areas	  diverse	  in	  their	  ecology,	  natural	  resource	  
industries,	  and	  human	  demographics	  (Table	  1).	  Stakeholders	  included	  both	  experts	  in	  
various	  fields	  of	  human	  wellbeing	  (i.e.,	  public	  health	  and	  economic	  development	  agencies)	  
and	  community	  members	  dedicated	  to	  an	  aspect	  of	  human	  wellbeing	  related	  to	  the	  
environment.	  	  Focusing	  on	  three	  areas	  allowed	  us	  to	  ensure	  that	  diverse	  social-‐ecological	  
relationships	  would	  be	  taken	  into	  consideration	  while	  testing	  whether	  there	  were	  
similarities	  at	  a	  local	  scale	  that	  would	  support	  basin-‐scale	  recommendations.	  	  We	  worked	  
in	  the	  Hood	  Canal,	  a	  rural	  fjord	  with	  fisheries,	  tourism,	  agricultural	  and	  timber	  industries	  
benefitting	  three	  counties	  and	  two	  tribes;	  the	  Puyallup	  Watershed	  which	  includes	  the	  
urban	  center	  of	  Tacoma	  as	  well	  as	  the	  agricultural	  valleys	  and	  forests	  on	  the	  western	  slope	  
of	  Mt.	  Ranier;	  and	  Whatcom	  County,	  a	  region	  with	  a	  growing	  urban	  population	  and	  strong	  
rural	  communities	  that	  rely	  on	  agriculture,	  fisheries	  and	  timber	  natural	  resource	  
economies.	  	  
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Table	  1.	  	  Geographical	  and	  socio-‐political	  comparison	  of	  the	  three	  areas.	  
	  
	   Hood	  Canal	  

Watershed	  
Puyallup	  
Watershed	  

Whatcom	  
County	  

Area	   68	  miles	  long	   1050	  sq.	  miles	   2,500	  sq.	  miles	  
Population	   ~72,000	   ~420K	   ~200K	  
#	  incorporated	  towns	   1	   17	   7	  
Tribes	   -‐Skokomish	  

-‐Port	  Gamble	  
S’Klallam	  
-‐Jamestown	  
S’Klallam	  
-‐Lower	  Elwha	  
Klallam	  
-‐Suquamish	  

Puyallup	  
Muckleshoot	  

Nooksack	  	  
Lummi	  

Counties	   Jefferson	  
Mason	  
Kitsap	  

Pierce	  
King	  (small	  part)	  

Whatcom	  
	  

Primary	  natural	  
resource	  industries	  

Fishing,	  
Shellfishing,	  
Tourism,	  
Agriculture,	  
Forestry	  

Forestry,	  
Agriculture,	  
Fishing,	  Tourism	  

Agriculture,	  
Mining,	  
Industrial,	  
Fishing,	  Forestry	  

Collaborating	  group	   Hood	  Canal	  
Coordinating	  
Council	  

Puyallup	  
Watershed	  
Initiative	  

Whatcom	  County	  

	  

Case	  Studies	  vs.	  Basin-‐Wide	  Study	  
There	  are	  always	  tradeoffs	  in	  choosing	  methods.	  	  Here	  we	  highlight	  the	  consequences	  of	  
our	  having	  conducted	  three	  independent	  case	  studies	  as	  opposed	  to	  one	  basin-‐wide	  
process.	  	  	  We	  chose	  to	  focus	  first	  in	  Hood	  Canal	  because	  there	  was	  local	  interest	  in	  
implementing	  wellbeing	  indicators	  and	  general	  agreement	  within	  PSP	  that	  the	  
development	  of	  wellbeing	  indicators	  needed	  to	  be	  tested	  at	  a	  smaller	  scale	  than	  the	  entire	  
basin	  due	  to	  the	  high	  demographic	  and	  lifestyle	  variability	  around	  Puget	  Sound.	  	  
Additionally,	  best	  practices	  in	  social	  science	  suggest	  that	  the	  more	  interactive	  the	  
conversation,	  the	  more	  likely	  we	  can	  develop	  relevant,	  politically	  supported	  indicators.	  	  We	  
believe	  this	  was	  true	  in	  Hood	  Canal	  and	  thus	  chose	  to	  replicate	  the	  same	  process	  in	  the	  
Puyallup	  Watershed	  and	  Whatcom	  County.	  	  Overall,	  we	  believe	  this	  significantly	  increased	  
buy-‐in	  and	  relevance	  of	  the	  indicators,	  but	  it	  also	  resulted	  in	  two	  specific	  downfalls.	  	  	  
	  
First,	  the	  indicators	  developed	  at	  the	  watershed/county	  scale	  were	  specific	  to	  that	  
watershed	  or	  county	  (although	  participants	  were	  aware	  of	  the	  overall	  project	  goals).	  	  As	  
such,	  we	  are	  making	  an	  assumption	  that	  the	  indicators	  developed	  for	  Whatcom,	  Hood	  Canal	  
and	  Puyallup	  can	  be	  scaled	  in	  a	  meaningful	  way	  to	  represent	  overall	  relationships	  within	  
the	  Puget	  Sound.	  	  We	  do	  not	  believe	  this	  is	  an	  unreasonable	  assumption	  compared	  to	  the	  
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benefit	  of	  the	  quality	  provided	  by	  a	  more	  local,	  stakeholder	  process.	  	  Probably	  more	  
important	  to	  consider,	  however,	  is	  that	  we	  do	  not	  have	  quantitative	  ratings	  for	  the	  same	  
indicator	  in	  all	  three	  regions.	  	  As	  a	  result,	  we	  are	  relying	  on	  qualitative	  comparisons	  of	  the	  
recommended	  attributes	  and	  indicators	  from	  each	  workshop	  and	  the	  conversations	  
surrounding	  those	  recommendations	  to	  summarize	  preferences	  across	  the	  regions.	  	  While	  
having	  identical	  indicators	  in	  all	  eight	  workshops	  would	  clearly	  have	  made	  the	  final	  
comparisons	  easier,	  they	  may	  also	  have	  limited	  our	  ability	  to	  provide	  locally-‐specific	  
indicators	  to	  the	  collaborating	  agencies.	  	  	  	  

Conceptual	  Framework	  
To	  frame	  the	  discussion,	  we	  first	  developed	  a	  conceptual	  framework	  about	  human	  
wellbeing	  related	  to	  the	  environment.	  	  This	  is	  a	  new	  and	  growing	  field,	  and	  thus	  there	  is	  no	  
one	  correct	  way	  to	  define	  or	  organize	  thoughts	  around	  how	  human	  wellbeing	  relates	  to	  the	  
natural	  environment.	  	  We	  developed	  a	  framework	  that	  incorporated	  some	  of	  our	  best	  
knowledge	  in	  the	  social	  sciences	  as	  well	  as	  the	  work	  of	  others	  who	  have	  looked	  at	  human	  
wellbeing	  in	  general	  (Biedenweg	  et	  al.	  in	  review).	  	  This	  framework	  began	  with	  seven	  
domains	  that	  have	  been	  demonstrated	  in	  various	  fields	  of	  the	  social	  sciences	  to	  influence	  
overall	  human	  wellbeing:	  Physical	  health,	  Psychological	  health,	  Spirituality,	  Cultural	  health,	  
Social	  cohesion,	  Governance	  of	  natural	  resources,	  and	  Economic	  health	  related	  to	  natural	  
resources-‐based	  industries.	  	  In	  the	  indicator	  development	  process	  and	  after	  further	  review	  
of	  other	  frameworks,	  we	  learned	  that	  spirituality	  had	  too	  few	  potential	  indicators	  to	  make	  
its	  own	  domain,	  and	  that	  most	  wellbeing	  frameworks	  incorporate	  spiritual	  components	  
into	  psychological	  and	  cultural	  domains.	  	  Thus,	  we	  stuck	  with	  six	  domains	  to	  frame	  our	  
discussions	  (Figure	  2).	  	  Within	  each	  domain	  of	  the	  framework,	  up	  to	  six	  attributes	  were	  
identified	  that	  further	  describe	  the	  domain	  (see	  Table	  4).	  For	  example,	  Cultural	  Heritage	  
and	  Traditional	  Resource	  Practices	  were	  identified	  as	  attributes	  as	  Cultural	  wellbeing.	  
Indicators	  were	  then	  identified	  to	  measure	  the	  health	  of	  each	  attribute	  and	  domain.	  The	  
development	  of	  attributes	  and	  indicators	  is	  discussed	  in	  detail	  below.	  
	  

	  
Figure	  2.	  	  	  Human	  Wellbeing	  Framework	  diagram	  used	  to	  guide	  thinking	  of	  indicators	  of	  human	  wellbeing	  in	  
six	  domains:	  Psychological,	  Social,	  Cultural,	  Physical,	  Economic	  and	  Governance.	  
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At	  various	  times	  during	  the	  project,	  there	  were	  questions	  about	  whether	  we	  should	  be	  
developing	  measures	  of	  overall	  human	  wellbeing	  rather	  than	  measures	  of	  wellbeing	  that	  
are	  specific	  to	  the	  environment.	  	  We	  chose	  the	  latter	  for	  two	  primary	  reasons.	  	  First,	  the	  
PSP’s	  mandated	  goals	  refer	  to	  healthy	  human	  populations	  and	  their	  quality	  of	  life	  
“supported	  by	  a	  healthy	  Puget	  Sound”.	  	  To	  develop	  the	  most	  direct	  measures	  of	  this	  goal,	  
we	  chose	  to	  focus	  on	  those	  predictors	  of	  wellbeing	  specifically	  related	  to	  the	  natural	  
environment.	  	  Second,	  measuring	  overall	  human	  health	  and	  wellbeing	  are	  already	  within	  
the	  purview	  of	  public	  health	  agencies.	  	  We	  do	  not	  want	  to	  duplicate	  these	  efforts,	  although	  
employing	  their	  relevant	  existing	  data	  was	  definitely	  considered	  in	  this	  process.	  

Data	  Collection	  and	  Analysis	  
To	  test	  similarities	  across	  the	  three	  regions,	  we	  conducted	  three	  independent	  case	  studies	  
to	  develop	  indicators	  of	  human	  wellbeing	  relevant	  to	  the	  region.	  	  We	  used	  essentially	  the	  
same	  methods	  in	  each	  of	  the	  three	  regions,	  attempting	  to	  streamline	  and	  simplify	  as	  
possible	  along	  the	  way.	  In	  the	  Hood	  Canal,	  we	  reviewed	  seven	  documents	  summarizing	  
regional	  research	  on	  stakeholder	  values	  and	  interviewed	  19	  stakeholders,	  using	  a	  snowball	  
sampling	  technique	  (Table	  2)	  (Biedenweg	  et	  al.	  2014).	  	  The	  interviews	  focused	  on	  the	  
question	  “How	  does	  the	  Hood	  Canal	  environment	  contribute	  to	  your	  wellbeing?”	  	  The	  first	  
two	  interviewees	  were	  recommended	  by	  the	  regional	  collaborating	  agency,	  the	  Hood	  Canal	  
Coordinating	  Council,	  and	  subsequent	  interviewees	  were	  identified	  at	  the	  end	  of	  each	  
interview	  by	  asking	  for	  recommendations	  of	  people	  who	  think	  differently	  about	  their	  
relationship	  to	  the	  environment.	  	  A	  full	  list	  of	  participant	  demographics	  is	  provided	  in	  
Appendix	  I.	  All	  documents	  and	  interviews	  were	  coded	  to	  identify	  potential	  attributes	  for	  
each	  of	  the	  six	  domains	  by	  two	  researchers	  (Biedenweg	  et	  al.	  2014).	  	  We	  stopped	  
interviews	  once	  no	  new	  ideas	  were	  emerging	  for	  the	  attributes.	  	  	  
	  
