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ARTICLE INFO ABSTRACT

Keywords: In the efforts to ensure the health of the Australian population during the COVID pandemic, social, economic,
GPI and environmental aspects of people’s life were impacted. In addressing the pandemic risks, a number of gov-
GDP ernments prioritized people’s health and well-being over GDP growth. The Genuine Progress Indicator (GPI) is
gszﬁz‘:ﬁhw used to account for factors that influence well-being. We used the GPI to assess the pandemic’s impact on well-
Well-being being and we examined our results in relation to the GDP. We estimated the GPI for the first 6 months of 2019
Policies and the same period in 2020, during which the first stages of the COVID pandemic and the first nationwide
Economy lockdown in Australia took place. We examined two scenarios, in the first we found that in Q1 the GDP growth

(1.4%) was accompanied by a significant GPI growth (5.3%), showing a positive relation to the GDP; but in Q2
the significant drop (-6.3%) in the GDP was not followed by the GPI, instead the GPI growth remained almost
steady with even a relatively small increase (0.33%), indicating a negative relation to the GDP growth. Whereas
in the second scenario, the GPI growths (7.12%) in Q1 and (-2.60%) Q2 were positively related to the GDP
growths (4.6%) in Q1 and (—0.25%) Q2.We discuss the reasons for the divergence between the two indicators
and one of the limitations of the GPI as a measure of well-being. Lastly, we discuss the behavioural and policy

lessons of the lockdown and their relevance to what is proposed by degrowth economists.

1. Introduction

The COVID pandemic led to a significant decline in Gross Domestic
Product (GDP) in most countries. GDP is an indicator of market eco-
nomic activities that is conventionally used as a measure of national
success. However, there is wide recognition that GDP cannot account for
national well-being (Daly and Cobb, 1994; Costanza et al., 2014; Natoli
and Zuhair, 2011; Kubiszewski et al., 2013). GDP conflates costs and
benefits, leaving out many benefits from non-market economic activ-
ities, without accounting for inequality. The Genuine Progress Indicator
(GPI), its predecessor the Index of Sustainable Welfare (ISEW), and other
measures were developed as alternative indicators of national progress.
In addition to measuring economic progress, these alternative indicators
also factor-in social and environmental dimensions (Talberth et al.,
2006) and can therefore be used as proxies for well-being in monetary
units comparable with GDP. The GPI is a composite indicator, consisting
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of several indices, grouped over economic, social, and environmental
categories, to form a single metric (Hoskins & Mascherini, 2009). The
benefits and disadvantages of composite indicators and the use of GPI as
a method have been covered in the literature (OECD, 2008; Lawn, 2013;
Talberth and Weisdorf, 2017; Kenny et al., 2019) . It is noteworthy that
while GPI offers a more accurate indication of national progress than
GDP, as with any aggregate indicator there are issues associated with the
choice of indices and the underlying data for estimating them.

The GPI is calculated by adding-up the benefits and deducting the
costs of economic, environmental and social externalities. It is usually
compared to the GDP to identify whether additional economic growth,
as measured by GDP, has actually been beneficial for people’s well-
being. When the GDP increases at the cost of resources that are impor-
tant for the environmental and social aspects of people’s well-being; and
these costs are higher than the benefits of the GDP growth, this growth is
called ‘uneconomic’ (Daly, 2005). Such a comparison provides a more
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comprehensive view of the state of the economic, environmental and
societal well-being of a country, which can help policy-makers better
determine the type of interventions required. In previous studies for
Australia, this comparison between the two indicators was done over a
50 year period (Lawn, 2003; Kenny et al., 2019).

Here, we use the COVID pandemic to determine whether the decline
of GDP caused by the lockdown corresponds to a similar decline in GPI
and the extent to which we can use the GPI to measure changes in
people’s subjective well-being during the crisis. Initially, we estimate
the GPI for the first half of 2019 and compare it to that of 2020. We then
describe the components of the GPI and analyze the results. Next, we
compare the GPI to the GDP in relation to people’s life satisfaction for
that same period, to assess the add-value of GPI compared to the GDP.
Lastly, we discuss the policy implications of the COVID pandemic and
the need for a well-being metric to guide consumption behaviours.

2. Methodology

In this study, we chose to compare the GPI with the GDP during the
first 6 months of 2020 and 2019. Although data is not fully available for
all GPI components, we are able to track the quarterly trends of the most
significant contributors such as the value of household work, the value
of personal consumption and the cost of commuting and lost leisure
time. When data is not fully available, we use estimates from previous
years and we focus on determining the GPI trend compared to that of the
GDP only for the first two quarters of 2020, in relation to those of 2019.

