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ENVIRONMENTAL COUNCIL RECOMMENDATIONS ON 
THE GENUINE PROGRESS INDICATOR FOR HAWAI‘I 
 

Since Robert Kennedy’s powerful speech, gross 
domestic product (GDP) has only grown more important 
as the universal measuring stick for prosperity. It is an 
accident of history that GDP has evolved into this 
standard. Simon Kuznets, the originator of the GDP as a 
means to measure economic activity during the Great 
Depression, cautioned the United States (US) 
government that “the welfare of a nation can scarcely be 
inferred from a measurement of national income.” 

In China, for example, growth in GDP averaging around 
10 percent over recent years is attributed with ending 
poverty for 500 million of its citizens. Yet the 
environmental and social consequences of such rapid 
economic growth are becoming more and more apparent. 
So much so that China’s 12th Five-Year Plan (2011-
2015) breaks with tradition to adopt a lower annual 
growth target of 7 percent and focuses less on GDP 
growth and more on quality of life by addressing such 
issues as environmental pollution and social imbalances 
(The World Bank Group, 2014). 

Here in Hawai‘i, the forecast is that the economy (i.e., 
the gross state product) grew possibly 2.6% for 2013. 
For key indicators like population, tourism expenditures, 
real personal income, and jobs, these are increasing and 
likely to continue increasing. All signs point to yes, so it 
is therefore a healthy economy. We feel a collective 
sense of optimism that 2014 will be a good year. 

Also increasing during 2013: average single-family 
home prices toward $800,000; environmental 
degradation, including one of the worst environmental 
disasters in Hawai‘i’s history in the form of the molasses 
spill (Joaquin & Gutierrez, 2013); homelessness; 
greenhouse gas emissions; erosion of our beaches and 
beachfront homes; and local families in 
multigenerational homes or relocated to the mainland. 
All signs also point to these continuing to increase as 
well. Not only that, our system of measuring the 
economy’s health considers the activities we undertake 

that both drive these trends and seek to mitigate them to 
be positive contributions to the economy; e.g., the BP oil 
spill is counted a net gain to our national economy. 

For better or worse, decision makers rely on GDP and 
will continue to do so into the foreseeable future. In 
response, many societies are promoting “beyond GDP” 
approaches as a means of tempering it with other key 
economic, environmental, and social factors. In states 
and local governments across the US, the Genuine 
Progress Indicator (GPI) is gaining traction as a means 
to move beyond traditional GDP. Maryland has 
pioneered it as a practical tool for improving government 
decision making and operations. 

The excellent work by Dr. Ostergaard-Klem and Dr. 
Oleson is an invaluable foundation to adapting GPI to 
Hawai‘i, “island-style.” We hope this year’s report, as a 
first draft of a complete GPI baseline, serves as a 
framework for thinking about how to fund our state and 
county agencies to obtain and maintain high quality data 
and to further Governor Abercrombie’s effort to make 
data more accessible to the general public. 

More importantly, we hope that by introducing GPI to 
Hawai‘i, we can stimulate and contribute to a discussion 
of what good governance looks like here. That factors 
like family time will receive as much weight as jobs 
when touting the health of our economy. That the 
government will devote as many resources to monitoring 
these factors and improving them as it currently does to 
monitoring its key GDP indicators. That agencies tasked 
with these missions have the expertise and resources to 
collect valid data consistently over time and the political 
and social support to take steps to improve these factors. 
That our GDP and GPI will converge so that we can 
proclaim ourselves to be a healthy society, living in a 
healthy environment, and creating a healthy economy. 

We thank you for taking the time to consider this effort 
and welcome your participation. 

