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' Problems with GDP

Double Counting
Informal economy

Hidden costs




What is GPI?

Measure created to improve GDP
GDP=C+[+G+NX

GPl = Economic + Environmental + Social

Economics | Public Policy



.- Economic

~ Adjusted Personal Consumption
~ Cost of Consumer Durables

~ Value of Consumer Durables

~ Cost of Underemployment

~ Net Capital Investment

Scioto Analysi

Economics | Public Policy
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.. Environmental
© - Cost of Water Pollution

Cost of Air Pollution

Cost of Noise Pollution

L oss of Wetlands

Loss of Farmland, Soil Quality, or Degradation

Lost of Primary Forest and Damage from Logging Roads

CO, Emissions

Cost of Ozone Depletion

Depletion of Non-Renewables

Scioto Analysi

Economics | Public Policy
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2 Social

.. . Value of Housework and Parenting
Cost of Family Changes
Cost of Crime
Cost of Household Pollution Abatement
Value of Volunteer Work
L 0SS of Leisure Time
Value of Higher Education
Value of Highways and Streets
Cost of Commuting
Cost of Auto Crashes
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GPI Act of 2021

"~ Introduced in July 2021 by Rep. Ilhan Omar
(D-MN)

- Directs the Secretary of Commerce to
establish GPI as an alternative metric for
measuring the net benefits of economic

activity
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Presenter
Presentation Notes
I’m going to give a bit of insight into the underlying data and calculation methods for a Genuine Progress Indicator assessment, that is, for calculating the GPI.

mailto:lazarus.eli@berkeley.edu

GPI Components

Gross Market Components
Personal Consumption
Cost of Inequality
Net Services of Consumer Durables
Net Capital Investment


Presenter
Presentation Notes
As Rob discussed, the GPI is a composite indicator, accounting for a selection of components, under 3 broad categories, representing specific aspects of benefits or costs in the economy.
…measured in constant dollars (that is, to account for inflation)….
Summing all the components to a total, we can get the overall measure or indication of how the economy is doing, we get a sense of how broad areas of the economy are faring in relation to each other. And because the total indicator is the sum of the components, and we can look in more detail at individual components, and in some cases into the sub-components that feed into those results.
Ultimately, the GPI is all measure in dollars (or other currency if it’s for somewhere else).
Some components are already measured in currency terms, eg. Personal Consumption, but for those which are not, a shadow price or implicit is applied to value each unit of that component, estimating its total economic benefit or cost alongside all the others, and I’ll give a quick example of how that’s done in a couple of slides 
-(slide)>.
====================
*Redundant*
For the components that aren’t already measured in financial terms, financial value is imputed, given a ‘shadow price’. The financial/market value is used in order to assess all elements in the same unit, and because it’s a somewhat convenient reference point for understanding value.
Using a single unit allows for all aspects to compared and compared across time, and be aggregated as the total measure of Genuine Progress.


Method example 1: Value of Volunteer Work

Year 2010 2011 2012 2013 2014
Per Capita Value of Volunteer Work $ 1,209 $ 1,178 $ 1,012 $ 1,104 $

Value per hour per year per capita

Quantity Data Source: BLS Time Use Survey
Valuation Source: BLS, Occupation Employment Statistics. Hourly wage rate average for all occupations http://www.bls.gov/oes/tables.htm#00-

0000 http://www.bls.gov/oes/2011/may/oes_ca.htm#00-0000

Assumptions: Volunteer work valued at average wage

Data Source: BLS, Occupation Employment Statistics. Hourly wage rate average for all occupations http://www.bls.gov/oes/tables.htm#00-0000

US Av hourly wage (2011 US$) $ 22.02 $ 21.74 $ 21.56 $ 21.56 $(21.58
Data Source: BLS Time Use Survey, accessed through iIPUMS ATUS https://www.atusdata.org/atus-action/time _use_variables/group/3 for BLS _

SOCIAL_VOL (weighted average [by given WTO06 weights] per year and multiplied by 365)