The GPI has been used in the past to measure well-being trends over
several years or decades, but it does not usually focus on measuring well-
being during short-term shocks. In this study we measure the GPI for the
first 6 months of 2020; because it was during this period that (1) the
WHO first announced COVID as a pandemic; (2) the first social re-
strictions and nationwide lockdown took place; (3) public knowledge
about COVID was still limited; and (4) authorities were still adjusting
their plans to the crisis.
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The GPI is a monetary measure of well-being and it is used to mea-
sure both market and non-market goods and services. For example, air
quality is a non-market good but the cost of preventing or treating health
problems caused by air pollution is included as a positive in GDP when it
should be subtracted as a negative. Healthcare is a market good and
therefore the cost of air pollution can be (in-part) based on data derived
from the health care market (Fig. 1). The opportunity cost is the forgone
benefit of clean air, which in this case is no less than the healthcare costs
incurred.

The methods and data used to estimate each GPI component are
available in Table 1; and the mix of GPI indices are in accordance with
GPI 1.0 (Posner and Costanza, 2011) to maintain some consistency with
one of the last Australian GPI estimates (Kenny et al., 2019). However, 5
of the GPI 1.0 components (including the costs of noise pollution, net
wetland change, personal pollution abatement, net forest coverage
changes and services of highways and streets) were excluded from the
estimation, due to inadequate data (Fig. 2).

Any variations from the valuation methods of previous GPI studies
are a result of insufficient data or due to different perspectives in valu-
ation principles. To compensate for this data inadequacy, we made as-
sumptions that allow us to extrapolate or interpolate data, as needed.
For example, we used the results of a survey (Craig and Churchill, 2021)
on daily household-work-hours that involve only 3 weeks of the total 54
day national lockdown period that lasted from 23 April (ABSf, 2020) to
15 May (NSW, 2020), but we assume that their findings stay valid for the
entire 54 days of Australia’s first nationwide lockdown period. Addi-
tionally, for the valuation of leisure time we introduce a ‘best case’
scenario (Scenario 1) with an upper limit to its value equal to $23.83
WTA and a ‘worst case’ scenario (Scenario 2) with a lower limit to its
value equal to ($0) zero. We further discuss some of these methodo-
logical challenges of GPI in section 3.1.

Consumption of Goods: e.g. Fossil-fuels

Externality: e.g. Health-harming emissions (Air-pollution)

Societal Cost: Healthcare expenses

Valuation method of Air pollution: indirectly by market value of health care

Fig. 1. Indirect valuation of Air quality cost, partially based on market value of health care costs. While the cost of air pollution decreased during the lockdown, this
does not mean that people began to value clean air more than in the past, and enough to stop commuting. It mainly reflects the effect of the lockdowns; and not

people’s perception of the value of air.
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Table 1
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A list of methods used in calculation of GPI indicators and the sources for data collection. A detailed list of calculations can be found in Appendix A.

GPI Indicators

Method (Calculations / Estimations)

Reference for
method

Data source

Personal Consumption
Expenditures (PCE) +
Income Distribution Index

(IND) -

Adjusted Personal
Consumption (APCE) +

Value from Services of
Consumer Durables

Cost of Consumer Durables -

Cost of Unemployment -

Value from Net Capital
Investment (NCI) +

Cost of Air Pollution -

Cost of Climate Change -

Cost of Net Farmland Change

Cost of Nonrenewable Energy
Resource Depletion -
Cost of Ozone Depletion -

Cost of Crime -

Value of Leisure Time +

Value of Household work +

Cost of Family Changes -
Value of Volunteer Work +

Cost of Motor Vehicle Crashes

Cost of Commuting -

Value of Higher Education +

ABS: 5206.0 - Australian National Accounts: National Income: TABLE 8 -
Household Final Consumption Expenditure (HFCE): A2303280V

INI (2020) = G1/GO

G1: Gini (2020); GO:Base year Gini derived from What-if-Analysis (Goal-Seek)
of Gini series.

APCE = (PCE Services of Consumer Durables + Cost of Consumer Durables +
Cost of Commuting + Cost of Motor Vehicle Crashes) / INI

ABS: 5232.0 - Australian National Accounts: Finance...: TABLE 36 - Analytical
Measures of Household Income, Consumption...

ABS: 5232.0 - Australian National Accounts: Finance...: TABLE 36 - Analytical
Measures of Household Income, Consumption...

ABS: 6202.0 - Labour Force, Australia...: Total Hours worked in Q1,2 of 2020
minus those of 2019 x Average hourly wage ($)

(2019: considered base year, with $0 cost)

ABS: 5232.0 - Australian National Accounts: Finance...: Total Capital
Formation in Q1 2019 minus that of 2020;

PM2.5 (tonnes) x $ cost of PM2.5 per tonne (at an urban density of people/
klm2)

[Australia CO2 emissions in Megatonnes in Q1,2 of 2019 minus those in 2020]
x $ Cost of CO2 per metric tonne

[National Agricultural Land Area (ha) in 2020

x Average value of 1 ha of agricultural land] minus the value in 2019
Requires estimation of $ cost for preventing the depletion of non-RES via use
of RES: N/A for the COVID lockdown period

Requires Australia CFC emissions impact from COVID: N/A x Average $ cost
per tonne of CFC emissions associated to radiation levels of depleted ozone
layer

$ Cost est. per type of crime in Australia for 2020 vs 2019: N/A

Based on ABS time classification

[24 h - (Sleep & Hygiene Hours - Paid Work hours - Unpaid Household work
hours - Commuting hours) in Q1,2 of 2020 minus those of 2019] x $ WTA
hourly rate (daily est.)