 

GPI-HI EC RECOMMENDATIONS ON THE GPI-HI 
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Conceptual Models 
Figure 1. Illustrating a negative adjustment to GPI to account for the cost of underemployment (ECN 5) 

 

Figure 2. Illustrating a negative adjustment to GPI to account for the cost of wetland loss (ENV4) 

 

Figure 3. Illustrating a positive adjustment to GPI to account for the value of unpaid housework (SCL 1) 
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While the GPI model adds to the discussion of the health 
of our economy, it is not without shortcomings. 
Concerns about the lack of good data or missing data are 
understandable given the breadth and magnitude of the 
indicators in GPI. Data are gathered from multiple 
sources with varying degrees of certainty, and should not 
be used for anything but general trends. Much of the 
data is gathered from national sources and prorated to 
state and local conditions in the absence of data at the 
local level. We have identified local data needs and hope 
to address those more completely in the future. We need 
to strengthen the GPI-HI model to better reflect the 
priorities and conditions within the local context.  

GPI work, including GPI-HI, is more than just the 
refinement of the model for the sake of an academic 
exercise. The faculty members of the GPI-HI team are 
also members of an interstate technical group poised to 
bring the model to the next level of sophistication 
(referred to as “GPI 2.0”).  

This report is one stop along the way for GPI-HI, having 
begun the journey with the technical report prepared for 
the 2012 EC Annual Report, for which we concentrated 
on only the environmental indicators. This current report 
builds upon the initial baseline by including for the first 
time for Hawai‘i, the expanded findings for all three 
categories of the GPI model: economic, social, and 
environmental. For each indicator we include an 
overview of its relevance, associated trends in the US 
and/or Hawai‘i, the GPI methods used, and the findings 
over a specified time period. All dollar values in the 
report are in 2000 US Dollars (“2000 USD”), unless 
otherwise specified. The final section of our report 
highlights the overall findings of GPI-HI model, as well 
as our recommendations for further actions and next 
steps. We hope that this report will spur constructive 
discussion and bring about greater collaboration, while 
contributing to the “beyond GDP” movement in both 
Hawai‘i and elsewhere. 

 

ECONOMIC INDICATORS 
 

ECN 1. Personal Consumption Expenditures 
 

Introduction to Issue 

The measure of personal consumption expenditures 
(PCE) is the primary measure of consumer spending in 
the US economy. PCE refers to the sum of all spending 
by households on new goods and services from private 
businesses and government entities. Goods include both 
durables (such as motor vehicles or furniture) and non-
durables (like clothing and footwear), while services can 
include health care, utilities, recreation, and 
unemployment insurance. Other examples range across a 
wide spectrum, including groceries, appliances, 
childcare, vacations, education, haircuts, and more 
(Berik & Gaddis, 2011).  

PCE constitutes a major component of GDP, showing 
how much of the income earned by households is being 
spent on current consumption, as opposed to being saved 
(US Department of Commerce, 2009). Likewise, this 

measure shows the share of economic output flowing to 
households rather than businesses, government, or other 
countries. The proportion of GDP attributed to consumer 
spending as personal consumption expenditures is 
significant; over two-thirds of domestic demand 
(Awuku-Budu et al., 2013; McCully, 2011; State of 
Maryland, 2010). Hence, PCE not only provides 
valuable insight into consumer behavior (Awuku-Budu 
et al., 2013), but also is viewed as the primary engine 
that drives economic growth (Berik & Gaddis, 2011; US 
Department of Commerce, 2009). Additionally, because 
of a close correlation with personal income (i.e., 
specifically as a function of disposable personal income 
or “DPI”), trends in PCE can reflect trends in other 
aspects of consumers’ economic wellbeing such as 
salaries and savings rates. As such, PCE estimates are an 
integral part of the US National Income and Product 
Accounts (NIPAs) tracking US economic activity. 