	  
Table	  2.	  	  Data	  collection	  statistics	  from	  the	  three	  regions.	  
	  
	   Hood	  Canal	  

Watershed	  
Puyallup	  
Watershed	  

Whatcom	  
County	  

#	  Interviews	   19	   3	   24	  +15-‐
person	  	  

focus	  group	  
#	  Documents	  reviewed	   7	   69*	   22	  
#potential	  indicators	  provided	  at	  workshop	   98	   103	   103	  

#	  workshops	   3	   2	   3	  
#	  workshop	  participants	   32	   26	   28	  
*includes	  summaries	  of	  Communities	  of	  Interest	  meetings	  where	  participants	  shared	  values	  associated	  with	  
the	  watershed	  	  
	  



PSP	  Social	  Indicator	  Recommendations	   12	  

We	  then	  derived	  the	  wording	  for	  specific	  indicators	  for	  each	  attribute	  from	  a	  synthesis	  of	  
social	  indicators	  from	  the	  Puget	  Sound	  region	  (Hanein	  and	  Biedenweg	  2012).	  	  This	  resulted	  
in	  380	  potential	  indicators	  relevant	  to	  Hood	  Canal,	  a	  number	  too	  large	  to	  present	  to	  
stakeholders	  for	  feedback.	  An	  internal	  research	  team	  made	  up	  of	  the	  University	  of	  
Washington	  researchers	  and	  collaborating	  agency	  staff	  ranked	  this	  list	  by	  Relevance	  and	  
Importance	  (see	  Box	  2	  for	  criteria	  definitions)	  to	  come	  up	  with	  a	  final	  list	  of	  98	  indicators	  
that	  were	  presented	  to	  local	  residents	  in	  three	  identical	  workshops.	  	  We	  held	  three	  
workshops	  for	  two	  reasons:	  1)	  to	  achieve	  better	  geographic	  representation	  by	  providing	  
locations	  closer	  to	  people’s	  homes	  and	  2)	  to	  replicate	  the	  workshops	  to	  reduce	  the	  
possibility	  that	  group	  dynamics	  were	  the	  sole	  factor	  in	  final	  recommendations.	  	  	  

	  
Thirty-‐two	  participants	  worked	  in	  facilitated	  small	  groups	  focused	  on	  1-‐2	  domains	  to	  
refine	  and	  rank	  a	  maximum	  of	  ten	  indicators	  relevant	  and	  important	  to	  the	  Hood	  Canal	  for	  
their	  domain.	  	  Indicators	  were	  organized	  within	  domain	  by	  up	  to	  six	  attributes	  identified	  
through	  the	  preliminary	  research.	  	  Participants	  were	  welcomed	  to	  eliminate,	  combine,	  or	  
add	  indicators	  or	  attributes.	  The	  facilitators	  took	  notes	  of	  conversations	  that	  took	  place	  in	  
all	  groups	  and	  this	  information	  was	  taken	  into	  consideration	  when	  summarizing	  the	  
similarities	  across	  workshops.	  	  Finally,	  we	  took	  the	  indicators	  recommended	  in	  at	  least	  two	  
workshops	  and	  asked	  a	  small	  group	  of	  regional	  social	  scientists	  to	  rank	  the	  list	  for	  
importance,	  robustness,	  and	  practicality.	  	  All	  indicators	  that	  were	  recommended	  in	  all	  
three	  workshops	  or	  received	  an	  average	  score	  of	  4	  out	  of	  5	  from	  the	  social	  scientists	  were	  
recommended	  to	  the	  collaborating	  agency.	  
	  
In	  the	  Puyallup	  Watershed	  and	  Whatcom	  County,	  we	  followed	  similar	  procedures	  with	  the	  
following	  modifications.	  	  In	  the	  Puyallup,	  we	  collected	  locally	  relevant	  values	  from	  reports	  
rather	  than	  interviews.	  	  Because	  our	  collaborator,	  the	  Puyallup	  Watershed	  Initiative,	  had	  
been	  conducting	  stakeholder	  meetings	  with	  diverse	  groups	  that	  specifically	  asked	  about	  
values	  and	  goals	  for	  watershed	  management,	  we	  used	  their	  careful	  meeting	  notes	  rather	  
than	  conducting	  interviews	  with	  essentially	  the	  same	  participants.	  	  The	  values	  were	  again	  
coded	  into	  attributes	  and	  translated	  into	  350	  indicators	  that	  were	  internally	  consolidated	  
to	  100	  indicators	  for	  the	  workshops.	  	  While	  we	  still	  referred	  to	  the	  larger	  Puget	  Sound	  
Indicators	  document	  (Hanein	  and	  Biedenweg	  2012)	  to	  finalize	  the	  wording	  of	  the	  100	  

Box	  2.	  
Criteria	  Used	  for	  Rating	  Indicators	  
	  
Relevance:	  An	  indicator	  is	  relevant	  when	  it	  is	  meaningful	  to	  stakeholders	  and	  
reflective	  of	  management	  priorities.	  
Importance:	  An	  indicator	  is	  important	  when	  it	  provides	  unique	  added	  value	  to	  
the	  existing	  list	  of	  indicators,	  rather	  than	  being	  redundant.	  
Practicality:	  An	  indicator	  is	  practical	  when	  data	  are	  readily	  available	  or	  easy	  to	  
collect.	  
Robustness:	  An	  indicator	  is	  robust	  when	  it	  theoretically	  and	  practically	  
represents	  what	  it	  is	  trying	  to	  measure.	  
	  



PSP	  Social	  Indicator	  Recommendations	   13	  

indicators,	  we	  relied	  more	  on	  regional	  sources	  and	  our	  experience	  with	  what	  was	  highly	  
ranked	  in	  the	  Hood	  Canal	  workshops	  to	  develop	  the	  wording.	  	  We	  then	  held	  two	  
workshops	  instead	  of	  three	  to	  rank	  and	  refine	  the	  indicators.	  	  We	  did	  not	  conduct	  a	  social	  
science	  review.	  	  Rather,	  we	  considered	  the	  overall	  comments	  made	  by	  social	  scientists	  in	  
reference	  to	  the	  Hood	  Canal	  attributes	  and	  indicators	  to	  confirm	  that	  the	  recommended	  
indicators	  would	  be	  viable.	  	  We	  recommended	  all	  indicators	  that	  were	  highly	  rated	  in	  both	  
workshops	  as	  well	  as	  all	  the	  governance	  indicators	  that	  were	  highly	  rated	  in	  either	  
workshop	  to	  the	  collaborating	  organization.	  	  The	  reason	  for	  including	  all	  governance	  
indicators	  was	  because	  one	  workshop	  workgroup	  re-‐wrote	  all	  the	  indicators,	  thus	  making	  
it	  impossible	  to	  compare	  the	  two	  sets.	  	  	  	  
	  
In	  Whatcom	  County,	  we	  reviewed	  22	  documents	  and	  conducted	  24	  one-‐on-‐one	  interviews	  
and	  one	  focus	  group	  with	  15	  adults.	  	  We	  developed	  380	  potential	  indicators	  from	  the	  
values	  described	  by	  these	  sources.	  	  This	  time,	  we	  consolidated	  the	  indicators	  prior	  to	  
sending	  them	  for	  internal	  ranking.	  	  we	  eliminated	  indicators	  that	  1)	  represented	  values	  
that	  were	  not	  mentioned	  frequently	  by	  the	  different	  sources	  and	  2)	  were	  likely	  to	  be	  
difficult	  to	  measure	  through	  a	  survey	  or	  summarizing	  existing	  data.	  	  we	  prioritized	  keeping	  
indicators	  that	  1)	  represented	  values	  mentioned	  frequently	  by	  Whatcom	  residents	  and	  
documents	  and	  2)	  were	  similar	  to	  those	  that	  were	  highly	  ranked	  in	  Hood	  Canal	  and	  
Puyallup.	  	  Because	  the	  governance	  indicators	  were	  so	  different	  between	  the	  two	  Puyallup	  
workshops,	  we	  decided	  to	  hold	  three	  workshops	  again	  in	  Whatcom	  to	  facilitate	  the	  
comparison	  by	  increasing	  the	  sample	  size.	  	  The	  final	  indicators	  were	  again	  not	  reviewed	  by	  
social	  scientists.	  	  Rather,	  this	  step	  was	  reserved	  for	  the	  final	  scientific	  review	  of	  the	  
indicators	  that	  scored	  highly	  in	  all	  three	  regions.	  
	  
Because	  tribal	  participation	  in	  the	  workshops	  was	  minimal,	  this	  report	  compares	  the	  
results	  from	  the	  three	  case	  studies	  to	  a	  similar	  process	  run	  in	  the	  Swinomish	  (Donatuto	  et	  
al.	  2011)	  where	  tribal	  members	  identified	  attributes	  of	  indigenously-‐defined	  health.	  In	  
general,	  we	  found	  that	  key	  attributes	  were	  very	  similar	  between	  the	  case	  studies	  and	  the	  
Swinomish	  study.	  

Results	  
The	  final	  products	  from	  the	  three	  workshops	  included	  recommended	  attributes	  and	  
indicators	  from	  all	  six	  domains	  (Appendix	  II).	  	  Forty-‐seven	  attributes	  and	  78	  indicators	  
were	  recommended	  by	  at	  least	  two	  workshops	  in	  Hood	  Canal,	  Puyallup	  Watershed	  and	  
Whatcom	  County,	  or	  at	  least	  one	  workshop	  in	  the	  case	  of	  governance	  indicators	  in	  
Puyallup.	  The	  exceptions	  to	  this	  are	  five	  indicators	  recommended	  during	  one	  Whatcom	  
workshop.	  	  These	  made	  the	  final	  county	  recommendations	  because,	  although	  they	  were	  
only	  developed	  in	  one	  workshop,	  they	  represented	  common	  ideas	  from	  interviews	  with	  
groups	  that	  were	  underrepresented	  in	  the	  workshops.	  	  Similarly,	  nine	  indicators	  were	  
added	  to	  the	  final	  recommendations	  to	  more	  fully	  represent	  the	  Swinomish	  attributes	  and	  
increase	  the	  representation	  of	  tribal	  values	  in	  the	  list.	  
	  
The	  number	  of	  recommended	  attributes	  and	  indicators	  were	  fairly	  similar	  for	  each	  region,	  
with	  the	  exception	  of	  the	  Governance	  indicators	  from	  the	  Puyallup	  Watershed	  as	  a	  result	  of	  
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having	  only	  two	  workshops	  (Table	  3).	  	  In	  general,	  more	  indicators	  were	  recommended	  for	  
the	  Governance,	  Economic	  and	  Physical	  domains	  than	  the	  Social,	  Cultural	  and	  
Psychological.	  	  In	  fact,	  no	  specific	  Social	  indicators	  were	  recommended	  in	  the	  Puyallup	  
watershed.	  	  That	  said,	  we	  emphasize	  that	  these	  domains	  are	  not	  mutually	  exclusive;	  many	  
indicators	  can	  represent	  concepts	  from	  more	  than	  one	  domain.	  
	  