Proportionate Estimation: Total ($) value of unpaid housework for 2019 x
Total hours of housework per day (in COVID)/ Total hours of housework per
day (in 2016)

N/A

Volunteer work hours lost during COVID x average hourly wage ($)

# of car crash related fatalities per Q1,2 in 2019 minus those of 2020 x
average $ cost of a car crash fatality

Estimation: Cost of (using public transportation + car purchase & maintenance
& operation + time lost commuting to work)

Statistical error est.: 1% to 10%

Value of education in 2019 (annual revenues) minus Value of Education in
2020 (estimated revenues minus losses from drop in international student
enrollments)

(Lawn, 2013;
Bagstad et al., 2014)
INI (Lawn, 2003)

(Lawn, 2013;
Bagstad et al., 2014)
(Lawn, 2013)
(Lawn, 2013)

(Kenny et al., 2019;
Lawn, 2013)

(Lawn, 2013)
(O’Mahony et al.,
2018a)

(O’Mahony et al.,
2018b)

(Kenny et al., 2019)

(Kenny et al., 2019)

(Kenny et al., 2019)

(Kenny et al., 2019)

(Kenny et al., 2019)

(PWC, 2017)

N/A

(Clarke and Lawn,
2008)

(Kenny et al., 2019)

(Clarke and Lawn,
2008)

(Kenny et al., 2019)

(ABSa, 2021)

Gini series (1967-2013) (Kenny et al.,
2019) Gini series (2014-2020) (ABSb,
2022)

Table 1
(ABSc, 2020)
(ABSc, 2020)

(Labour Force, 2020)

(ABSd, 2020)

(Kenny et al., 2019; NPI, 2020; EPA, n.d.,
2013)
(Department of Industry, 2020)

(Agricultural Commodities, 2020;
Rabobank. n.d., 2020)
(Teske, 2016)

(Kenny, 2019; Lickley et al., 2020)

(Kenny et al., 2019; ACIC, 2020) and
sources in Appendix A supp. document.
(ABS, 2006; Labour Force, 2020)

(Craig and Churchill, 2021)

N/A

(Volunteering Australia, n.d., 2018;
Update on National Volunteer Week,
2020)

(BITRE, 2020; AAA, 2017)

(Australian Institute of Family Studies,
2020)(ABSe, 2017)

(FCAL 2020) (AAA, 2017)

(BITRE, 2019)ABSc, 2020

(Morgan, 2020) (Denby, 2019) (ABSc,
2020)

(Victoria University Australia, 2020)

3. Results & analysis
3.1. GPI estimations

The majority of the COVID measures took place in the 2nd quarter of
2020 causing a 6.3% quarterly drop in Australia’s GDP “ending Aus-
tralia’s longest streak of continuous growth, in 28 years” (APH, 2018).
The lockdown was intended as a health and safety measure but it also
achieved unintended benefits in Q1, predominantly due to a -$24.3
billion drop in ‘Commuting Costs’ and a $5.1 billion increase in the
‘Value of Household work’, reflected in the increase in the GPI for that
quarter. While in Q2, despite the combined drop of -$6.2 billion in APCE
and -$11.4 billion in NCI contributing negatively to the GPI, these are
offset by the -$24.9 billion drop in Commuting Costs and a further $12
billion increase in the Value of Household work (Table 2).

The Value of Leisure Time influences the GPI's growth level, enough
to change its growth direction. In scenario (1) for Q1, the Value of

Leisure time is impacted by increased hours spent on household work,
leading to a -$2.4 billion drop in the balance of leisure hours, contrib-
uting negatively to the5.3% increase in GPI for that quarter; whereas in
Q2, the employment hours dropped more than the increase in household
work hours; and assuming the balance of those hours translates entirely
into leisure time, the Value of Leisure time increased by $9.5 billion,
contributing positively to the GPI's growth, enough to offset the drop in
APCE and NCI, resulting in a relatively small increase of 0.33%.

In scenario (2) for Q1, any negative impact that the increase in the
hours spent on household work would have had on the value of leisure
time is not registered, resulting in a higher GPI growth rate of 7.2%
compared to scenario (1). Whereas in Q2 with a zero Value of Leisure
time, the drop in APCE and NCI has a negative effect on GPI which
declines by -2.60% (Table 2b) compared to the 0.33% (Table 2a) in-
crease in scenario (1).
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a. Contribution of various indicators to GPI under scenario (1)

% Contribution of GPI indicators to GPI growth 2019-2020 - Scenario 1

Cost of Commuting (-)

Value of Higher Education (+)
Value of Leisure Time (+)
Value of Volunteer Work (+)
Value of Household work (+)
Cost of Climate Change (-)
Net Capital Investment (+)
Cost of Unemployment (-)
Cost of Consumer Durables (-)

Adjusted Personal Consumption (+)