ECONOMIC INDICATORS 

ECN 1 
 

PERSONAL CONSUMPTION EXPENDITURES  
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Just as PCE is the driving component of GDP, it is also 
integral to the calculation of GPI. Both GDP and GPI 
use the measure of personal consumption as a critical 
starting point. Traditionally, increases in PCE are tied to 
a rise in GDP, accelerated economic growth, and 
positive contributions for a healthier economy. GPI 
includes PCE as a base, but unlike GDP, aims to 
incorporate the other impacts (whether positive or 
negative) generated as a result of household 
consumption. GPI adjusts the base using additional 
social and environmental measures rather than just 
economic measures, ultimately leading to a more 
accurate reflection of social welfare (Genuine Progress: 
Moving Beyond GDP, 2013). The structure of the GPI 
model, as well as the format of this report, reflects this 
significance; PCE is the first indicator, followed by 
indicators representing economic adjustments (e.g., for 
income inequality), contributions to social welfare (e.g., 
value of housework and volunteerism), depletion of 
social capital (such as costs of crime or lost leisure time), 
costs of environmental degradation and the private 
expenditures to defend against them, and depreciation of 
natural resources and stocks.  

General Trends 
Over the past 50 years, rising consumer demand for 
goods and services has been a key element of US 
economic growth (McCully, 2011). For the time period 
of 1959 to 2009, McCully (2011) notes that increases in 
consumer demand were supported by increases in 
personal income less personal current taxes (i.e., 
disposable personal income or DPI). For the nation, real 
DPI and real PCE each grew by an average annual rate 
of 3.4 percent from 1959 to 2009, or 2.2 percent on a per 
capita basis. Over the same time period, the primary 
composition of PCE has changed, shifting from durables 
to services (McCully, 2011). 

While we can easily locate the trends in PCE at the 
national level via the Bureau of Economic Analysis 
(BEA) NIPA tables, it is not so easy to find the PCE 
trends for Hawai‘i specifically. In the past, PCE at the 
state level had been measured by the State of Hawai‘i. 
However, as of the year 2000, DBEDT switched to using 
Gross State Product (GSP) generated by the USBEA 
rather than calculate its own, so PCE is no longer 
calculated by the state agency on a regular basis 
(Hawai‘i State Department of Business Economic 
Development & Tourism, 2012b). BEA currently only 
measures PCE on a national scale, but after exploring the 
possibility of state-level calculations, it now has plans to 
release a prototype in the fall of 2014 (Awuku-Budu et 
al., 2013; Hawai‘i State Department of Business 
Economic Development & Tourism, 2012b). These 
state-specific statistics could be used to indicate how 
households fare in recessions, identify declines in 
consumption by category, and compare growth rates of 
consumer spending and disposable personal income 
(Awuku-Budu et al., 2013). 

Historically for Hawai‘i, personal consumption has 
shown a relatively stable relationship with income and 
both tend to grow at similar rates (Hawai‘i State 
Department of Business Economic Development & 
Tourism, 2012b). Since state level personal consumption 
is not readily available, it is useful to instead examine 
the trend in total personal income growth for Hawai‘i 
and compare that with the US as a whole (Table 1) 
(Regional Economic Analysis Project, 2014). 

Likewise, the trend in per capita personal income growth 
can be found for Hawai‘i and compared with the national 
average as in Table 2 (Regional Economic Analysis 
Project, 2014). For both total and per capital personal 
income growth, a large boost in the growth rate took 
place in the 2000s, flanked on either side by a relatively 
low growth rate in per capita income.  

Table 1. Real total personal income growth in Hawai‘i and the United States, 1970-2012 

 Average Annual Percent Change 

 1970-2012 1970-1979 1980-1989 1990-1999 2000-2009 2010-2012 2012 

Hawai‘i 3.13 4.37 3.60 1.80 3.12 1.85 1.84 

United States 3.02 3.64 3.13 3.34 2.19 2.37 2.28 
*Real total personal income growth determined using the Chain-Weight Implicit Price Deflator for Personal Consumption (2009=1.00). 
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GPI Approach 
In the GPI model, the PCE indicator is listed first due to 
its significant contribution to overall GPI calculations. 
However, given that the BEA does not provide PCE for 
the states, previous GPI studies at the sub-national level 
calculated the statistics using a two-part calculation. 
First, the ratio of personal consumption to personal 
income is found for data at the national level and 
adjusted for inflation. This ratio is then applied to per 
capita income for the state, in order to arrive at an 
estimated figure for per capita PCE for that state. This 
method assumes that state residents spend an equivalent 
percentage of their income on personal consumption as 
the national average (Costanza et al., 2004). The per 
capita estimate is then multiplied by the state’s 
population, generating a state total for PCE. The 
equation used to calculate PCE in previous GPI sub-
national studies is as follows: 