Table	  3.	  	  Number	  of	  unique	  attributes/indicators	  recommended	  during	  each	  workshop	  
process	  by	  human	  wellbeing	  domain.	  
	   Hood	  Canal	  

Watershed	  
Puyallup	  
Watershed	  

Whatcom	  
County	  

Total	  unique	  
attributes/indicators	  

Governance	   5/6	   6/15	   6/6	   14/25	  
Social	   3/3	   0/0	   2/6	   4/7	  
Cultural	   3/3	   2/2	   2/2	   5/8	  
Psychological	   3/3	   3/3	   2/3	   7/8	  
Physical	   5/6	   4/5	   5/5	   8/12	  
Economic	   2/5	   6/7	   4/8	   9/19	  
TOTAL	   21/26	   21/32	   21/30	   47/79	  
	  
Some	  of	  the	  originally	  recommended	  attributes	  from	  the	  different	  workshops	  had	  
essentially	  the	  same	  meaning	  with	  slightly	  different	  wordings.	  	  These	  were	  consolidated	  
and	  are	  summarized	  in	  Table	  4.	  	  Within	  each	  domain,	  2-‐4	  attributes	  representing	  the	  same	  
concept	  were	  recommended	  in	  at	  least	  two	  of	  the	  workshops.	  	  It	  is	  from	  these	  attributes	  
that	  we	  developed	  the	  final	  recommended	  list	  in	  the	  next	  section.	  In	  general,	  there	  was	  
more	  agreement	  on	  the	  attributes	  than	  the	  specific	  indicator	  wording	  to	  represent	  those	  
attributes.	  	  As	  a	  result,	  we	  made	  recommendations	  of	  indicators	  based	  on	  wording	  that	  was	  
either	  most	  commonly	  used	  or	  that	  was	  clearest	  for	  developing	  a	  useful	  metric	  of	  that	  
attribute	  as	  it	  had	  been	  described	  during	  the	  workshops.



Puget	  Sound	  Social	  Indicators	  Recommendations	   15	  

Table	  4.	  	  Final	  attributes	  recommended	  in	  each	  region	  as	  compared	  to	  attributes	  defined	  in	  Swinomish	  process	  
Domain	   Attribute	   Hood	  Canal	   Puyallup	   Whatcom	   Swinomish	  
Psychological	   Sense	  of	  Place/Place	  Identity	   X	   X	   	   X	  

Positive	  emotions	   X	   	   	   X	  
Safety	   	   X	   X	   X	  
Subjective	  Wellbeing	   X	   	   	   	  
Freedom	   	   	   X	   	  
Pride	   	   	   X	   	  
Aesthetics	   X	   	   	   	  

Physical	   Access	  to	  healthy/local	  food	   X	   X	   X	   	  
Safe	  Food	   X	   	   X	   	  
Access	  to	  Natural	  Areas	   	   X	   X	   	  
Outdoor	  Activity	   X	   X	   X	   	  
Air	  Quality	   	   X	   X	   	  
Drinking	  Water	  Quality	   X	   X	   X	   	  

Economic	   Natural	  Resource	  Industries	   X	   X	   X	   	  
Natural	  Resource	  Jobs/Income	   X	   	   X	   X	  
Livable	  Communities	   	   	   X	   	  
Working	  lands	   	   X	   	   	  
Job	  Satisfaction	   	   X	   	   	  
Equity	   	   X	   	   	  

Governance	   Stewardship	   X	   X	   	   X	  
Effective	  government	   X	   	   X	   	  
Trust	  in	  government	   X	   	   X	   	  
Democratic	  Engagement/Open	  Participation	   	   X	   X	   	  
Leadership/Equity	   	   X	   X	   	  
Access	   X	   	   	   	  
Communication	   X	   	   	   	  
Collaboration	   	   	   X	   	  
Transparency	   	   	   X	   	  
Sustainable	  Infrastructure/Policy	   	   X	   	   	  

Social	   Community	  Cohesion	   X	   	   X	   X	  
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Strong	  Families	  and	  Friendships	   X	   	   	   X	  
Trust	   X	   	   X	   	  

Cultural	   Traditional	  resource	  practices	   X	   	   X	   X	  
Cultural	  events	   X	   X	   X	   	  
Cultural	  heritage	   	   X	   	   	  
Rural	  character	   X	   	   	   	  
Respect/Stewardship	   	   	   	   X	  
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Recommendations	  
	  

Human	  Wellbeing	  Indicators	  
Table	  5	  provides	  23	  indicators	  that	  were	  either	  highly	  rated	  in	  at	  least	  two	  areas	  or	  are	  the	  
best	  representation	  of	  the	  recommended	  attributes	  in	  terms	  of	  comprehensive,	  clear	  
wording	  that	  can	  result	  in	  a	  measurable	  metric.	  	  These	  are	  the	  indicators	  recommended	  for	  
consideration	  as	  part	  of	  the	  Quality	  of	  Life	  Vital	  Signs.	  	  	  Additionally,	  we	  recommend	  
considering	  a	  subjective	  wellbeing	  measure	  (available	  in	  the	  CDC’s	  Behavioral	  Risk	  Factor	  
Surveillance	  System	  or	  easy	  to	  collect	  via	  a	  survey)	  as	  it	  transcends	  many	  of	  these	  specific	  
indicators	  and	  is	  comparable	  to	  nationally	  and	  internationally	  collected	  data.	  
	  
Table	  5.	  	  23	  recommended	  indicators	  for	  human	  wellbeing	  related	  to	  the	  environment	  	  
Domain	   Attribute	   Indicator	  
Cultural	   Cultural	  Events	   Number	  of	  opportunities	  and	  %	  of	  residents	  who	  participate	  in	  

natural	  resource-‐inspired	  cultural	  activities	  (such	  as	  salmon	  
homecoming,	  farmers	  market,	  outdoor	  recreation	  events,	  etc.)	  

Cultural	  Practices	   %	  of	  residents	  who	  feel	  they	  are	  able	  to	  maintain	  cultural	  practices	  
associated	  with	  natural	  resources	  	  

Social	   Trust	   %	  of	  residents	  who	  trust	  people	  in	  their	  immediate	  and	  broader	  
communities	  (2-‐3	  levels)	  	  

Community	  Cohesion	  
Index	  

Frequency	  of	  outdoor	  activities	  with	  friends/family	  
Frequency	  of	  working	  with	  other	  community	  members	  to	  steward	  
environmental	  resources,	  prepare	  cultural	  events,	  or	  solve	  
problems	  
Ability	  to	  get	  sufficient	  natural	  resources	  from	  formal	  and	  informal	  
networks	  	  

Psychological	   Safety	   %	  of	  residents	  who	  feel	  safe	  in	  their	  neighborhood,	  open	  spaces	  
and	  natural	  areas	  	  

Sense	  of	  Place	   %	  of	  residents	  who	  express	  a	  positive	  connection	  to	  the	  region	  	  
%	  of	  residents	  who	  express	  (or	  nurture)	  a	  sense	  of	  stewardship	  for	  
the	  watershed	  	  

Positive	  emotions	   %	  of	  residents	  who	  describe	  experiencing	  positive	  
feelings/emotions	  from	  being	  in	  nature,	  such	  as	  awe,	  inspiration,	  
fulfillment,	  appreciation,	  solitude,	  relaxation,	  sense	  of	  peace	  and	  
reflection	  	  

Subjective	  Wellbeing	   Average	  response	  to	  overall	  life	  satisfaction	  question	  
Physical	   Outdoor	  Activity	   	  %	  of	  households	  within	  1/2	  mile	  of	  parks,	  urban	  plazas,	  public	  

courtyards,	  community	  gardens	  or	  trailheads	  (10miles	  rural)	  	  
Average	  number	  of	  hours	  per	  week	  of	  outdoor	  activity	  (by	  activity:	  
outdoor	  work,	  gardening/farming,	  walking,	  bicycling,	  swimming,	  
etc.)	  	  

Air	  Quality	   Number	  of	  moderate	  air	  quality	  days	  in	  urban	  and	  rural	  areas	  per	  
year	  	  

Drink	  water	   %	  of	  drinking	  water	  tests	  results	  comply	  with	  appropriate	  standards	  	  
Healthy	  Foods	  Index	   Average	  household	  distance	  to	  fresh	  produce	  (personal	  farm,	  

grocery	  store,	  farm	  stand)	  
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Availability	  of	  commonly	  harvested	  food	  species	  
#	  shellfish	  bed	  closures	  per	  year	  	  

Economic	   Natural	  resource-‐based	  
industry	  

%	  of	  regional	  economic	  activity	  that	  is	  from	  natural	  resource-‐based	  
industries:	  agriculture,	  commercial	  shellfish,	  commercial	  fishing,	  
timber,	  non-‐timber	  products	  and	  tourism	  

Natural	  resource-‐based	  
jobs	  

Number	  of	  living-‐wage	  jobs	  by	  resource-‐based	  industry	  categories	  
Unemployment	  rate	  in	  natural	  resource-‐based	  jobs	  

Governance	   Trust	  in	  Government	   %	  of	  residents	  who	  trust	  local	  and	  regional	  government	  to	  make	  the	  
right	  decisions	  to	  protect	  natural	  resources	  

Democratic	  Engagement	   %	  of	  residents	  who	  feel	  they	  have	  the	  opportunity	  to	  influence	  
natural	  resource	  decisions	  if	  they	  wanted	  to	  

Representativeness	   Diversity	  of	  perspectives	  and	  participants	  in	  natural	  resource	  
decision-‐making	  (advisory	  boards,	  councils,	  etc.)	  
%	  of	  residents	  who	  feel	  represented	  by	  community	  and	  
government	  leaders	  (see	  themselves	  reflected	  in	  leadership)	  

Stewardship	   Percent	  of	  participants	  engaging	  in	  a	  natural	  resource	  stewardship	  
activity/year	  	  
#	  of	  natural	  resource	  development	  projects	  	  

	  

Indices	  vs.	  Portfolio	  
In	  addition	  to	  content,	  consideration	  must	  be	  given	  to	  the	  structure	  of	  the	  Vital	  Signs.	  	  
Should	  any	  of	  these	  be	  combined	  to	  form	  an	  index	  or	  indices?	  	  Should	  any	  of	  these	  replace	  
existing	  Vital	  Signs	  or	  are	  they	  already	  redundant	  with	  existing	  Vital	  Signs?	  	  Several	  of	  the	  
recommendations	  are	  already	  indices,	  such	  as	  the	  Community	  Cohesion	  Index	  and	  the	  
Healthy	  Foods	  Index.	  	  Others	  could	  be	  similarly	  combined,	  with	  internal	  validity	  to	  be	  
tested	  upon	  collecting	  more	  data.	  	  In	  general,	  however,	  we	  caution	  against	  indices	  as	  they	  
often	  lack	  scientific	  and	  practical	  meaning,	  hiding	  the	  real	  issues	  we	  care	  about	  monitoring.	  

Addressing	  Shifting	  Baselines	  
It	  is	  possible	  that	  some	  predictors	  of	  wellbeing	  related	  to	  the	  environment	  may	  shift	  over	  
time.	  	  For	  example,	  we	  know	  that	  engaging	  in	  outdoor	  activities	  has	  numerous	  benefits	  for	  
humans,	  but	  we	  do	  not	  know	  the	  duration	  of	  activity	  required	  to	  obtain	  benefits	  nor	  the	  
extent	  to	  which	  indoor	  activities	  can	  replace	  the	  benefits	  of	  outdoor	  activities.	  	  As	  a	  result,	  a	  
drop	  in	  overall	  outdoor	  activity	  from	  year	  1	  to	  year	  5	  may	  not	  have	  a	  definitive	  impact	  on	  
overall	  human	  wellbeing.	  	  It	  is	  partially	  for	  this	  reason	  that	  we	  also	  recommend	  regular	  
monitoring	  of	  a	  subjective	  wellbeing	  measure.	  	  Subjective	  wellbeing	  assesses	  an	  
individual’s	  overall	  perception	  of	  the	  quality	  of	  their	  life.	  	  This	  metric	  can	  be	  compared	  to	  
ecological	  metrics	  and	  metrics	  specifically	  measuring	  people’s	  relationship	  to	  the	  
environment	  to	  explore	  the	  relationship	  between	  healthy	  human	  populations	  and	  a	  healthy	  
Puget	  Sound.	  	  More	  importantly,	  however,	  shifting	  baselines	  can	  be	  addressed	  by	  using	  
spatially-‐explicit	  sampling	  to	  collect	  data	  from	  areas	  where	  we	  know	  recovery	  strategies	  
have	  taken	  place	  or	  not	  take	  place	  to	  be	  able	  to	  test	  for	  the	  impact	  of	  environmental	  change	  
on	  variation	  in	  human	  wellbeing	  indicators.	  