-50.0% -25.0%
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b. Contribution of various indicators to GPI under scenario (2)

% Contribution of GPI indicators to GPI growth 2019-2020 - Scenario 2

Cost of Commuting (-)

Value of Higher Education (+)
Value of Volunteer Work (+)

Value of Household work (+)

Cost of Climate Change (-)

Net Capital Investment (+)

Cost of Unemployment (-)

Cost of Consumer Durables (-)
Adjusted Personal Consumption (+)

-50.0% -25.0%
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Fig. 2. The percentage quarterly impact contribution of each GPI indicator on the overall change of GPI from the Q1 (blue) and Q2 (orange) quarters of 2019 to those
of 2020. The costs that increased, or values that decreased both had a negative impact on GPI; whereas the costs that decreased and values that increased had a

positive impact on the GPIL

3.2. Lockdown net-benefits and driving factors

The estimation of the GPI over the first 6 months of 2020 confirmed
that, in addition to the health risks driven by the pandemic, the re-
striction measures imposed by the government deprived Australians
from enjoying their normal consumption habits, as well as the oppor-
tunity to work and earn income as normal. The lockdowns disrupted the
plans of individuals and organizations, leaving many in a state of un-
certainty about their future. However, during the same period, there was
an overall increase in leisure time, a drop in commuting costs and an
increase in the value of household work.

In response to the global pandemic and in an effort to protect public
health by “flattening the curve” and controlling the spread of disease
within manageable limits, most countries including Australia introduced
measures that restricted all non-essential social interactions (Health,
Australian Government Department of, 2022). These measures had
adverse effects on the normal functioning of economies and disrupted

international trade activities (OECD, 2020). Some of the most significant
factors that influenced the performance of these containment measures
in protecting public health, were the speed at which they were imple-
mented, the degree to which mobility was curtailed, climatic factors,
population density (Pragyan D., 2020) and the prevention of relatively
rare but impactful super-spreading events (Endo, 2020).

The Australian economy can be considered a mixed economy.
Similar to other countries though, its free market forces were mostly
overruled by the mandatory social distancing and lockdown measures
that the government imposed, which led to a reduction in economic
activities. On the flip side, the Australian government introduced sub-
sidies that helped sustain a level of economic activity necessary for the
economy to survive the lockdown period.

In addition to identifying the immediate effects of the lockdown on
well-being (in GPI terms), our GPI estimation helps argue that behav-
iours that are conscious of their environmental and social impact, may
help avoid uneconomic growth and its associated negative externalities
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such as pandemics, allowing for more liveable environments. Modern
lifestyles involve a vicious cycle of long work hours, driven by high
living costs (Dawson et al, 2001), characterized by overconsumption of
non-renewable resources (UNEP, 2019).

By prioritizing people’s health and safety, the lockdown uninten-
tionally forced a significant drop in consumption to arguably more
sustainable levels. Although a drop in APCE does not account positively
towards the GPI total; the reduced consumption in some goods such as
commuting and air-travel, apart from contributing towards the surge in
deposit savings (Guttmann R., et al., 2021), accounted positively to-
wards the GPI through the reduction in the Cost of Climate Change, an
increase in Leisure time and drop in motor vehicle crashes (Table 2).
Next, we discuss how each indicator was affected by the pandemic,
while some were affected by reasons irrelevant to the pandemic, or not
found to have been impacted during this period at all.

Personal consumption. The reduced economic activity, due to the
COVID restrictions, was reflected in the decline in consumption demand,
with a 0.3% decline in the consumer price index (CPI) at the end of Q2-
2020 over the 12-month period; and this signified a period of deflation
for the first time since the Asian economic crisis in 1997 (ABSh, 2018).
The CPI decline was led by price drops in automotive fuel (—19.3%),
preschool, primary education (—16.2%) and child care (—95.0%) mostly
due to government’s subsidies (Consumer Price Index, 2020). Overall
the combined decline in both consumption demand and CPI were re-
flected in the value of personal consumption expenditure (PCE), which
was driven by a consumption decline in clothing related goods, hospi-
tality and transportation services (Consumer Price Index, 2020).

Income inequality is considered a crucial indicator of societal well-
being. Pandemics in the past have increased income inequality (Furceri
et al., 2020); especially for those with low income jobs, women and
young people. However, households in the lower half of the income
distribution have benefited the most from the governmental aid pack-
ages, such as Jobkeeper and Coronavirus Supplement payments, off-
setting some or all of the increase in earnings inequality from COVID and
the lockdowns (ACOSS, 2020) . The drop in the Gini coefficient for 2020
showed that income inequality decreased in 2020 predominantly
because of the govenrment support packages (ACOSSb, 2022).

Net capital investment, which is represented here by private fixed
capital formation, declined in both quarters of 2020, led by a reduction
in household investments mainly due to weak housing market demand
followed by a decline in investments in machinery and equipment and
reduced capital transfer transactions, as evident in the lower transfer
costs. The resulting supply chain disruptions, instigated more discus-
sions regarding the need for Australia to become more self-sufficient in
its production capabilities, but also re-consider the type of production it
will choose to invest in. (Dean M., et al. 2021).