Annual Volunteer Hours per capita $ 54.91 $ 54.17 $ 46.95 $ 51.19 $ @


Presenter
Presentation Notes
This shows the basic calculation of the contribution of volunteer work in the U.S. as an illustration of how the shadow price or imputation is done for components that aren’t already measured in currency terms.
The aim here is to account for the contribution of volunteer work to the welfare of the country, state, or region, which doesn’t appear in GDP. So there’s a benefit to the residents that is invisible and not being accounted for. So for instance, if everyone suddenly stopped doing volunteer work bc of time constraints or …. to welfare (in general, volunteering is helping people and more volunteering….
This is a relatively simple example of how we put a dollar value on something that is in the GPI, that doesn’t otherwise have one.
To estimate the welfare contribution of Volunteer Work, we found data on average hours of volunteer work in the U.S. in each year (which you can see in the bottom row),. Here we have data collected from the Bureau of Labor Statistics, accessed via the IPUMS data portal, and then we attributed a financial value to those hours
here we use the average wage in the United States in each year (just above that). 
Multiplying them together and dividing by the whole population we get an estimate of the total economic value per resident coming from Volunteer work in currency terms. 
-(slide)>


Method example 2: Cost of Air Pollution

Year

Cost per ton per year per capita

2014

$ ( -657)

NS

Total Cost of Air Pollutants (2011 US$)

$ 209,443,797,852

NOX Cost annual

$ 14,313,932,882

SOX Cost annual

aVAVA

$ 28,811,835,729

PM10 Cost annual

$ 24,482,585,136

PM2.5 Cost annual

$ 86,774.910409 O

VOC Cost annual

$ 55,060,533,695

Valuation: Marginal damage values: Table 1 from 2012 corrigendum paper multiplied by Factor (2014 total/2011 total) to
account for method update in 2014, using 2011 bc there is no total in 2012 or 2009. (Muller, Nicholas Z, and Robert
Mendelsohn. 2012. “Efficient Pollution Regulation: Getting the Prices Right: Corrigendum (Mortality Rate Update).”
American Economic Review 102 (1): 613—16. https://doi.org/10.1257/aer.102.1.613. Muller, N. Z. 2014. “Boosting GDP
Growth by Accounting for the Environment.” Science 345 (6199): 873—74. https://doi.org/10.1126/science.1253506.
Muller, Nicholas Z, Robert Mendelsohn, and William Nordhaus. 2011. “Environmental Accounting for Pollution in the
United States Economy.” American Economic Review 101 (5): 1649—75. https://doi.org/10.1257/aer.101.5.1649.

Assumptions: Email correspondence with Muller supports that factor multiplication to update for the methodology change
in going from age-varying VSL to consistent VSL (and $6million VSL, US$2005, and other lower impact changes). The
marginal value in the table are associated with a total damages estimate of $184 Billion in $US2000 for 2002, but in the
corrgendum and later work the total is reported as $478 Billion in $US2005 for 2002. So the multitplication factor is
broadly accounting for the change in the total, applied to the reported marginal values.

trends-data

Data Source: https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-

PoIIutan<

Muller 2012 Corrigedum to
2009

%009 * 2014 factor US$2005

2011US$

Assumptions: SO2 costs = SOX costs, note that EPA data is in "short/U.S. tones"

Air Pollutants Estimated Total (1000 tons)

123,247

TOG

Nox

SO2
PM10

PM2.5
VOC

$

$
$
$
$

9/69696969

ROG

co (65,537)
NOX (12,589)
S02 (4674)
PM10 (18,183)
PM2.5 ( 5,381 )
VoC (16,883)

2014 Conversion Factor -
total of 2084 base/2011
paper total

2.6
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Presentation Notes
As another, slightly more complicated example is a calculation of air pollution

Again, the aim here is to track as part of total state of the region, important aspects of the lives of residents that are intricately connected to the economic situation, but that aren’t included in the GDP and other aggregate measures. For example here, while we get benefits from transport and manufacturing etc, at the same time all those things can contribute to air pollution which we know is bad for a number of reasons. So we are capturing that negative impact alongside those positive impacts.
In order to do that for air pollution, 
we start with the data that is already collected on the amount of air pollution in every year. Here we get the data from the EPA, and here I’m just showing you a sample from the year 2014 
Then we need to have an estimate for the negative impacts of that air pollution.
For that, we look to the academic literature that includes an assessment of that impact in economic terms. Here we have a reference which reports values aligned with the air pollution types we have from the data.  
Complicating things somewhat, there was an update to the research reported in that original paper, but the newer research only reports total damages, and not the , I had to contact the principle investigator to clarify the difference and the underlying method change, and use a factor to translate the original values to align with the updated research. I think that might make it seem quite a bit simpler to figure out than it was.
Nevertheless, in the end I have got which measured the negative impact of each air pollutant, per ton. 
Then I translate that to a figure appropriately adjusting for inflation
From there, we can multiply, so that for each ton of each type of air pollution, we assign the reference value of the damages it causes.
And then again we sum that for the entire country and divide by the total population to get the average cost per person.