Puget	  Sound	  Social	  Indicators	  Recommendations	   19	  

Next	  Steps	  for	  Selection	  
With	  the	  regional	  processes	  complete,	  we	  now	  present	  these	  findings	  for	  review	  by	  two	  
groups	  of	  experts,	  a	  small	  group	  of	  social	  scientists	  with	  expertise	  in	  social	  indicators	  
related	  to	  the	  environment	  and	  a	  group	  of	  representatives	  of	  Puget	  Sound	  stakeholder	  
groups.	  	  Each	  of	  these	  groups	  will	  asked	  to	  use	  a	  specific	  set	  of	  criteria	  (see	  Appendix	  III)	  to	  
rate	  the	  23	  indicators	  and	  will	  be	  asked	  to	  comment	  about	  whether	  these	  indicators	  should	  
be	  developed	  at	  the	  local	  or	  the	  basin	  scale,	  and	  whether	  the	  Vital	  Sign(s)	  should	  be	  
comprised	  of	  individual	  indicators	  or	  a	  portfolio.	  

Feedback	  on	  Case	  Study	  Process	  from	  Participants	  
We	  collected	  exit	  surveys	  from	  68	  workshop	  participants	  to	  quantify	  their	  experience	  with	  
the	  indicator	  development	  process.	  	  We	  also	  had	  conversation	  with	  most	  of	  the	  
interviewees	  and	  workshop	  participants	  about	  their	  opinion	  of	  the	  process.	  	  The	  majority	  
felt	  the	  development	  of	  human	  wellbeing	  indicators	  to	  be	  an	  important	  task.	  	  On	  a	  scale	  of	  
1-‐10,	  the	  average	  score	  for	  the	  importance	  of	  the	  workshop	  was	  8.4	  for	  Hood	  Canal,	  8.2	  for	  
Puyallup	  and	  8.0	  for	  Whatcom	  County.	  	  When	  asked	  to	  select	  adjectives	  that	  described	  their	  
experience	  in	  the	  workshop,	  78%	  in	  Hood	  Canal,	  95%	  in	  Puyallup	  and	  87%	  in	  Whatcom	  
selected	  interesting	  (Figure	  3).	  	  Those	  who	  were	  unsatisfied	  with	  the	  project	  and	  process	  
were	  rural	  community	  members	  from	  Hood	  Canal	  and	  Whatcom	  County.	  	  They	  expressed	  
that	  the	  workshops	  were	  useless	  and	  were	  skeptical	  of	  government	  agencies	  monitoring	  
human	  wellbeing.	  
	  

	  
Figure	  3.	  	  Percent	  of	  respondents	  from	  each	  region	  that	  selected	  the	  above	  adjectives	  to	  
describe	  the	  workshop	  experience.	  	  N=	  68.	  	  (21	  from	  Puyallup,	  24	  from	  Hood	  Canal	  and	  23	  
from	  Whatcom).	  
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Conclusions	  
The	  development	  of	  human	  wellbeing	  and	  quality	  of	  life	  indicators	  is	  a	  final	  step	  to	  filling	  in	  
PSP’s	  Vital	  Signs	  for	  monitoring	  progress	  toward	  recovering	  ecosystem	  health	  and	  the	  
social	  systems	  that	  depend	  on	  it.	  	  	  Identifying	  and	  collecting	  data	  on	  these	  indicators	  serves	  
several	  policy-‐relevant	  purposes,	  including	  monitoring	  the	  status	  of	  wellbeing,	  evaluating	  
the	  effectiveness	  of	  recovery	  strategies,	  and	  selecting	  strategies	  most	  likely	  to	  contribute	  to	  
both	  ecological	  and	  human	  health.	  
	  
This	  document	  summarizes	  two	  years	  of	  work	  in	  three	  local	  areas	  of	  Puget	  Sound	  to	  
develop	  locally-‐specific	  metrics	  of	  human	  wellbeing	  related	  to	  the	  environment.	  	  It	  
recommends	  23	  indicators	  across	  six	  domains	  for	  consideration	  by	  both	  social	  scientists	  
and	  regional	  partner	  and	  stakeholder	  representatives	  as	  potential	  Human	  Wellbeing	  Vital	  
Signs	  .	  	  In	  addition	  to	  considering	  specific	  indicators,	  these	  reviewers	  should	  consider	  
whether	  any	  or	  all	  of	  the	  indicators	  should	  be	  combined	  into	  an	  index.	  	  A	  final	  technical	  
document	  with	  recommendations	  will	  be	  presented	  to	  the	  PSP	  Science	  Panel	  and	  ultimately	  
to	  the	  PSP	  Leadership	  Council	  in	  early	  2015.	  
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Appendix	  I.	  	  Representation	  of	  interview	  and	  workshop	  
participants	  for	  all	  three	  regions	  
	  
	   Hood	  

Canal	  
Puyallup	  
Watershed	  

Whatcom	  

Public	  health	  representatives	   8	   1	   5	  (1	  tribal)	  
Community	  service	  representatives	   4	   4	   1	  
Economic	  development	  representatives	   4	   3	   4	  
Academic	  social	  scientists	   2	   2	   2	  
Tribal	  members/representatives	   3	   2	   2	  
Extension	  professionals	   2	   4	   2	  
Forestry	  representatives	   0	   0	   1	  
Agriculture	  representatives	   1	   2	   4	  
Fishing/Shellfishing	  representatives	   2	   0	   1	  
Local	  government	  representatives	   4	   3	   6	  
Planning	  representatives	   1	   2	   2	  
Tourism/Recreation	  representatives	   3	   1	   1	  
Historical	  preservation	  representative	   1	   0	   0	  
Environmental	  organization	  
representatives	  

5	   5	   0	  

Rural	  citizens	  (not	  representing	  groups	  
above)	  

3	   0	   20	  

Urban	  citizens	  (not	  representing	  groups	  
above)	  

0	   0	   6	  
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Appendix	  II.	  	  Final	  recommended	  indicators	  from	  all	  three	  regions	  &	  Swinomish	  
comparison	  
The	  number	  represents	  the	  number	  of	  workshops	  in	  which	  the	  indicator	  was	  recommended	  that	  formed	  the	  basis	  of	  its	  recommendation	  to	  that	  region.	  
	  

Domain	   Attribute	   Indicator	  

Hood	  
Canal	  
(N=3)	  

Puyallup	  
(N=2)	  

Whatcom	  
(N=3)	  

Swinomish	  
Tribal	  
Wellness	  
Indicators	  

Cultural	  
	  

Cultural	  events	  
	  

Percent	  of	  residents	  who	  participate	  in	  natural-‐
resource	  inspired	  cultural	  activities	  	   3	   	  	   2	   	  	  
Total	  attendance	  to	  local	  community/cultural	  facilities	  
and	  tours	  that	  promote	  a	  connection	  with	  the	  
watershed+	   	  	   2	   	  	   	  	  
Number	  of	  opportunities	  to	  share	  and	  celebrate	  
culture,	  community,	  and	  heritage,	  such	  as	  salmon	  
homecoming,	  storytelling,	  and	  farmers	  market;	  
Stommish,	  Pioneer	  Days,	  Ski	  to	  Sea,	  etc.)	   	  	   1	   	  2	   	  	  

Cultural	  heritage	  
Percent	  of	  people	  who	  feel	  they	  understand	  culture	  
and	  history	  of	  the	  Puyallup	  watershed	   	  	   2	   	  	   	  	  

Respect/Stewardship	  

Respect/	  stewardship-‐-‐conferring	  respect	  of	  relations	  
between	  human,	  natural	  and	  spirit	  world,	  protection	  
of	  cultural	  resources	   	  	   	  	   	  	   X	  

Rural	  Character	  

Distribution	  and	  quantity	  of	  urban,	  rural,	  agriculture,	  
forest,	  mineral	  resource,	  conservation	  and	  stewardship	  
lands.	   2	   	  	   	  	   	  	  

Traditional	  resource	  
practices	  
	  

Proportion	  of	  residents	  who	  say	  that	  they	  would	  like	  to	  
regularly	  access	  traditionally/commonly	  harvested	  
natural	  resources	  and	  are	  able	  to	  do	  so	  as	  much	  as	  
needed	   3	   	  	   	  	   	  	  
Percent	  of	  residents	  who	  feel	  they	  are	  able	  to	  maintain	  
cultural	  practices	  associated	  with	  natural	  resources	  	   	  	   	  	   2	   	  	  
Ability	  to	  honor	  proper	  rituals,	  prayers	  and	  thoughtful	  
intentions	   	  	   	  	   	  	   X	  
Healing/	  arts	  programs	   	  	   	  	   	  	   X	  
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Economic	  
	  

Equity/Access	   Annual	  tribal	  salmon	  catch	   	  	   2	   	  	   	  	  

Equity/Business	  
Ratio	  of	  number	  small/local	  business	  owners	  to	  
outside	  investor	  owners	  (Forestry,	  fisheries,	  
agriculture,	  eco-‐agritourism)	   	  	   2	   	  	   	  	  

Equity/Revenue	   Ratio	  of	  total	  economic	  output	  by	  industry/	  number	  of	  
jobs	  in	  industry	   	  	   2	   	  	   	  	  

Industry	  
	  

Percent	  of	  economic	  activity	  that	  is	  from	  natural	  
resource-‐based	  small	  business	   2	   	  	   	   	  	  
Relative	  Market	  value	  of	  forest,	  fisheries	  and	  
agricultural	  products	  sold	  locally,	  regionally,	  within	  the	  
US	  and	  exported	   	  	   	  	   2	   	  	  
Percent	  of	  revenue	  to	  local	  economy	  from	  agriculture,	  
commercial	  shellfish,	  commercial	  fishing,	  timber,	  non-‐
timber	  products	  and	  tourism;	  Relative	  contribution	  of	  
local	  and	  non-‐local	  natural	  resource	  industries	  to	  
Whatcom	  County	  economy	  (forestry,	  agriculture,	  
fisheries;	  by	  commodity	  if	  desired)	  	   3	   	  	   3	   	  	  
#	  of	  local	  supporting	  businesses	  to	  industry,	  by	  natural	  
resource	  sector	  	   3	   	  	   	  	   	  	  
#,	  size	  and	  profitability	  of	  natural	  resource-‐based	  
businesses	  working	  within	  Whatcom	  County	  (working	  
farms,	  timber	  mills,	  fishing	  canneries)	   	  	   	  	   2	   	  	  
%	  of	  farms	  and	  rural	  residents	  without	  water	  rights	   	  	   	  	   2	   	  	  
#	  of	  acres	  of	  forest	  and	  farmland	  in	  active	  production	  
and	  #	  of	  permitted	  or	  locally	  based	  boats	   	  	   	  	   2	   	  	  