Cost of unemployment. The increase in the cost of unemployment,
from a market demand perspective, was a direct outcome of the reduced
PCE. From a market supply perspective, however, production capacities
were impacted since staff were not allowed to work due to social
distancing and lockdowns. About half of the income lost from unem-
ployment was offset by the welfare support packages that the govern-
ment introduced, including Jobseeker income supplement, the
Coronavirus supplement, the Economic support payments, early access
to superannuation, and Temporary loan repayment deferrals (ABS]j,
2020) (APRA, 2020).

Value of services of consumer durables. Compared to 2019, value
from services of consumer durables increased but at a lower rate
consistent with the trend of a declining rate since the 70’s (Fig. 3). The
driver for this trend could not be confirmed with certainty. According to
the law of diminishing marginal utility as per Gossen, Menger’s and
Stigler (Kauder E., 1965), the satisfaction gained from consumer dura-
bles would be expected to decrease as more goods became available over
the years. By examining the trend of the value of services from consumer
durables in proportion to trends in the cost of durables (ABSc, 2020;
Lawn P., 2019); and (Kenny et al., 2019), we observed that from 1985 to
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2020 this ratio grew, but at a decreasing rate. This helps support the
argument that overconsumption of many durables may be heading to-
wards their saturation point in terms of their marginal utility.

Cost of consumer durables. The demand for durables is confirmed
by the increase in the cost of consumer durables indicator, which is
attributed to a consumption surge in retail products Food (24.1%);
Household goods (9.1%). Furthermore, supply shortages of home office
furniture and appliances were also occurring as large numbers of em-
ployees transitioned from office to home-based work to align with social
distancing restrictions (ABSi, 2020).

The change in the trend of these indicators as a result of the lock-
down was not significant compared to other indicators; nor could any
significant insight be derived in regards to a change in consumer
behaviour, except from a shift in the type of durables that were pur-
chased compared to pre-COVID period. Even though we know the con-
sumption of certain durables contribute to negative environmental and
social externalities, the positive relationship between PCE and GDP in
both quarters is misleading us to think that all types of consumption are
beneficial (Coase, 2013; Cornes and Sandler, 1996).

Externality costs from production and use of durables is not reflected
in the GDP, but part of it can be accounted for in the GPI's social and
environmental indicators. Inversely a drop in the cost of those can be
reflected in an increase of either or both the social and environmental
indicators, as we observed with the drop in commuting costs and air
pollution in our estimation.

Cost of climate change. The decline of CO2 emissions in Australia,
can be attributed predominantly to the agriculture, energy, industrial,
and transport sectors; yet, this reduction was largely offset by the
growing rate of emissions in the “stationary energy, fugitive, and land use,
land use change and forestry sectors” (Department of Industry, 2020). The
decline of CO2 due to the Australian agricultural sector may not have
been led by a reduction in demand for agricultural products as a result of
the coronavirus lockdown, as much as it was related to drought-driven
shrunken crops and declining cattle inventories, as well as a reduction
in the application of fertilizers (Department of Industry, 2020).

Cost of air pollution. Consistent with literature (Jiang et al., 2020)
the drop in GDP in Q2 was followed by a drop in Air pollution in
Australia (NPI, 2020), which is the same result detected on a global scale
(Venter et al., 2020). Primarily the reduction in production and trans-
portation activity led to a reduction in PM 2.5 emission levels.

Cost of water pollution. The total quantity (kg) of pollutants
emitted into water through industrial processes in 2020 increased
slightly compared to 2019. Generally regarding water quality, a general
drop in consumption can lead to a drop in industrial waste ; ocean waste
from reduced seafarers; and wherever water quality is dependent on
visitors (rivers, coastal waters), pollutions risks would be expected to
have decreased due to less visitors (Rume and Didar-Ul Islam, 2020;
Haghnazar et al., 2022). Visitors decreased in Australian coastal areas
(Royal Life Saving Society - Australia, 2020), therefore we would expect
a reduction in pollution in those waters. On the other hand, an increase
in water pollution from plastic masks and detergents was detected
globally (Rume T., and Didar-Ul Islam, 2020) and Australia would not be
expected to be an exception.

Cost of net farmland change. We did not find the cost of net
farmland change to have been impacted by the pandemic. We confirmed
that despite global food supply chain disruptions, food demand in
Australia remained steady and farmland values continued to grow at the
average of the last 20 years (Ruralbank, 2021). From a market-supply
perspective, the bushfires and droughts affected a significant propor-
tion of the farmland area and farm output and incomes; but despite this,
agricultural production values were forecasted to continue to rise (AWE,
2020). From a market-demand perspective, the African swine fever in
Asia drove demand for Australian food exports, particularly livestock
products (Rabobank. n.d., 2020). Australian producers were able to
cater for more with less due to more efficient agricultural methods;
hence “productivity gains and climate effects have essentially canceled
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Table 2
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The GPI estimation as a sum of its individual indices per quarter. The + signs indicate either a positive or negative contribution to the GPI total summation. Except for
the Income Distribution which is used for calculating the Adjusted Personal Consumptions Expenditure (Table 1). The colours distinguish the indicators into their
respective categories, being economic (blue), environmental (green) and social/human-capital (pink).