2011 USS per capita

Value of Volunteer Work &
Costs of Air Pollution: US and CA

US GPI components

=\/alue of Volunteer Work === Cost of Air Pollution
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Presentation Notes
Just quickly, on the left shows the California and US results juxtaposed and then on the right, a comparison of 2 elements, the environmental economy, and changes in inequality over time.


Gross Domestic Product and
Genuine Progress Indicator
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Presenter
Presentation Notes
And just quickly, I’m presenting here our results from calculating the GPI for California and the US for 1995 to 2016.
The red lines with the square markers at the GDP for each.
The Blue lines with the markers, GPI.
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The End
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| GDP/ GNP GDW History

Gross Domestic Product/ Gross National Product

MEW — ISEW — GPI

Measure of Economic Welfare Index of Sustainable Economic Welfare Genuine Progress Indicator
Nordhaus, William, and James Tobin. Daly, Herman E., John B. Cobb, and Clifford W. Cobb. Cobb, C.W.,, T Halstead, and J Rowe. 1995. “The
1972 Economic Growth: Is Growth Obsolete? 1989. For the Common Good: Redirecting the Genuine Progress Indicator: Summary of Data

National Bureau of Economic Research Economy toward Community, the Environment, and a and Methodology.” Redefining Progress.
Sustainable Future. Boston: Beacon Press.
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Presenter
Presentation Notes
Backup slide on the herstory of the GPI

As I mentioned, GPI evolved out of previous attempts at building a more appropriate accounting of national and regional economies. [Sorry, please ignore the GDW title, I missed deleting that when I repurposed this]
–(slide)> The MEW (Measure of Economic Welfare) was created as an alternative and adjustment to GNP in 1972. 
-(slide)> The ISEW was adapted from that and a Japanese version (called the NNW) in the late 1980s. 
-(slide)> Researchers first created the GPI in the mid-90s.
This slide is from a couple of years ago, but give a sense of GPI and related studies that have been published over time, the time series and regions calculated. I also started a table on the Wikipedia GPI page, so that’s a good resource that is being updated. 
-(slide)>

=======================
CUT THIS SHORTER, mention that I have the details

The GPI developed through iterations:
In 1972, economists Nordhaus and Tobin developed an alternative to GNP they called the Measure of Economic Welfare.
MEW adjusted from GNP by:
Starting with personal consumption expenditures, subtracting ‘regrettable’ expenditures such as commuting, legal and banking costs, imputing services of durable goods, measuring health and education as investment, adding a value of leisure and non-market work, and including government services from spending and from capital.

Then in the late 1980s, Herman Daly, Cobb and Cobb built from the MEW and the Japanese version of the MEW called Net National Welfare, adding:
a cost of inequality, components for natural resource depletion, additional pollution costs, adding long-term environmental damage, removing the imputation of leisure, and calculating some of the components of the MEW with updated methods.  And called their new indicator the Index of Sustainable Economic Welfare.

In the mid-90s. Non-profit think-tank Redefining Progress calculated an extension of ISEW and created the name Genuine Progress Indicator that has become a popular version more recently.
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The Roots of GPI in Hawai“i
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Components of Hawai‘i GPI 2.0

Utility from
consumption of

Disutility associated
with undesirable
conditions, trends,

Utility derived from

market based goods services of essential

and services

capital .
P and externalities

Consumption exp (+PCE) . Services human & built . Local and global pollution
Defensive and regrettable capital (+KH, +KB) costs (-POL)

expenditures (-DEFR) . Services of consumer . Depletion of natural capital
Household invest (-HI) durables (+CDS) (-DKN)

Consumer durable : Services from protected . Social costs (-SC)
expenditures (-CDE) areas (+KN)

Inequality (-INQ) : Public/non-profit provision

of goods and services (+PP)



Total & per capita GPI & GDP

100

0
2000 2005 2010 2015

== Total GPI(2020S Billions) == Percapita GPI (20205 Thousands) State GDP (20205 Billions)
== Percapita GDP (20205 Thousands)

Hawai“i GPIl 2.0 (as of 2/28/22)




GPI vs GDP (total & change)

100

-
i
™ -
]
- ...l -
:
| |
N ..
.
l..
£ i
i L L ]
L I i | - 3

T
=
=

E

™

L

M

-

-

.