Job	  satisfaction	  
%	  of	  residents	  who	  express	  job	  satisfaction	  
(disaggregated	  by	  annual	  earnings)	   	  	   2	   	  	   	  	  

Jobs	  
	  

#	  of	  jobs	  and	  living	  wages	  per	  worker	  by	  resource-‐
based	  employment/industry	  categories	  and	  economic	  
clusters	  by	  county,	  and	  unemployment	  rates	  at	  
subarea	  level	  matching	  state	  database	   2	   	  	   	  	   	  	  
#	  of	  new	  jobs	  created	  by	  natural	  resource	  employment	  
sector/year	   3	   	  	   	  	   	  	  
%	  of	  total	  wages	  in	  county	  paid	  by	  natural	  resource	  
based	  industries	   	  	   	  	   2	   	  	  
Unemployment	  rate	  by	  economic	  sector	  
	   	  	   	  	   2	   	  	  
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Livable	  Community	  
Cost	  of	  living	  index	  for	  rural	  and	  urban	  households	  
(septic,	  water,	  electric,	  permit	  costs,	  etc.)*	   	  	   	  	   1	   	  	  

Revenue	  
Total	  multiplier	  effect	  of	  working	  land	  dollars	  spent	  in	  
watershed	  (agriculture,	  forestry,	  fisheries,	  eco-‐
agritourism)	   	  	   2	   	  	   	  	  

Working	  lands	  (farm,	  
forest,	  fisheries)	  
	  

Acres	  of	  working	  land/water	  in	  sustainable	  
management	   	  	   2	   	  	   	  	  
Acres	  of	  working	  land/acres	  of	  development	   	  	   2	   	  	   	  	  

Governance	  
	  

Access	  	  
	   %	  of	  shoreline	  that	  is	  publicly	  accessible	  or	  owned	   3	   	  	   	  	   	  	  

Collaboration	  
#	  of	  resource	  management	  issues	  in	  which	  
governments	  collaborate	   	  	   	  	   2	   	  	  

Communication	  

%	  of	  Hood	  Canal	  residents	  who	  have	  learned	  about	  
resource	  management	  or	  recreation	  issues	  through	  
different	  media	  this	  year:	  newspaper,	  radio,	  website,	  
printed	  media,	  mobile	  app,	  educational	  resources	  for	  
school	  aged	  children,	  word	  of	  mouth;	  include	  source	   3	   	  	   	  	   	  	  

Democratic	  
Engagement	  
	  

%	  of	  residents	  who	  report	  that	  community	  
participation	  and	  decision-‐making	  is	  fun*	   	  	   1	   	  	   	  	  
%	  of	  residents	  who	  feel	  heard	  and	  respected	  in	  
community	  decision-‐making	  processes*	   	  	   1	   	  	   	  	  
#	  of	  venues	  where	  people	  from	  different	  backgrounds	  
and	  with	  different	  values	  discuss	  issues	  of	  community	  
importance*	   	  	   1	   	  	   	  	  
%	  of	  residents	  who	  participate	  in	  natural	  resource	  
advocacy	  groups+	   	  	   1	   	  	   	  	  
%	  of	  residents	  who	  are	  voting	  on	  local	  elections	  (for	  
example	  conservation	  district)+	   	  	   1	   	  	   	  	  

Effective	  
Government	  

Average	  and	  maximum	  number	  of	  days	  to	  process	  a	  
permit	  by	  permit	  type	  (from	  submission	  to	  decision)	   	  	   	  	   1	   	  	  

Effectiveness	  of	  
Public	  Policies	  

%	  of	  identified	  PIC	  failures	  with	  corrective	  action	  
initiated	  within	  “x”	  weeks	   2	   	  	   	  	   	  	  

Equity	  
%	  of	  residents	  who	  feel	  represented	  by	  community	  
and	  government	  leaders	  (see	  themselves	  reflected	  in	  
leadership)*	   	  	   1	   	  	   	  	  

Leadership	   %	  of	  residents	  who	  think	  government	  and	  community	  
leaders	  are	  effective*	   	  	   1	   	  	   	  	  



Puget	  Sound	  Social	  Indicators	  Recommendations	   26	  

Open	  Participation	  
%	  of	  residents	  who	  feel	  they	  have	  the	  opportunity	  to	  
influence	  natural	  resource	  decisions	  if	  they	  wanted	  to	   	  	   	  	   3	   	  	  

Stewardship	  
	  

%	  of	  participants	  engaging	  in	  a	  natural	  resource	  
stewardship	  activity/year;	  #	  of	  students	  involved	  in	  
stewardship	  activities	   3	   1	   	  1	   X	  
#	  natural	  resource	  development	  projects	   	  	   1	   	  	   X	  
%	  of	  residents	  who	  have	  volunteered	  in	  their	  
community	  in	  the	  last	  quarter	  (in	  whatever	  capacity)	  	   	  	   1	   	  	   	  	  
%	  of	  residents	  who	  take	  individual	  actions	  to	  protect	  
the	  Puget	  Sound	  	   	  	   1	   	  	   	  	  
%	  of	  residents	  who	  feel	  that	  efforts	  of	  local	  
government	  to	  encourage	  and	  practice	  stewardship	  
are	  diverse	  and	  supported	  by	  a	  wide	  range	  of	  interest	  
groups	   	  	   	  	   1	   	  	  

Sustainable	  
Infrastructure	  
	  

%	  of	  residents	  who	  live	  within	  1/2	  mile	  of	  a	  bus	  stop	  or	  
other	  alternative	  transportation*	   	  	   1	   	  	   	  	  
#	  of	  residents	  living	  within	  1/2	  mile	  of	  neighborhood	  
components	  (public	  transit,	  grocery	  store,	  library,	  
school,	  park,	  etc.)+	   	  	   1	   	  	   	  	  

Sustainable	  Policy	  
	  

%	  of	  critical	  areas	  (floodplain,	  unstable	  slopes,	  lahar	  
hazard	  areas)	  that	  are	  protected	  from	  development+	   	  	   1	   	  	   	  	  
#	  of	  people	  participating	  in	  programs	  that	  provide	  
incentives	  for	  sustainable	  practices	  (whatever	  they	  are	  
from	  carpooling	  to	  recycling	  to	  keep	  land	  in	  farm	  and	  
forest)+	   	  	   1	   	  	   	  	  
%	  or	  acres	  of	  natural	  areas,	  resource	  lands	  and	  
environmentally-‐sensitive	  areas	  
protected/maintained/restored/created	  through	  
innovative	  (TDR	  and	  conservation	  easements)	  and	  
other	  means+	   	   1	   	  	   	  	  

Transparency	   %	  of	  residents	  who	  feel	  that	  local	  resource	  
management	  decision-‐making	  is	  transparent	   	  	   	  	   2	   	  	  

Trust	  in	  government	  

#	  of	  Hood	  Canal	  residents	  who	  report	  trust	  in	  experts	  
and	  local	  and	  state	  government	  and	  collaborative	  
government	  efforts;	  %	  of	  residents	  who	  trust	  local	  
government	  to	  make	  the	  right	  decisions	  to	  protect	  
natural	  resources	  

2	  
	   	  	  

2	  
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Physical	  
	   Access	  to	  healthy	  

Food	  

Average	  household	  distance	  to	  fresh	  produce	  
(personal	  farm,	  grocery	  store,	  farm	  stand)	   	  	   	  	   2	   	  	  
#	  Shellfish	  Bed	  Closures	  per	  year	   	  	   	  	   2	   	  	  

Access	  to	  Local	  Food	  
	  

Availability	  of	  commonly	  harvested	  species	  (e.g.	  
hardshell	  clams,	  crabs,	  shrimp,	  salmon,	  deer,	  elk,	  
mushrooms,	  rose	  hips,	  willow,	  cedar,	  other	  plants	  or	  
animals)	   3	   	  	   	  	   	  	  
Food	  resources	  produced	  in	  the	  communities	  where	  
they	  are	  consumed	  (include	  fishing,	  local	  farms,	  
gardens,	  etc.)	   	  	   2	   	  	   	  	  

Access	  to	  natural	  
areas/public	  spaces	  

%	  of	  households	  within	  a	  half	  mile	  of	  parks,	  urban	  
plazas,	  public	  courtyards,	  community	  gardens	  or	  
trailheads	  (10miles	  rural)	   	  	   2	   2	   	  	  

Air	  Quality	  

#	  of	  moderate	  air	  quality	  days	  in	  urban	  and	  rural	  areas	  
per	  year;	  #	  of	  days	  during	  the	  calendar	  year	  that	  air	  
quality	  was	  good,	  moderate,	  unhealthful,	  very	  
healthful	  or	  hazardous	  (must	  include	  pollutants	  from	  
smoke)	   	  3	   2	   2	   	  	  

Outdoor	  Activity	  
	  

Approximate	  number	  of	  hours	  residents	  engage	  in	  
outdoor	  activities	  (divided	  into	  work	  that	  involves	  
outdoor	  physical	  activity,	  swimming,	  hiking,	  walking,	  
running,	  mountain	  biking,	  human-‐powered	  watercraft,	  
skiing,	  scuba,	  home	  care	  (garden,	  yard),	  &	  other	  
motorcraft)	  per	  week;	  %	  of	  people	  and	  frequency	  of	  
outdoor	  activity	  (by	  activity:	  outdoor	  work,	  
gardening/farming,	  walking,	  bicycling,	  swimming,	  etc.)	   3	   	  	   2	   	  	  
#	  of	  people	  using	  natural	  areas	   	  	   2	   	  	   	  	  
%	  of	  swimming	  beaches	  that	  meet	  safe	  swimming	  
standards	  at	  all	  times	  during	  the	  summer	   2	   	  	   	  	   	  	  

Overall	  
Environmental	  
Health	  Index	  

Environmental	  health	  impact	  index	  (fine	  air	  particulate	  
matter,	  drinking	  water	  quality,	  waste	  management,	  
etc.	  by	  jurisdiction)	   	  	   2	   	  	   	  	  

Safe	  Drinking	  
Water/Water	  
Quality	  

Drinking	  water	  testing	  results	  from	  Community	  Groups	  
and	  wells;	  %	  of	  drinking	  water	  systems	  that	  comply	  
with	  relevant	  water	  quality	  standards	   2	   2	   	  2	   	  	  

Safe	  Food	  	  
	  

Toxin	  levels	  in	  shellfish	  harvest	  areas,	  commercial	  and	  
recreational:	  PSP,	  crypto,	  giardiasis,	  vibriosis,	  notoviris	   3	   	  	   	  	   	  	  
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Psychological	  
	   Aesthetics	  

%	  of	  residents	  who	  are	  able	  to	  experience	  the	  beauty	  
of	  nature	  on	  a	  daily	  basis	   	  	   2	   	  	   	  	  

Freedom	  
	  

%	  of	  residents	  who	  feel	  they	  have	  sufficient	  personal	  
freedom	  and	  choices.	  	  Later	  divided	  into:	  %	  of	  
residents,	  by	  demographic,	  who	  feel	  they	  have	  
sufficient	  choices	  	  in	  accessing	  and	  experiencing	  the	  
natural	  environment;	  %	  of	  residents,	  by	  demographic,	  
who	  feel	  that	  environmental	  protection	  regulations	  are	  
impairing	  their	  quality	  of	  life	   	  	   	  	   3	   	  	  

General	  subjective	  
wellbeing	  

%	  of	  residents	  who	  express	  high	  life	  satisfaction	  or	  
happiness	  and	  percent	  who	  express	  living	  in	  Hood	  
Canal	  as	  a	  contributor	  to	  this	   2	   	  	   	  	   	  	  