a). The GPI estimation under scenario (1)

($) in billions
Account Q12019 Q2 2019 Q12020 Q2 2020 Function Q1 19/20 Q2 19/20 Ql 19/20 Q2 19/20
1 Personal Consumption Expenditures (+) 3 2666 $ 2675 S 2657 3§ 2335 Add -0.3% -12.7% -$ 08 -§ 340
2 Income Distribution Index 3 12 § 12 8 12 § 12 Divide 0.1% 0.1% 3 00 § 0.0
3 Adjusted Personal Consumption (+) s 1756 $ 1758 $ 1951 & 1674 Add 11.1% -4.8% $ 195 -8 8.4
4 Services of Consumer Durables (+) s 172 § 174 § 177 § 180 Add 2.9% 3.4% 3 05 § 0.6
S Cost of Consumer Durables (-) -3 192 -3 197 - 195 -5 215 Subtract 1.6% 9.1% -3 03 -§ 12
6 Cost of Unemployment |(-) -5 113 -3 116 -§ 117 -3 14.3 Subtract 2.8% 23.4% -5 03 -% 2.7
7 Net Capital Investment (+) ¢ 1009 $1144 $ 997 3 103.0 Add -12%  -100% -$ 12 -§ 114
8 Cost of Water Pollution (-) -8 14 -8 14 -8 14 -85 14 Subtract 0.9% 0.9% -$ 0.0 -§ 0.0
9 Cost of Air Pollution (-) -8 29 -§ 29 -8 28 -3 28 Subtract -2.1% -2.1% 3 01 8 0.1
10 Cost of Net Farmland Change (-) -8 02 -$ 02 -$ 02 -8 02 Subtract 0.0% 0.0% s - s -
11 Cost of Climate Change - -3 362 -8 362 -$ 355 -8 335 Subtract -1.9% 74% $ 07 & 27
12 Cost of Ozone Depletion (-) - 74 -8 74 -3 74 -3 7.4 Subtract 0.0% 0.0% 3 = 3 =
13 Cost of Nonrenewable Energy Resource Depletion (-) -3 222 -8 222 -§ 222 -8 222 Subtract 0.0% 0.0% 3 - 3 -
14 Value of Household work (+) 5 883 ¢ 886 S 934 & 1006 Add 5.7% 13.6% 3 51 § 120
15 Cost of Family Changes |-) -3 29 -§ 29 -8 29 -3 29 Subtract 0.0% 0.0% 3 - S -
16 Cost of Crime [-) -3 18 -3 18 -3 16 -5 14 Subtract -100% -200% S 02 $ 04
17 Value of Volunteer Work (+) 3 167 $ 167 & 128 S 148 Add -22.7% -11.4% -8 38 -3 19
18 Value of Leisure Time (+) $ 581 $ 575 $ 557 3 67.0 Add -4.2% 165% -3 24 $ 95
19 Value of Higher Education (+) 3 86 & 86 & 75 & 758 Add -12.8% -128% -S$ 11 -8 1.1
20 Cost of Commuting (-) -8 498 -§ 504 -3 255 -85 255 Subtract -48.8% -49.4% $ 243 3§ 249
21 Cost of Motor Vehicle Crashes (-) -8 14 -§ 13 -8 12 -8 11 Subtract -12.5% -14.8% 3 02 § 0.2
Genuine Progress Index (GPI) s 3620 $ 3750 $3787 § 3741 4.6% -0.25% $ 167 -8 1.0
Gross Domestic Product (GDF) ¢ 4910 $ 5302 $497.8 $ 4968 14%  -63% S 69 -3 334
ECONOMIC $ 2652 $2786 $2832 $ 2560 6.8% 81% ¢ 180 -8 226
ENVIRONMENTAL -3 702 -$ 702 -§ 69.4 -8 67.4 -1.0% 39% $ 07 & 27
SOCIAL 3 167.0 $ 1666 S 1649 5 1855 -1.2% 11.3% -3 21 § 189
b). The GPI estimation under scenario (2)
($) in billions
Account Q12019 Q22019 Q12020 Q2 2020 Function Q1 15/20 Q2 19/20 Q1 19/20 Q2 19/20
1 Personal Consumption Expenditures (+) 3 2666 $ 2675 S 2657 $ 2335 Add -0.3% -12.7% -S 08 -§ 340
2 Income Distribution Index 3 12 § 12 $§ 12 § 12 Divide 0.1% 0.1% 3 00 & 0.0
3 Adjusted Personal Consumption (+) 3 1756 $ 1758 § 1951 & 1674 Add 11.1% -4.8% $ 195 -§ 8.4
4 Services of Consumer Durables (+) s 172 $ 174 $ 177 $§ 180 Add 2.9% 3.4% 3 05 & 0.6
S Cost of Consumer Durables (-) -3 19.2 - 19.7 -§ 195 -$ 215 Subtract 1.6% 9.1% -$ 03 -8 18
& Cost of Unemployment (-] = 113 -§ 116 -$ 117 -$ 143 Subtract 28% 234% -3 03 -3 27
7 Net Capital Investment (+) ¢ 1009 $1144 $ 997 S 103.0 Add -12% -100% -$ 12 -$ 114
8 Cost of Water Pollution (-) -8 14 -8 14 -3 14 -8 14 Subtract 0.9% 09% -$ 0.0 -% 0.0
9 Cost of Air Pollution (-) -3 29 -§ 29 -5 28 -§ 28 Subtract -2.1% -2.1% 3 01 3 0.1
10 Cost of Net Farmland Change (-) -3 02 -$ 02 -5 02 -$§ 02 Subtract 0.0% 0.0% $ - 3 -
11 Cost of Climate Change (- = 362 -3 362 -3 355 -§ 335 Subtract -1.9% 74%  $ 07 § 27
12 Cost of Ozone Depletion (-) -8 74 -8 74 -85 74 -8 7.4 Subtract 0.0% 0.0% 3 - 3 -
13 Cost of Nonrenewable Energy Resource Depletion (- -3 222 -8 222 -§ 222 -$§ 222 Subtract 0.0% 0.0% S - S -
14 Value of Household work (+) 3 833 ¢ 836 $ 934 S 1006 Add 5.7% 13.6% $ 51 § 120
15 Cost of Family Changes (-) -8 29 -§ 29 -5 29 -§ 29 Subtract 0.0% 0.0% (2 - 3 -
16 Cost of Crime (-) = 18 -$ 18 -$ 16 -$ 14 Subtract -100% -200% S 02 ¢ 04
17 Value of Volunteer Work (+) 3 167 & 167 $ 129 3 148 Add -22.7% -114% -$ 38 -3 19
18 Value of Leisure Time (+) 3 - $ - s - $ - Add 0.0% 0.0% S - S -
19 Value of Higher Education (+) s 86 $ 86 § 75 § 75 Add -12.8% -12.8% -$ 11 -8 11
20 Cost of Commuting (-] -3 49.8 -8 504 -8 255 -3 255  Subtract -488% -49.4% S 243 $ 249
21 Cost of Motor Vehicle Crashes (-) -8 14 -8 13 -8 12 -8 1.1 Subtract -12.5% -14.8% 3 02 § 0.2
Genuine Progress Index (GPI) 3 3039 $ 3176 53230 S 3071 6.3% -3.25% $ 191 -3 104
Gross Domestic Product (GDP) 3 4910 £ 5302 54978 & 498 1.4% -6.3% 3 69 -5 334
ECONOMIC $ 265.2 $2786 $ 12832 $ 2560 6.8% -8.1% $ 180 -5 226
ENVIRONMENTAL - 702 -§ 702 -5 694 -5 674 -1.0% -3.9% $ 07 $ 2.7
SOCIAL ¢ 1089 $109.1 S 1092 S 1185 0.3% 86% S 04 3 94