(-

i~

0

Y &S ) A TP T P PP
FELEEEEL F TP

B Change GPI Change GDP == Total GP| (2020% Billions) == State GDP (2020% Billions)

Hawai“i GPIl 2.0 (as of 2/28/22)




GPIl indicators (bar graph)
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“How to” for GPI...

NEED ADVICE?

TRE DOCTOR

S [IN]
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https://eagleexaminer.com/4941/student-life/dear-holly-advice-column/
https://www.quora.com/What-was-Dear-Abby



Table 4. Factors we used to compare and evaluate a narrow versus a broad approach.

(Fisher)

Benefits and

Costs
Expenenced

Broad
[Hicks)

Benafits and
Costs of

Economic
Activity

“A.- I.II-

Talberth &

Weisdor!
(2017) OR

Van der
Slycken &

Bleys
(2020)

namow only

Van der
Slycken &

(2020)
broad

Evaluate the Models

Strengths

+Apmoach comparable o
published studies, seams (0 ba
the way GP1 2.0 is going

+Meets "all citizens thriving” goal
+Most similar to GDP

+More holistic survey of tha
costs of economic growth
+Meels “good global citizens”
and “good ancesiors™ goals by
including transboundary and

future cosis
+Useful for ex ante policy

analysis

Weaeaknassas Modified
-l eaves out -Update Talberth &
transboundary, Walsdorf with insights from
intergenerational Van der Slycken & Bleys to
aspects make it more consistent
-Doés not meet many of  with theory
the goals set out -Change framings and

-Could be misleading, valuations for kay social
as extemalized costs componenis (e.g., unpaid

ignored care and household work)

-Cannot bé usad for ax -Change valuation for

ante policy analysis natural capital to be
consistent with Fishar's
theory (TBD)

-Much broader/less

comparable to GDP

-New study, yel to be
fully vetted by GPI12.0
community

-May not ba the path
other GPI studies will
go, which would
undermine
comparability

Supplemental
indicators

-Add metrics of
pollution
redevant in Hl

- Add natural
capital relevant

o Hawal'l
(value of both
services and
deplaton)
-Expand list of
services from
social capital



Table 5. Method conhdence (M) and data availability (D} for each indicator in both Talberth &
Waisdorf (2017) and Van der Shycken & Bleys (2020) approaches.
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UTILITY FROM MARKET-BASED CONSUMPTIONS

1. Personal Consumption
Expenditure (+PCE)

Housshaoldandrvidual annual consumplion,
the base for which GPI adiusiments are
made.

+PCE = Hawaii Personal Consumption
Expenditures/CPI-U

2. Defensive and Regrettable
Expenditures (-DEFR)

Weilfare harmful or welfare neutral
expenditures fo be deducted from Persanal
Caonsumption Expenditure (PCE).

Food, alcohol and tobacco
(Welfare neutral goods)
Insurance and financial services
HH pollution abatement
[air, wastewater, solid waste)
Medical and legal services
Food waste
Energy waste
Alimony and child support
Lotteries

-DEFR = Costs of food & alcohol +
tobacco + insurance & financial services
+ HH pollution abatement + medical &
legal services + food waste + energy
waste + alimony & child support

3. Household Investments (-HI)

Portions of consumpltion that are
investments, to be deducted from Personal
Consumplion Expenditure (FCE).

Household repairs/maintenance and home
improvemant

Savings, investment, retireamant

Charitable giving

Higher and vocational education

=Hl = Household repairs/imaintenance &
home improvement + Savings,
investment, & retirement + Charitable
giving + Higher & vocational education

4. Consumer Durable
Expenditures (-CDE)

Expenditure costs of consumer durables,
including clothing, footwear, furnishings,
housshold eguipimean!, and vahicle
purchases. To be deducted from Personal
Consumplion Expenditure (PCE).

Cansumear durablas
Appliances & fumishings
Vahiclas

-CDE = Consumer Durables Expenditure
in Hawaii* CPI-U

1.through 4. represent adjusted PCE

5. Cost of Income Inequality
(-INQ)

Adjustment for the diminishing ulility of
CoIme.