Total State PCE = (Ratio of National 
Personal Consumption to Personal 
Income adjusted to 2000 USD) x (State 
Personal Income Per Capita) x (State 
Population) 

This calculation was used for GPI studies in Maryland 
and Vermont (Bagstad & Ceroni, 2007; State of 
Maryland, 2010). However, other studies took additional 
steps to include data more specific to their state. For 
example, both Ohio and Utah used the same equation 
above, yet made further changes to incorporate county-
specific data for richer comparisons among counties 
within each state (Bagstad & Shammin, 2012; Berik & 
Gaddis, 2011). They improved estimates by using 
localized personal consumption data from 
Environmental Systems Research Institute (ESRI) to 
form an index comparing county spending figures to the 
national spending average (set at 1). By multiplying the 
output from the above equation by the spending index, 

Utah and Ohio further adjusted PCE up or down 
depending on the location-specific consumer data from 
ESRI. 

Utah took yet another step and modified PCE to exclude 
expenditures that result in welfare loss, thus reinforcing 
the assumption that GPI should capture reductions in 
well-being resulting from increased spending and 
economic growth. To achieve this, all household tobacco, 
half of alcohol, and all junk food expenditures were 
deducted from PCE calculations (Berik & Gaddis, 2011). 
The authors suggest that these slight downward 
reductions could be smaller than the future health care 
costs associated with these goods. It is uncertain whether 
health-related expenditures should be deducted in future 
studies; also, the required healthcare data for this lacking. 

Ultimately, personal consumption will be an important 
indicator if and when GPI patterns across different states 
are compared. The rates of growth can be compared 
between personal consumption expenditures versus 
negative social, economic, and environmental costs over 
a given time period. The discrepancies between personal 
consumption and the costs of economic growth can be 
used to explain differences in per capita GPI across 
geographical areas, either within studies (e.g., counties) 
or among studies (i.e., states) (Bagstad & Shammin, 
2009).  

GPI-HI Approach 
For GPI-HI, we used the basic calculation stated above. 
We first calculated the ratio of personal consumption to 
personal income at the national level as found in the 
BEA NIPA tables and adjusted to USD in the year 2000. 
However, this ratio indicates the propensity to consume 
for the average American and assumes that the average 
resident of Hawai‘i will have the same willingness to 
consume rather than save that share of his or her income. 
Using Hawai‘i’s personal income per capita from US 

Table 2. Real per capita personal income growth in Hawai‘i and the United States, 1970-2012 

 Average Annual Percent Change 

 1970-2012 1970-1979 1980-1989 1990-1999 2000-2009 2010-2012 2012 

Hawai‘i 1.63 1.83 2.14 0.78 2.02 0.72 0.80 

United States 1.97 2.51 2.16 2.08 1.22 1.59 1.52 
*Real per capita personal income growth determined using the Chain-Weight Implicit Price Deflator for Personal Consumption (2009=1.00). 
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BEA, we multiplied it by the ratio indicating the national 
propensity to consume. That figure was then multiplied 
by the state population to arrive at an estimate of the 
total personal consumption expenditures for Hawai‘i. 

Based on our PCE estimates for years 1960 to 2012, 
Hawai‘i’s general trend has been upwards with an 
average annual growth rate of 3.39%. Our estimates are 
similar to the draft prototype figures calculated by BEA. 
The BEA estimated Hawai‘i’s 2011 PCE as $38.752 
billion (US Department of Commerce, 2013a), while our 
calculations estimated $37.358 billion (all in 2000 USD). 
The monetary value of Hawai‘i’s PCE is relatively low, 
falling in the bottom quarter of the draft state 
measurements, and is less than a quarter of the national 
average (US Department of Commerce, 2013c).  