each other out” (Chancellor et al, 2021). In consideration of the above,
we decided to use the last estimated net farmland change figures
available (Kenny, 2019).

Cost of nonrenewable energy resource depletion is driven by the
costs associated with preventing the depletion of nonrenewable energy
resources. Prevention is currently pursued through the transition to

renewable energy sources (Teske, 2016). The Renewable industry sup-
ply chains have been disrupted due to the pandemic lockdown re-
strictions but the effect was temporary. We could not find any evidence
to support the impact of the pandemic on the long-term estimation of
transition costs to renewables and thus this cost was kept unchanged
over 2019 and 2020. In the long-run though, if the pandemic has a more
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systemic impact, it would be necessary to revisit this component and its
estimation.

Cost of ozone depletion. Similarly, the cost of ozone depletion for
2020 could not be estimated because there was no data found to imply
that the COVID lockdowns had any effect on the chloro-fluoro-carbon
(CFC) levels and the depletion or restoration of the ozone layer; as
such its cost was left unchanged from previous years.

Cost of crime. Since the introduction of the social restrictions, un-
necessary commuting, nightlife lockdowns and patrols, criminal activity
was reported to have reduced. Specifically, NSW authorities reported
more than a 20-30% drop in most criminal activities (offences, assaults,
robberies), based only on cases detected by, or reported to the police
(Community Relations Division and NSW Department of Justice, 2020) .
An international analysis of COVID-19 lockdown restrictions on crime
that includes Australia, found that crime dropped 37% on average.
Considering state related crime trends showing a decline in crime, such
as NSW robbery (—42%), non-domestic assault (—39%), sexual offences
(-32%), break and enter-dwelling (—29%), steal from motor vehicle
(—34%), car theft (—24%), shop lifting (—55%) (NSW_Crime, 2020);
although VIC crime has a 6% average increase compared to 2019
(VIC_Crime, 2020); but QLD had more than a 30% drop in crime with
Brisbane noting a 35% drop due to tighter movement restrictions (QUA,
2021).