Place	  Identity/Sense	  
of	  Place	  
	  

%	  of	  residents	  who	  express	  a	  positive	  connection	  to	  
the	  region	   	   	  	   	  	   X	  
%	  of	  residents	  who	  express	  (or	  nurture)	  a	  sense	  of	  
stewardship	  for	  the	  watershed	   	  	   2	   	  	   	  	  
%	  of	  residents	  who	  feel	  connected	  to	  their	  local	  food	  
system	   	  	   2	   	  	   	  	  

Positive	  emotions	  

%	  of	  residents	  who	  describe	  experiencing	  positive	  
feelings/emotions	  from	  being	  in	  nature	  in	  Hood	  Canal,	  
such	  as	  awe,	  inspiration,	  fulfillment,	  appreciation,	  
solitude,	  relaxation,	  sense	  of	  peace	  and	  reflection	   3	   	  	   	  	   X	  

Pride	   %	  of	  residents,	  by	  demographic,	  who	  feel	  a	  sense	  of	  
pride	  in	  stewarding	  natural	  resources	   	  	   	  	   2	   	  	  

Safety	  

%	  of	  residents	  who	  feel	  safe	  in	  their	  neighborhood	  and	  
in	  open	  spaces	  and	  natural	  areas.	  	   	  	   2	   2	   	  	  
Feeling	  of	  safety-‐-‐trust	  that	  water,	  natural	  resources	  
are	  safe	  to	  eat,	  drink,	  work	  and	  play	  there	  without	  
worry	   	  	   	  	   	  	   X	  
Confidence	  that	  environment	  is	  stable/	  resilient,	  will	  
be	  here	  for	  next	  7	  generations	  	   	  	   	  	   	  	   X	  

Social	  
	  

Community	  
Cohesion	  
	  

%	  of	  residents	  who	  have	  worked	  with	  other	  residents	  
to	  manage	  resources,	  prepare	  cultural	  events,	  solve	  
community	  challenges,	  or	  share	  harvested	  goods	  in	  the	  
past	  year	   2	   	  	   	  	   	  	  
%	  community	  members	  have	  a	  job	  or	  role	  in	  
community	  and/or	  with	  local	  natural	  resources	   	  	   	  	   	  	   X	  
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Appendix	III.	References	for	partner	and	stakeholder	input	on	
recommended	indicators		
	
These	tables	are	intended	to	be	used	as	references	for	completing	the	Partner	and	
Stakeholder	Survey	on	Human	Wellbeing	Indicators.	
	
Table	1.	Recommended	Indicators	of	Human	Wellbeing	Indicators	

Table	2.	Criteria	for	Review	of	Human	Wellbeing	Indicators	

Table	3.	Rating	Scale	for	Prioritization	of	Human	Wellbeing	Indicators	
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Sharing	  –people	  able	  to	  get	  sufficient	  natural	  resources	  
thru	  informal	  or	  formal	  community	  networks	   	  	   	  	   	  	   X	  
%	  of	  residents	  who	  feel	  that	  others	  in	  the	  region	  value	  
the	  contribution	  of	  natural	  resource	  industries	  (e.g.	  
logging,	  farming,	  fishing,	  mining)	   	  	   	  	   2	   	  	  
%	  of	  residents	  who	  feel	  they	  have	  a	  voice	  in	  their	  
community*	   	  	   	  	   1	   	  	  
%	  of	  residents	  who	  feel	  that	  they	  understand	  the	  
differences	  of	  both	  city	  and	  rural	  lifestyle	  choices	   	   	   3	   	  

Future	  generations	  
%	  of	  residents,	  by	  demographic,	  who	  feel	  that	  the	  next	  
generation	  will	  have	  a	  better/worse	  quality	  of	  life	  than	  
current	  generation	   	   	   2	   	  

Strong	  Families	  and	  
Friendships	  
	  

Average	  number	  of	  days/year	  participate	  in	  outdoor	  
activities	  with	  family	  members	  and/or	  friends	   3	   	  	   	  	   	  	  
Family-‐-‐supportive,	  cohesive	   	  	   	  	   	  	   X	  

Trust	   %	  of	  residents	  who	  trust	  people	  in	  their	  surrounding	  
community	   3	   	  	   2	   	  	  
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Table	1.	Recommended	Indicators	of	Human	Wellbeing	
Domain	 Attribute	 Indicator

Cultural	

Cultural	Events	

1.	Number	of	opportunities	and	%	of	residents	who	
participate	in	natural	resource‐inspired	cultural	activities	
(such	as	salmon	homecoming,	farmers	market,	outdoor	
recreation	events,	etc.)	

Cultural	Practices	
2.	%	of	residents	who	feel	they	are	able	to	maintain	
cultural	practices	associated	with	natural	resources		

	 	

Social	

Trust	 3.	%	of	residents	who	trust	people	in	their	immediate	and	
broader	communities	(2‐3	levels)		

Community	
Cohesion	Index	

4a.	Frequency	of	outdoor	activities	with	friends/family
4b.	Frequency	of	working	with	other	community	
members	to	steward	environmental	resources,	prepare	
cultural	events,	or	solve	problems	
4c.	Ability	to	get	sufficient	natural	resources	from	formal	
and	informal	networks		

	 	

Psychological	

Safety	
5.	%	of	residents	who	feel	safe	in	their	neighborhood,	
open	spaces	and	natural	areas		

Sense	of	Place	

6.	%	of	residents	who	express	a	positive	connection	to	the	
region		
7.	%	of	residents	who	express	(or	nurture)	a	sense	of	
stewardship	for	the	watershed		

Positive	emotions	

8.	%	of	residents	who	describe	experiencing	positive	
feelings/emotions	from	being	in	nature,	such	as	awe,	
inspiration,	fulfillment,	appreciation,	solitude,	relaxation,	
sense	of	peace	and	reflection		

Subjective	
Wellbeing	

9.	Average	response	to	overall	life	satisfaction	question

	 	

Physical	

Outdoor	Activity	

10.	%	of	households	within	1/2	mile	of	parks,	urban	
plazas,	public	courtyards,	community	gardens	or	
trailheads	(10miles	rural)		
11.	Average	number	of	hours	per	week	of	outdoor	activity	
(by	activity:	outdoor	work,	gardening/farming,	walking,	
bicycling,	swimming,	etc.)		

Air	Quality	 12.	Number	of	moderate	air	quality	days	in	urban	and	
rural	areas	per	year		

Drinking	water	
13.	%	of	drinking	water	tests	results	comply	with	
appropriate	standards		

Healthy	Foods	
Index	

14a.	Average	household	distance	to	fresh	produce	
(personal	farm,	grocery	store,	farm	stand)	
14b.	Availability	of	commonly	harvested	food	species	
14c.	#	shellfish	bed	closures	per	year		
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Domain	 Attribute	 Indicator

Economic	

Natural	resource‐
based	industry	

15.	%	of	regional	economic	activity	that	is	from	natural	
resource‐based	industries:	agriculture,	commercial	
shellfish,	commercial	fishing,	timber,	non‐timber	products	
and	tourism	

Natural	resource‐
based	jobs	

16.	Number	of	living‐wage	jobs	by	resource‐based	
industry	categories	
17.	Unemployment	rate	in	natural	resource‐based	jobs

	 	

Governance	

Trust	in	
Government	

18.	%	of	residents	who	trust	local	and	regional	
government	to	make	the	right	decisions	to	protect	natural	
resources	

Democratic	
Engagement	

19.	%	of	residents	who	feel	they	have	the	opportunity	to	
influence	natural	resource	decisions	if	they	wanted	to	

Representativeness

20.	Diversity	of	perspectives	and	participants	in	natural	
resource	decision‐making	(advisory	boards,	councils,	etc.)	
21.	%	of	residents	who	feel	represented	by	community	
and	government	leaders	(see	themselves	reflected	in	
leadership)	

Stewardship	
22.	Percent	of	participants	engaging	in	a	natural	resource	
stewardship	activity/year		
23.	#	of	natural	resource	development	projects		
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Table	2.	Criteria	for	Review	of	Indicators	

	
	
	 	

Relevance	to	human	wellbeing	in	Puget	Sound
An	indicator	is	most	relevant	when	it	is	meaningful	to	a	diversity	of	stakeholders	and	
reflective	of	management	priorities.	
	

Importance	for	comprehensively	representing	human	wellbeing	
An	indicator	is	important	when	it	provides	unique	added	value	to	the	existing	list	of	
indicators,	rather	than	being	redundant,	and	is	complementary	to	other	indicators.	
	

Appropriateness	as	local	or	soundwide	measure	
An	indicator	is	more	appropriate	at	the	local	scale	if	there	is	enough	variability	across	the	
region	to	make	a	soundwide	measure	meaningless.	
	

Relevance	to	management	concerns		
Indicator	should	provide	information	related	to	specific	management	goals	and	strategies	
	

Communication	Power:	Understandable	by	the	public	and	policymakers		
Indicator	should	be	simple	to	interpret,	easy	to	communicate,	and	public	understanding	
should	be	consistent	with	technical	definitions.	
	

Progress	assessment:	Linkable	to	scientifically‐defined	reference	points	and	progress	targets		
It	should	be	possible	to	link	indicator	values	to	quantitative	or	qualitative	reference	points	
and	target	reference	points,	which	imply	positive	progress	toward	recovery	goals.		
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Table	3.	Rating	Scale	for	Prioritizing	Indicators	
This	scale	will	be	used	to	identify	the	highest	priority	indicators	of	human	wellbeing.	Use	of	
the	Very	High	rating	should	be	should	be	reserved	for	the	top	5	or	fewer	indicators.	Use	of	
the	High	and	Very	High	ratings	should	be	reserved	the	top	10	or	fewer	indicators,	
combined.		
	

	
	

Very	High	–	Indicator	should	be	included	in	any	portfolio of	five	or	fewer indicators	of	human	
wellbeing	

For	example:	
 The	indicator	is	highly	relevant,	important	and	appropriate	across	>	70%	of	

Puget	Sound,		
 AND	it	is	the	best	measure	of	the	domain	and	attribute,		
 AND	it	is	not	covered	by	an	existing	Vital	Sign	

		
High	–	Indicator	should	be	included	in	any	portfolio	of	ten	or	fewer	human	wellbeing	indicators	

For	example:	
 The	indicator	is	relevant	and	important	indicator	across	25%‐70%	of	Puget	

Sound,		
 OR	is	critical	for	representing	a	small	area	or	vulnerable	community	in	Puget	

Sound,	
 AND	is	a	good	indicator	of	domain	and	attribute,	but	not	the	best,		
 OR	the	topic	is	covered	at	least	partially	by	another	human	wellbeing	indicator	

or	existing	Vital	Sign	
	
Medium	–	Indicator	should	only	be	included	in	a	larger		Puget	Sound	portfolio	(greater	than	ten	
indicators)	of	human	wellbeing	indicators		

For	example:	
 It	is	an	important	indicator	but	only	relevant	to	<25%	of	Puget	Sound,		
 OR	the	associated	domain	and	attribute	are	better	measured	using	another	

indicator,		
 OR	the	domain	and	attribute	are	not	the	most	important	or	relevant	to	Puget	

Sound	human	wellbeing	
	
Low	–	Indicator	should	not	be	included	in	any	portfolio	of	human	wellbeing	indicators		

For	example:	
 It	is	not	an	important	indicator	of	human	wellbeing	in	Puget	Sound,		
 OR	it	is	an	important	indicator	but	only	relevant	to	a	very	limited	area	of	Puget	

Sound	
	

Not	Rated	–	I	do	not	feel	qualified	or	would	prefer	not	to	rate	indicator	as	measure	of	Puget	
Sound	human	wellbeing	
	
	



Appendix 2. Evaluation of Candidate Indicators 
 

A2.1. Summary of criteria and considerations used to select final portfolio of human wellbeing indicators. Results of evaluation are presented 
in table A2.2. 