For the year 2012 Hawai‘i’s personal consumption 
expenditures were valued at $37.9 billion total for the 
state or $27, 240 per capita (2000 USD). The average 

annual value in the period for which data were 
available (1960-2012) is estimated at $21.6 billion or 
$19,900 per capita (2000 USD).  

Future Research 
In the near future, BEA estimates of state-level PCE will 
be available for GPI use (the prototype will begin in the 
fall of 2014). There is a need to further refine the ratio of 
consumption to income for Hawai‘i as opposed to a ratio 
based on national averages. Ideally, future calculations 
of PCE in Hawai‘i would be based on local consumer 
spending data on durables, non-durables, and services. 
To acquire an even more precise personal consumption 
calculations, we recommend calculating PCE by county 
and using ESRI data to apply Hawai‘i county spending 
indexes to the current equation. Other future efforts 
should examine trends that are unique to Hawai‘i such as 
traditional or cultural influences on spending and/or 
savings patterns, or higher expenditures on housing or 
food services and accommodations.  

ECN 2. Income Inequality 
 

Introduction to Issue  
As an extension of the traditional GDP measurement, 
GDP per capita (i.e., annual income per person) is 
commonly used to track economic wellbeing. Increasing 
income per capita connotes an expanding economy and 
all the benefits that come with it. For example, the 
World Bank classifies member countries into low-, 
middle-, and high-income groups according to per capita 
income data; higher income characterizes a higher level 
of economic capacity and progress (The World Bank 
Group, 2013). Yet GDP per capita reports the level for 
the average resident (i.e., total GDP divided by the 
population) and assumes that the total income within a 
given nation is equally distributed throughout the 
population. Contrary to this premise, income is in fact 
unevenly dispersed among individuals such that the 
average does not capture the range of income extremes 
and is an unrealistic portrayal of economic expansion 
throughout the population. GDP per capita is the mean, 
representing the average citizen, while the median, 
illustrating the typical citizen, would be better suited to 
informing us about equity issues. 

Income inequality refers to the differences in income 
among households within an economy. In some aspects, 

inequality might be considered a crucial part of society, 
functioning as a reward for individuals to work harder 
and be more ambitious; assuming that over time upper 
mobility is a plausible goal. Nevertheless, high levels of 
inequality are typically considered unfair to low-income 
citizens, often resulting in tensions between societal 
groups. Moreover, high inequality stifles lower-income 
households’ opportunities for investment (e.g., lack of 
credit), resulting in inefficiency in the economy (Berik 
& Gaddis, 2011).  

While several methods can be used to discern income 
distribution, the Gini coefficient (and its accompanying 
Gini index) is one of the summary measures of income 
inequality most commonly used by the Census Bureau. 
The Gini coefficient indicates how far the distribution of 
income deviates from an equal distribution among all 
residents; it is based on the proportions of total income 
across shares of the population (e.g., the share of total 
income attributed to the poorest 20% share of the 
population). The Gini index ranges from zero, indicating 
perfect equality (where everyone receives an equal 
share), to one, perfect inequality (where all the income is 
received by only one recipient) (US Census Bureau, 
2012). An increase in the Gini coefficient is indicative of 

ECN 2 INCOME INEQUALITY  
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Environmental 
Hawai‘i is highly dependent on its natural resource base for its economy and overall wellbeing. Our provisional 
calculations reveal that economic development, which is what is reflected in GSP, has come at an overall cost of 
environmental depletion and degradation. The environmental costs of economic development totaled $-7.75 billion in 
2004. 

These costs are driven by the cost of non-renewable energy resource depletion, climate change, personal pollution 
abatement, and noise and water pollution.  