ANQ adjustment = (Adjusted PCE =
PCE-DEFR-HI-CDE)*{1-DMUI)
where a diminishing marginal utility of
income ratio (DMUI) reduces the welfare
from income above a certain threshold

6. Public and Non-Profit
Provision of Goods and Services
(+PP)

The annual value of non-defensive goods
and services consumed by
householdsfindividuals but produced by
public or non-profit entities.

Hawaii share of faderal governmant
non-defense spanding, basad on
population

Hawail share of State & Local based on
population

Hawail MPISH from BEA Reglonal Dataseat

+PP = Hawaiii share of federal
government non-defense based on
population + Hawaii share of state & local
based on population + Hawaii NPISH from
BEA regional dataset

UTILITY DERIVED FROM SERVICES OF
ESSENTIAL CAPITAL

7. Services from Social and Human Capital
(+KS/KH)

Services from mvestments n human capital are accounted
far by eslimaling social payolfs.

College Graduates
Manufacturing Jobs
Green Jobs

Unpaid Work
Leisure

Intermat

+KS/KH = Value from College Graduates +
Manufacturing Jobs + Green Jobs + Unpaid Work +
Leisure + Internet

8. Services of Built Capital (+KB)

Services from investments in buill capital are accounted for
by estimating social payoffs. Nel stocks are valued al a rale
reprasanting annual depreciation + interast.

Transportation/Highways & Streels
Water Infrastructure
Household Improvemenits

+KB = Value of transportation/highways & streets +
water infrastructure + household improvemeants +
sarvices from consumer durables

9. Consumer Durables Services (+CDS)

Consumer Durables provide services beyond the inilial year
of purchase. Net sfocks are valued at a rate representing
annual depreciation + interast,

-CDE = Value of services from consumer durable stock

10. Services from Protected Areas (+KN)

Matural capital assels provide ecosystem services that
anhance utility, some of which can be directly linked to
econamic activity and investments. Values by land cover
dernved from a global database.

+KN = total developed urban blue/green infrastructure +
total cultivated land + total grassland + total tropical
forest + total shrub/scrub + total palustrine wetlands +
total wetlands/shore + total desert + total open water

DISUTILITY ASSOCIATED WITH
UNDESIRABLE CONDITIONS,
TRENDS, AND EXTERNALITIES

11. Local Pollution Costs (-POL)

Local poflution costs associated with
economic activity are deducted because
they are not weilfare enhancing.

Ajr

Water

Moise

=olid waste

Greenhouse gas/Climate damages
due to emissions

-POL = Costs for air + greenhouse
gases + water + noise + solid waste

12. Depletion of Natural Capital
(-DNK)

Depletion impacls current ulifity and
affects fulure welfare).

Mon-renawabla anargy
Groundwaltaer

Sail erasion

Land conversion

-DMNK = Costs of non-renewable energy
+ groundwater + soil erosion +land
conversion

13. Social Costs (-5C)

socral costs of economic activity reduce
overall welfare, some of these may already
be accounted for in defensive
expenditures,

Houselessness
Lnderemployment
Crime

Vehicle Crashes
Commuting

-3C = Costs of houselessness +
underemployment + crime + vehicle
crashes +commuting



Presenter
Presentation Notes
3 components (utility from market based consumption; utility from essential capital services; disutility associated with undesirable trends and externalities); 13 categories (PCE, DEFR, HH, consumer durables expenditures/services, income inequality to make adjusted PCE, -POL, -SC, +KB, +KN, +KH, -DNK) for a total 37 subindicators!
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Presentation Notes
Google sheets with 62 tabs = 37 indicators but additional calculations, appendices, etc.
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Last bits of advice...

° Build your team (GIS, Excel, natural & social sciences)
-  Meet regularly
[ Don’t do it isolation

- Look for and engage local partners (gov’t, community, academia)
- Reach out to other states who have also done GPI

® Find a champion

- Brainstorm about policy applications
o Be open to locally relevant, creative, or innovative proxies, and auxiliary indicators
° Have fun!!

: Make it a learning experience for everyone



Regina Ostergaard-Klem Kirsten Oleson

Hawai'i Pacific University University of Hawai'i
rostergaardklem@hpu.edu koleson@hawaii.edu
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