Variable Description Treatment in portfolio 
Evaluation variables included in summary table  

DIR Desired directional trend of indicator  
(Up, Maintain, Down, Disputed) 

Aside from economic indicators, preference was given to indicators for which the desired directional trend is not 
disputed 

ES Environmental Sensitivity (Very Low, Low, 
Medium, High, Very High) 
( ) = higher uncertainty 

A higher preference was given to indicators with greater sensitivity to environmental status, regardless of 
uncertainty 

MS Management sensitivity (Very Low, Low, 
Medium, High, Very High) 
( ) = higher uncertainty 

A higher preference was given to indicators with greater sensitivity to management process and actions, regardless 
of uncertainty 

SSR Social Science review score 
Y = two or more “Good” ratings 
N = fewer than two “Good” ratings 

Preference was given to indicators rated “Good” by two or more reviewers (Y) 

STR1 Stakeholder review – count of reviewers 
scoring the indicator High or Very High (n 
= 13) 

Preference was given to indicators with 50% (7 out of 13) or more High or Very High ratings 

STR2 Stakeholder review – average rating by 
reviewers (n =13) 
High = 4.0 

Preference was given to higher rated indicators 

DOM2 Secondary Human wellbeing domains 
addressed by indicators 

The portfolio aims to cover all domains with either primary or secondary human wellbeing indicators 

Additional evaluation variables not included in summary table  

Domain and attribute coverage by other indicators The portfolio aims to cover all human wellbeing domains with either new or existing indicators.  

Existing Vital Sign indicator coverage of same domains 
and attributes 

Existing Vital Sign indicators were given preference over similar candidate indicators if they both effectively 
addressed similar domains and attributes 

Objective vs subjective indicators The portfolio aims to balance objective and subjective indicators 

Criteria considered in previous science reviews of candidate indicators 
 Spatial and demographic coverage of indicator Because multiple scientific reviews of the indicators had already been completed at multiple points in the process, 

the project team did not include criteria related to the spatial and demographic coverage of the indicator or data 
continuity. Demographic variability will be addressed with sampling design for the relevant indicators. 

 Data for continuous time series 

 



A2.2. Results of Candidate Indicator Evaluation  
* Source = Source of candidate indicator (P = Local Pilot Project; SS = Social Science Reviewer; ST = stakeholder and partner recommendations) 
** Tier = Rating by project team (1 = Keep; 2 = Recommend for future development; 3 = Do not advance) 
*** See A2.1 for descriptions and treatment of each variable 
 

Domain & 
Attribute Recommended Indicator Source* Tier** 

Evaluation Variables*** 
Evaluation Notes DIR ES MS SSR STR1 STR2 DOM2 

Cultural 

Cultural Events 

Number of opportunities or % of 
residents who participate in natural 
resource-inspired cultural activities 
(such as salmon homecoming, farmers 
market, outdoor recreation events, etc.) 

P 2 Up or 
Maintain 

low-
med high N 8 2.75 Social; 

Economic 

Indicator likely sensitive to many factors other than 
environmental condition; Tested in pilot survey but 
would be better measured with specific event data 
(don’t exist yet); Likely a good predictor of other 
human wellbeing attributes so would be good to 
consider testing at a later date to see what it can tell 
us 

Cultural 
Practices 

% of residents who feel they are able to 
maintain cultural practices associated 
with natural resources 

P 1 Up or 
Maintain 

med-
high 

med-
high N 8 2.69 Governance; 

Physical 

More sensitive to environmental status and 
management actions; Resonated more with 
stakeholders; Tested in pilot survey 

Economic                       

Natural 
resource-based 
industry 

1. total amount for natural resource 
industries 
2. % of total regional economic activity 
that is from natural resource industries: 
agriculture, commercial shellfish, 
commercial fishing, timber, non-timber 
products and tourism 

P 1 
1 Disputed (high 

med) n/a Y 8 2.77 Cultural; 
Psychological 

Both are important indicators of maintenance of 
natural resource industries as part of broader 
economy; Amount and proportion are both 
important to track since relative proportion of total 
economy will go down as regional economy grows; 
Consider investing in development of dataset to 
better track all relevant natural resource industries 

Natural 
resource-based 
jobs 

Number of living-wage jobs by resource-
based industry categories P 1 Disputed med-

high high Y 7 2.62 Psychological; 
Cultural 

Important to track; Use number rather than % since 
relative proportion of total jobs will inevitably 
decline as total economy grows 

Unemployment rate in natural resource-
based jobs P 3 Disputed med-

high high y 6 2.25 Psychological Not needed if previous indicator is included  

Governance                       

Democratic 
Engagement 

% of residents who feel they have the 
opportunity to influence natural 
resource decisions if they wanted to 

P 1 
(index) 

Up or 
Maintain 

low-
med high Y 8 2.69 Psychological 

 Very important indicator of whether or not 
recovery effort is engaging people in decision-
making in a way that increases political and social 
will; Very sensitive to management process 



Domain & 
Attribute Recommended Indicator Source* Tier** 

Evaluation Variables*** 
Evaluation Notes DIR ES MS SSR STR1 STR2 DOM2 

Freedom rights and freedom to make decisions 
about how resources are managed ST 1 

(index) 
Up or 

Maintain 
low-
med high -  - - Cultural; 

Psychological 
Very important to many tribal and rural partners; 
Very sensitive to management process 

Representative-
ness 

Diversity of perspectives and 
participants in natural resource 
decision-making (advisory boards, 
councils, etc.) 

P 3 Up or 
Maintain 

low-
med high N 8 2.67 Cultural; Social 

Important but very difficult to measure 

% of residents who feel represented by 
community and government leaders 
(see themselves reflected in leadership) 

P 1 
(index) 

Up or 
Maintain low high N 6 2.38 Psychological 

Important but might not provide much beyond 
other governance indicators; worth testing in survey 
but will be important to word question so that 
responses isn’t only addressing current public office 
holders  

Stewardship 

Percent of residents engaging in a 
natural resource stewardship 
activity/year  

P 1 Up or 
Maintain 

med-
high 

med-
high Y 10 3.36 

Physical; 
Social; 

Psychological; 
Economic 

Rated highly by all reviewers; Sensitive to 
environmental status and management process; 
Recommend revising to better address collective 
stewardship and social interactions to bring more 
social indicators into portfolio 

# of natural resource development 
projects  P 3 ? high (high 

med) N 5 2.80 - 
Less a measure of human wellbeing than a measure 
of progress of recovery effort; Consider for later 
development as an effectiveness measure  

Sustainable 
Infrastructure/ 
Policy 

indicator related to policies in place to 
protect natural resources (e.g. CAO) ST 3 Up or 

Maintain low high N 5 2.80 - 
Indicator would be difficult to measure (quantity or 
quality?) but attribute is important; Consider what 
other indicators can tell us about this attribute 

Trust in 
Government 

% of residents who trust local and 
regional government to make the right 
decisions to protect and recover Puget 
Sound 

P 1 
(index) 

Up or 
Maintain 

low-
med 

med-
high N 8 2.62 Psychological; 

Social 

Important and sensitive to management actions; 
Tested in pilot survey; Consider future inclusion of a 
question related to protection from natural 
disasters (e.g. flooding) 

Physical                       

Air Quality Number of moderate air quality days in 
urban and rural areas per year  P 1 Up or 

Maintain  high high Y 6 2.54 - 

An important indicator but currently no data 
sources split out urban vs. rural air quality. 
Recommend using Puget Sound counties for now 
and developing measure to track urban vs rural air 
quality in future by working with partners. 



Domain & 
Attribute Recommended Indicator Source* Tier** 

Evaluation Variables*** 
Evaluation Notes DIR ES MS SSR STR1 STR2 DOM2 

Healthy Foods 
Index 

# shellfish bed closures per year  P 1 Up or 
Maintain high high N 9 2.85 

Governance; 
Economic; 

Cultural 

An important indicator of recreational access to 
local foods; Complementary to existing shellfish 
indicator that is a better measure of general water 
quality or economic health. 

Availability of locally harvestable food 
species P 1 Up or 

Maintain high 
(high 
low-
med) 

N 9 2.85 

Cultural; 
Physical; 

Governance; 
Psychological 

An important indicator not only because of healthy 
foods but because of physical outdoor activity 
associated with harvesting local foods. 

Average household distance to high 
quality fresh produce (personal farm, 
grocery store, farm stand) 

P 3 Up or 
Maintain low (med 

low) N 9 2.85 Governance 
Would be very difficult to measure and not directly 
relevant to Puget Sound recovery 

Outdoor 
Activity 

% of households within 1/2 mile of 
parks, beaches, community gardens or 
trailheads (10 miles for rural)  

P 3 Up or 
Maintain 

(high 
low) 

low-
med N 7 2.54 Governance 

Broader than Puget Sound recovery. As an objective 
measure, it would be difficult to measure only for 
those open spaces within scope of Puget Sound 
recovery (e.g. not soccer fields) 

Average number of hours per week you 
spend outdoors in nature:  
(a) recreational: gardening/farming, 
walking, bicycling, swimming, fishing, 
clamming, firewood, etc.;  
(b) employment: logging, fishing, 
aquaculture, landscaping, etc  
(c) Average # of hours your children 
spend outdoors recreating 

P,SS 1,1,3 Up or 
Maintain 

a) high 
b) high, 

low 

(high 
low-
med) 

N 9 2.62 Psychological; 
Economic 

(a) and (b) are related to quality of and access to 
nature-based recreation opportunities. (c) is 
important but could be covered within (a) and (b). 
Combine with existing Swimming Beaches indicator 
to expand coverage of access to nature-based 
recreation. 

Water quality 

% of drinking water tests results comply 
with appropriate standards  P 2 Up or 

Maintain 
high 
med high Y 7 2.69 Governance 

This is very important but we don't currently have a 
good measure of drinking water quality that would 
tell us more than current federal standards. 
Recommend adopting placeholder and working with 
partners to develop better indicator of non-public 
water system quality. 

Engagement (hours spent) in clean 
water specific activities (e.g. food 
collection, recreation) 

ST 3 Up or 
Maintain 

med-
high 

(high 
low-
med) 

-  - -  - 

This can be covered with outdoor activity indicators. 
If we want to pull out water-based activities, we can 
expand the outdoor activity questions. 