Social 
This category of social indicators illustrates the overwhelming importance of households in figuring the genuine progress 
of society. Our findings across the social indicators highlight some significant contributions (both positive and negative) 
that are not being accounted for in GDP/GSP. The most significant, of course, are loss of leisure time, followed by unpaid 
value of housework. The cost associated with lost leisure topped $2.36 billion (2000 USD) in 2012; the value of unpaid 
housework totaled $11.07 billion in 2011 (2000 USD). Both of these categories clearly point out the associated sacrifices 
that households must make (in terms of more hours of housework and fewer hours of leisure) in the name of economic 
productivity. The ATUS offers extremely helpful data for analysis of how Americans spend their days; however that 
dataset is relatively new and the sample size of years is still small. It nevertheless provides a solid source of information 
now and an even richer one later. As for positive adjustments, higher education figured prominently in terms of value, 
reaching $4.12 billion (2000 USD) in 2009.  

Differences with Last Year’s Report 
Last year was the first introduction of GPI to Hawai‘i. The 2012 report solely concentrated on the environmental 
indicators. There are some differences in this year’s environmental section. In some cases, we used new or updated data 
sources, for instance for forests and wetlands. In other cases, we corrected minor errata or altered assumptions. These 
changes are noted in each indicator’s write-up. 

Policy Relevance 
Implications for Hawai‘i’s Progress 
GPI is an exercise to aggregate economic, social, and economic changes into a single, common indicator that reflects 
social progress. An aggregate number can be powerful, enabling comparison across seemingly incommensurate policy 
goals, such as forest preservation, inequality, and education. Comparing changes in the three categories can highlight 
trade-offs between environmental, social, and economic goals. Observing GPI trends over time can provide insight into 
the true progress and sustainability of the state.  

This study shows that Hawai‘i’s GPI diverges from GSP, reinforcing the call for more holistic indicators of progress. GSP 
overestimates the state’s progress because it focuses exclusively on a handful of economic aspects of the economy, but 
does not incorporate key social, economic, and environmental changes that come about from economic development.  

The GPI offers a framework for assessing the full, long-term impacts of public policy and budget decisions. The results of 
this study provide an opportunity for policy makers to consider a broad range of issues when making policy choices, and 
to make more informed decisions. The integrated nature of the GPI could help guide budget and planning decisions. In 
other states, decision-makers have used GPI to analyze trade-offs in well-being outcomes posed by alternative resource 
allocations and policies. It also could help focus policy attention to the most important factors, or ones with worrisome 
trends. For instance, the fact that Hawai‘i’s GPI is being reduced by costs related to non-renewable energy consumption, 
consumer durables, and the loss of leisure time implies that policy attention could focus in on mitigating these costs. 
Alternatively, policy could focus on reinforcing gains from education and investment. 

 
 

POLICY RELEVANCE 

 
80



 

 81 

Integration with Other Hawai‘i Indicator and Sustainability Initiatives 
GPI fits well within a number of on-going sustainability efforts in Hawai‘i, including initiatives to develop meaningful 
indicators. One such effort, the Hawai‘i Green Growth Initiative, is a working group formed by leaders of business, 
academia, and civil society to support sustainability goals set out in both the Hawai‘i 2050 Sustainability Plan and New 
Day Hawai‘i. One of the activities of this group is to develop a set of comprehensive indicators to track progress in the 
state; the GPI is included. 

In-depth information on additional social indicators can be found in the University of Hawai‘i at Mānoa Center on the 
Family’s data portal and Quality of Life in Hawai‘i reports (latest version 2009) (http://uhfamily.hawaii.edu/index.aspx). 
Similarly, the University of Hawai‘i’s Economic Research Organization compiles relevant data and produces occasional 
reports covering sustainability topics, including one on the importance of natural resources and ecosystem services for 
food security, and ecosystem health (http://www.uhero.hawaii.edu/88/sustainability).  