Domain & 
Attribute Recommended Indicator Source* Tier** 

Evaluation Variables*** 
Evaluation Notes DIR ES MS SSR STR1 STR2 DOM2 

Psychological 

Positive 
Emotions 

% of residents who describe 
experiencing positive feelings/emotions 
from being in nature (such as awe, 
inspiration, fulfillment, appreciation, 
solitude, relaxation, sense of peace and 
reflection) 

P 1 Up or 
Maintain 

med-
high 

low-
med N 9 3.15 - 

Include in Sense of Place index and test specific 
emotions; Tested two specific emotions in pilot 
survey (both high and same trend); Recommend 
testing a couple emotions and reducing to single 
question if all trend similarly 

Safety 

a. % of residents who feel safe in locally 
available open spaces and natural areas 
b. To address flooding, earthquakes, 
other nat disasters: "Overall, I trust local 
management to protect me from 
natural hazards" (Agree -> disagree) 

P 3 Up or 
Maintain 

(lowme
d) 

a) 
medb) 
high 

Y 6 2.25 Governance; 
Social 

Both are very sensitive to individual risk tolerance 
and might not say much about effectiveness of 
recovery effort; (a) would need to be clear that 
these are safety issues within scope of PSP (i.e. 
natural disasters); (b) good but could be better 
addressed with question about trust in government 

Sense of Place 

% of residents who express a positive 
connection to the region  P 1 Up or 

Maintain 
low-
med med N 10 3.25 Cultural 

Might not see much change in response to changing 
environmental conditions (sensitive to other 
factors) but good indicator of wellbeing related to 
perception of region; Worth testing in suite of 
questions on Sense of Place  

(% of) residents who feel a strong sense 
of stewardship for the watershed (agree 
--> disagree) 

P 1 Up or 
Maintain 

low-
med 

(high 
med) N 11 3.50 Governance; 

Cultural 

Same as above  

Pride of Place indicator ST 1 Up or 
Maintain 

med-
high med N 10 3.36 Cultural 

Very important to tribal and rural partners; Would 
likely capture important dimensions of Emigration 
and Willingness to Pay related to connection to 
Puget Sound environment 

Emigration ST 3 Down very 
low-low 

very 
low-
low 

- -  -  ? 

Very sensitive to many other factors beyond Puget 
Sound environment; Aspects related to 
environment could be captured with Pride of Place 
indicator  

Subjective 
Wellbeing 

Average response to overall life 
satisfaction question P 1 NA low low N 5 2.31 all Very important as baseline for understanding 

changes in most other human wellbeing indicators 

Sense of Place Willingness to pay; environmental 
paycheck ST 3 - - - - 

    

- 

Very sensitive to many other factors beyond Puget 
Sound environment; Aspects related to 
environment could be captured with Pride of Place 
indicator  



Domain & 
Attribute Recommended Indicator Source* Tier** 

Evaluation Variables*** 
Evaluation Notes DIR ES MS SSR STR1 STR2 DOM2 

Social 

Community 
Cohesion Index 
 

Frequency of outdoor activities with 
friends/family p 2 Up or 

Maintain 
low-
med med Y 4 2.17 Physical 

Social networks are one of greatest contributors to 
our wellbeing, but the degree to which we engage 
with the natural environment in social networks 
does not necessarily rise to the level of a Vital Sign; 
Consider for future development as management 
effectiveness indicator 

Frequency of working with other people 
to steward environmental resources 
(e.g. prepare cultural events, or solve 
problems) 

p 2 Up or 
Maintain 

med-
high high Y 4 2.17 Governance 

Social aspects of stewardship are important; 
Recommend revising above Stewardship indicator 
to address collective actions  

Access (Sharing) to natural resource 
(e.g. fish, shelllfish, firewood, wild 
game, berries) from formal, family and 
informal networks  

p 2 Up or 
Maintain high high Y 4 2.17 Physical 

Important but difficult to effect with recovery effort; 
Individual aspects of this indicator are related to 
physical health; Benefits associated with social 
networks around natural resources partially 
captured with revised stewardship indicator; 
Consider developing at later date 

Trust % of residents who trust people in their 
immediate and broader communities p 2 Up or 

Maintain low (med 
low) Y 8 2.69  - 

One of the most important predictors of human 
wellbeing but very sensitive to many other factors 
outside scope of Puget Sound recovery; Consider for 
inclusion at later time 

 
 



A3. Stakeholder and Partner Survey: Criteria and Survey Format 
 

This appendix lists the criteria and provides examples of the survey tool used by stakeholders and 
partners to rate the candidate human wellbeing indicators in November-December of 2014. 

 

Criteria for Stakeholder and Partner Review of Individual Indicators 

 

  

Relevance to human wellbeing in Puget Sound 
An indicator is most relevant when it is meaningful to a diversity of stakeholders and reflective 
of management priorities. 

Importance for comprehensively representing human wellbeing 
An indicator is important when it provides unique added value to the existing list of indicators, 
rather than being redundant, and is complementary to other indicators. 

Appropriateness as local or soundwide measure 
An indicator is more appropriate at the local scale if there is enough variability across the 
region to make a soundwide measure meaningless. 

Relevance to management concerns  
Indicator should provide information related to specific management goals and strategies 

Communication Power: Understandable by the public and policymakers  
Indicator should be simple to interpret, easy to communicate, and public understanding should 
be consistent with technical definitions. 

Progress assessment: Linkable to scientifically-defined reference points and progress targets  
It should be possible to link indicator values to quantitative or qualitative reference points and 
target reference points, which imply positive progress toward recovery goals.  

 



Snapshot of Survey Tool for Stakeholder and Partner Input: Individual Rating 

 

  



Criteria for Stakeholder and Partner Overall Rating of Indicators 

 
  

Very High – Indicator should be included in any portfolio of five or fewer indicators of human 
wellbeing. For example: 

• The indicator is highly relevant, important and appropriate across > 70% of Puget Sound,  
• AND it is the best measure of the domain and attribute,  
• AND it is not covered by an existing Vital Sign 
 

High – Indicator should be included in any portfolio  of ten or fewer human wellbeing indicators. For 
example, 

• The indicator is relevant and important indicator across 25%-70% of Puget Sound,  
• OR is critical for representing a small area or vulnerable community in Puget Sound, 
• AND is a good indicator of domain and attribute, but not the best,  
• OR the topic is covered at least partially by another human wellbeing indicator or 

existing Vital Sign 
 

Medium – Indicator should only be included in a larger Puget Sound portfolio (greater than 10 
indicators) of human wellbeing indicators. For example,  

• It is an important indicator but only relevant to <25% of Puget Sound,  
• OR the associated domain and attribute are better measured using another indicator,  
• OR the domain and attribute are not the most important or relevant to Puget Sound 

human wellbeing 
 

Low – Indicator should not be included in any portfolio (or index) of human wellbeing indicators. For 
example,  

• It is not an important indicator of human wellbeing in Puget Sound,  
• OR it is an important indicator but only relevant to a very limited area of Puget Sound 
 

Not Rated – I do not feel qualified or would prefer not to rate indicator as measure of Puget Sound 
human wellbeing 

 

 



Snapshot of Survey Tool for Stakeholder and Partner Input: Overall Rating 

 

 



A4. Social Science Review: Criteria and Decision Framework 
This appendix lists the criteria and decision framework that social science reviewers were asked to use 
to rate a candidate list of human wellbeing indicators for Puget Sound recovery. Reviewers were asked 
to rate each indicator as Good, Provisional, or Unsuitable based on the following criteria and decision 
tree (see below). Criteria were adapted from Levin et al., (2011) and O’Neil et al., (in prep). 

Criteria for Social Science Review of Human Wellbeing Candidate Indicators 

Conceptual Validity   
1. Theoretically sound Scientific, peer-reviewed findings should demonstrate that 

indicators can act as reliable surrogates for human 
wellbeing attribute(s). 

2. Predictable & sufficiently sensitive Indicators should respond unambiguously to variation in 
the attribute(s) they are intended to measure, in a 
theoretically or empirically-expected direction. 

3. Pertinent to state & condition of 
Puget Sound Human Wellbeing 

Indicators should be measures of the status of human 
wellbeing related to or dependent on Puget Sound 
ecosystems (habitats, species, and ecological processes) 

Feasibility   
4. Operationally simple The methods for sampling, measuring, processing, and 

analyzing the indicator data should be technically feasible 
5. Cost-effective Sampling, measuring, processing, and analyzing the 

indicator data should make effective use of limited 
financial resources. 

Data and Statistical Properties   
6. High signal-to-noise ratio It should be possible to estimate measurement and 

process uncertainty associated with each indicator, and to 
ensure that variability in indicator values does not prevent 
detection of significant changes. 

7. Consistently measurable Indicators should be directly and consistently measureable. 
8. Demographic, temporal, spatial 
variation is understood and/or 
detectable 

Diel, seasonal, annual, and decadal variability in the 
indicators should ideally be understood, as should spatial 
and demographic heterogeneity in indicator values. 

Management and reporting needs   
9. Responds predictably and is 
sufficiently sensitive to changes in a 
specific management action(s) or 
pressure(s) 

Management actions or other human-induced pressures 
should cause detectable changes in the indicators, in a 
theoretically- or empirically-expected direction, 

10. Linkable to scientifically-defined 
reference points and progress targets 

It should be possible to link indicator values to quantitative 
or qualitative reference points and target reference points, 
which imply positive progress toward ecosystem goals. 

 

  



Recommended Decision Tree for Social Science Evaluation of Candidate Human Wellbeing Indicators 
Adapted from O’Neil et al., (in prep) 

 

Levin, P.S., James, A., Kershner, J., O’Neill, S., Francis, T., Samhouri, J., Harvey, C., Brett, M.T. and Schindler, D. 
2011. The Puget Sound ecosystem: What is our desired outcome and how do we measure progress along the way? 
Glossary in Puget Sound Science Update, April 2011 version. Accessed from pugetsoundscienceupdate.com. Puget 
Sound Partnership. Tacoma, Washington.  

O’Neil, S., C. Sullivan, S. Redman, K. Stiles, T. Collier. In prep. Evolving the portfolio of indicators to assess and 
report on the condition and recovery of the Puget Sound ecosystem: Moving from theory to practice.  



A5. Summary of Proposed Portfolio and Recommended Changes to Existing Vital Signs 

The treatment of existing Vital Sign indicators within the proposed portfolio is shown in blue italics. 

EXISTING VITAL SIGN AND INDICATORS RECOMMENDED CHANGE PROPOSED VITAL SIGNS AND INDICATORS 
HUMAN HEALTH GOAL  
Swimming Beaches 
Swimming beaches 

Included as-is under 
expanded Vital Sign 

Outdoor Activity 
Swimming beaches 
Nature-based recreation (formerly Recreational 
fishing permits) 
Nature-based work 

On-site Sewage 
Inventory, inspection and repair of 
on-site sewage systems 
Extent of Marine Recovery Areas and 
other specially designated areas 

Moved to Water Quality 
goal 

 
 

Shellfish Beds 
Acres of harvestable shellfish beds 

Moved to Water Quality 
goal 

 Air Quality 
Air quality days in Puget Sound counties 
Local Foods 
Locally harvestable foods 
Recreational shellfish bed closures 
Drinking Water 
placeholder 

HUMAN QUALITY OF LIFE  
Quality of Life 
Quality of Life Index - placeholder 

Removed; topic addressed 
indicators and indices under 
other Vital Signs 

 

Sound Behavior Index 
Sound Behavior Index 

Included as-is under 
expanded Vital Sign 

Sound Behavior 
Sound Behavior Index 
Engagement in stewardship 

Recreational Fishing Permit Sales 
Recreational fishing and crabbing 
permits for Puget Sound 

Replaced with new indicator 
under Outdoor Activity 

 

Commercial Fisheries Harvest 
Pounds of salmon caught in 
commercial Puget Sound Harvest 

Replaced with new indicator 
under expanded Vital Sign 

Economic Vitality 
GDP (formerly Commercial fisheries harvest) 
Relative GDP 
Employment in natural-resource industries 

 Sense of Place 
Sense of place index 
Overall life satisfaction 
Good Governance 
Governance index 
Cultural Wellbeing 
Participation in cultural practices 

 

42   

 


	Human Wellbeing Techinical Memorandum
	A1. Recommended Social Indicators
	A2. Evaluation of Candidate Indicators
	A3. Stakeholder and Partner Survey
	A4. Social Science Review
	A5. Summary of Changes to Existing Vital Signs