Next Steps 
Ownership of the GPI Exercise 
The GPI accounts can help keep track of progress at the state, county, or island level. Part of the attraction of the GPI is 
that it calls upon data that are already collected and reported by public agencies. The natural home for the GPI effort 
would be in the state government, perhaps coordinated by the Office of Planning or State Data Council. The coordinating 
agency could seek out important, undiscovered data repositories and facilitate data sharing across agencies. Moreover, as 
the indicator is intended to guide policy, housing the GPI effort in government could ensure its use as a policy tool.  

Updating the GPI Method 
The main critiques of GPI surround the choice of indicators (i.e., why these and not others?) and the valuation methods 
used to assign a monetary cost of benefit. Further, as with any indicator, there are a number of arguable assumptions 
embedded in the method. While the current consensus is that GPI is a useful indicator of economic welfare, there is an 
active research agenda tackling these critiques, strengthening the assumptions, and improving the GPI. The authors of this 
study are playing an active role in this effort.  

Part of the discussion revolves around the “localization vs. standardization” issue. Should the GPI method (and 
calculations) be immutable, or should the local context dictate the indicators and values assigned. Localizing implies GPIs 
cannot be compared across context, but standardization may attenuate the policy relevance. The debate continues, but 
many states are considering reporting a “standard” GPI alongside a “local” one. Here in Hawai‘i, we are developing 
amendments to capture things important for Hawai‘i. The initial amendments to our “island style” GPI included in this 
report are the two additional environmental indicators – submerged systems and coastal water quality – and more local 
flavor is expected in the coming years, including water scarcity and invasive species.  

Other points of discussion include the challenges of applying GPI at a local scale. GPI was designed for national level 
assessments, where aggregate datasets exist for long periods of time. Our problems with data availability (see below) 
mirror those that other states have faced. Data collection and management are expensive, and thus data availability can be 
difficult at sub-national scales. For some of the indicators, downscaling is accomplished by taking national level studies 
and scaling it by population, which undeniably diminishes accuracy. Another issue related to scale revolves around 
transboundary costs and benefits. Consumption in Hawai‘i relies upon production in other states (and nations), which 
undeniably impacts their natural resource base. The GPI does not currently capture this (or other spatial, transboundary 
issues).  

Data and Research Needs 
Table 7 provides a summary of the figures used to assign monetary value to the economic, environmental, and social 
indicators and the studies from which these values are taken. In addition, Table 7 summarizes the needs for future 
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research across all three categories of indicators as identified in the current study. Table 8 shows our initial assessment of 
the quality and comprehensiveness of the biophysical data used for the environmental indicators, plus sources (either 
current or future). The information in both tables will be useful to target data collection and generation efforts for future 
improvements to GPI-HI. 

Particularly for the environmental indicators, we were limited by data comprehensiveness and quality. The GPI 
calculation for each environmental indicator requires two elements: a biophysical change and an economic valuation of 
that change. In some cases, we have both, and in some cases, neither. For the biophysical data, we made do with what we 
had, but as Table 8 summarizes, better data are almost universally needed. Ideally, we would have annual, statistically 
robust biophysical data. This is unlikely given the budgetary constraints, but this report highlights the need to prioritize 
data collection and/or quality assurance for the indicators with poor data.  

The social and economic indicators are also limited to an extent by data availability and completeness. Instead of 
quantifying biophysical changes in the environment, these indicators focus on how changes in time use (labor, leisure, 
commuting), safety (crime, automobile accidents), or services (consumer durables, streets and highways) impact 
individuals, households, and larger populations. The economic valuation is pulled in through wage rates, costs per 
accident, and depreciation of capital stock. Although we use proxies for some factors and scale down national data for 
others, ideally we want to incorporate locally based variables  

Using the GPI to Analyze and Guide Policy 
In other states, the GPI has been used as a policy tool. For example, in Maryland, the GPI has been used to help shape 
policies related to smart growth, land use planning, green energy, and green jobs. A ripe area of future collaborative 
research surrounds the use of GPI to guide policy in Hawai‘i.  

A goal for next year is to use the GPI to assess policies on a pilot basis. 
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Table 7. Summary of values assigned and valuation sources for current GPI-HI as well as future research needs 

 Indicator Value assigned (2000 
USD unless noted) 

Source Future Research Needs 

Economic Indicators 
ECN1 Personal consumption 

expenditures 
National values from 
BEA NIPA tables 

US Dept of Commerce 
(2013a) 

PCE by state/county; ESRI data to 
apply county-level spending 

ECN2 Income inequality N/A N/A Continued annual tracking of the 
Gini coefficient at the state level 

ECN3 Adjusted personal 
consumption  

PCE adjusted by Gini 
coefficient 

US Census Bureau (2012) ESRI county spending index data  

ECN4 Consumer durables National values from 
BEA NIPA tables 

US Dept of Commerce 
(2013a) 

ESRI consumer spending data on 
household consumer durables 

ECN5 Underemployment Prorated HI:US 
personal income data 

US Dept of Commerce 
(2013a) 

Locally derived hourly wage rate for 
Hawai‘i 

ECN6 Net capital investment Per capita national net 
capital investment 

Anielski & Rowe (1999); 
Talberth et al. (2007) 

State level data on net capital 
investment  

Environmental Indicators 
ENV1 Inland and coastal water 

pollution 
$130 per person Derived from Freeman, 1982; 

as per Costanza et al, 2004, 
Bagstad and Ceroni, 2007, 
and Posner 2010 

Valuation study on stream water 
quality; valuation study on coastal 
water quality 

ENV2 Air pollution N/A N/A N/A 
ENV3 Noise pollution Total damages were 

$14.62 billion globally in 
1972 

Derived from WHO study, 
reported in Talberth (2007) 
and Bagstad and Ceroni 
(2007) 

Update to WHO study  

ENV4 Wetland change $1,973/acre in 1950, 
rising 2% per year 

Bagstad and Ceroni (2007) Valuation study on total economic 
value of wetlands 

ENV5 Farmland change $730/acre Based on HI:US ratio of 
agricultural productivity as 
reported by USDA NASS 

Valuation study on total economic 
value of farmland (including 
ecosystem services and more 
nuanced production) 

ENV6 Forest change $1,690/acre Kaiser et al (2002) A usable baseline study exists, but 
needs to be transferred to other 
forests 

ENV7 Climate change $89.57/tonne carbon in 
2004, interpolated 
linearly to $0 in 1962; 
extrapolated at same 
rate 

Tol (2005) Updated social cost of carbon 

ENV8 Ozone depletion $49,669/tonne Talberth et al (2007) N/A 
ENV9 Non-renewable energy 

resource consumption 
Replacement cost 
electrical sector: 
$0.0875/kilowatt/hr 
Replacement cost 
outside electrical 
sector: $116/barrel 
equivalent 
 

US EIA (2012b); DBEDT Data 
Book (2012c) 

Refined cost of renewables 
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Table 8. Status of local economic valuation studies 

 Indicator Data needed Comprehensiveness (time 
and space) 

Quality Data source (potential/current)  

ENV1 Water pollution Stream water 
quality 

Poor 
 

Poor 
 

DOH 

Coastal water 
quality 

Moderate Moderate DOH 

ENV2 Air pollution N/A N/A N/A N/A 
ENV3 Noise pollution Population Good Good DBEDT 
ENV4 Ozone N/A N/A N/A N/A 
ENV5 Wetland  Area change Poor Poor NOAA 

USGS 
ENV6 Farmland  Area change Good Moderate USDA 
ENV7 Forest  Area change Poor Moderate NOAA 

USGS 
ENV8 Climate change Greenhouse gas 

emissions 
Good Good DBEDT 

ENV9 Non-renewable 
energy consumption 

Energy 
consumption 

Good Good EIA 

ENV10 Personal pollution 
abatement 

Defensive 
expenditures 

Good Moderate National studies 

ENV11 Submerged coastal 
systems 

Area change Poor Good NOAA 
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