Value of leisure time. The vast majority of Australians (98%) iso-
lated primarily to protect their health and that of their friends and family
(ABSi, 2020); in doing so, at least for the short-term, they were willing to
relinquish some of their freedom at the cost of any social and economic
goods (Manipis K., et al., 2021). We would expect those who enjoyed
their time with family to value their time in isolation higher than in any
other social settings that involved a risk of contracting COVID. Whereas
on the other end of the scale, those who were for example victims of
family violence (NPI, 2020) may value their time in isolation much
lower. Details on the valuation method of Leisure time are included in
the supplementary document.

Cost of commuting. Significant benefits were accounted for, due to
the drop of both the cost of commuting and the cost of motor vehicle
crashes. They were both a direct result of the lockdowns and interstate
commuting restrictions, which reduced the need to commute to work
and consequently all costs associated with public transportation, traffic
risks, car ownership and maintenance and time lost traveling.

Value of tertiary education. In regards to the value of tertiary
education, it is presumed that the decline in the university value is a
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result of reduced revenue coming from international student tuition that
occurred when in-light of the COVID economic impact, many of them
returned to their countries of origin.

4. Discussion
4.1. GPI methodological challenges

GPI can be further improved by considering additional factors of
well-being and reconsidering the valuation methods and use of existing
ones. For example, the value of leisure time is subjective because each
person perceives its value in their own way, but we were not able to
obtain such microdata. We attempted to address the lack of such data, by
introducing a degree of uncertainty; using a lower ($0) and upper
($23.83) limit (section 2. Methodology), within which we considered
the actual estimate of the average hourly rate of leisure time to reside.
Also, due to diminishing returns (Harmon J., and Woosnam K., 2021),
the value of each hour spent by each person can change, which adds to
the challenge of valuing leisure time.

In contrast to the valuation of leisure time, for the estimation of the
Value of Household work, we were able to obtain more detailed data.
These involved hours spent on household work per type of household
member depending on the household’s family structure. Yet the quality
of the data obtained would need to be further improved; such as its
relevance and timeliness in relation to the lockdown period and the
consistency between datasets of the different sources used. Obtaining
adequate quality data is a problem that affects the broader domain of
ecosystem services valuations (Kubiszewski L., et al., 2022) and conse-
quently the GPL As such, the extent to which the obtainable data meets
the quality and cost requirements, determines whether it is beneficial to
pursue and maintain more accurate GPI accounts.

The 2020 pandemic lockdown was a rare opportunity to evaluate the
performance of alternative indicators such as the GPI, under critical
conditions. Microdata regarding people’s value perceptions are useful
for the valuation of the non-market assets of the GPI; and although their
collection is increasingly pursued, personal data ownership rights, pri-
vacy and safety concerns are challenging issues affecting their avail-
ability (ABSk, 2022) . More so during the lockdown when data
availability was further impaired since conventional data collection
methods were not as successful (ONS, 2021; ABSi, 2022); consequently,
impacting GPI's performance as a well-being indicator. Further research
is required, regarding improved methods (Aschwanden, 2021) for

Percentage change of "Value from Services of Consumer Durables" in relation to "Cost of Consumer Durables"

- - - ABS series CD/SCD trend
Kenny et al series CD/SCD trend
Lawn series CD/SCD trend
——Log. (ABS series CD/SCD trend)
Log. (Kenny et al series CD/SCD

trend)
Log. (Lawn series CD/SCD trend)

Fig. 3. From 1985 to 2020 the percentage of change in the value of services from consumer durables has been increasing in proportion to the cost of durables, at a

decreasing rate.
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collecting the data needed to value the more subjective components of
the GPL.

4.2. Comparison: GPI and GDP

Our GPI estimation showed that, for scenario 1 in Q1, its growth was
positively related to that of the GDP but negatively related in Q2.
Whereas for scenarion 2, the GPI's growth was positively related to that
of the GDP for both quarters (Fig. 4).

The lockdown period in Q1 covers only the last 10 days of March,
with the positive effects of the lockdown registered immediately by the
GPI;, predominantly due to social indicators involving the reduced
commuting costs and increased household work. Whereas in Q2 despite
the very significant combined drop in PCE and Net Capital Investment it
was offset mostly by the consecutive drop in commuting and the further
increase in the value of household work. In the scenario that we accept
an average value for leisure time (instead of zero), the drop in PCE and
Net Capital is offset by the increase in social indicators which in this
scenario also includes the value of Leisure time. Our GPI estimation is
consistent with the notion that economic welfare depends on both the
degree and quality of growth as expressed through environmental and
social assets; and that well-being does not necessarily have to decline
with a drop in GDP growth. The positive influence of the government
welfare measures are captured by the GPI in Q2.

Previous studies involving the calculation of GDP and GPI for 17
countries over 50 years found that beyond a certain level of GDP per
capita, the positive correlation between the GDP and GPI turned into a
negative one (Kubiszewski [, et al., 2013), reinforcing the argument that
GDP growth beyond a certain point does not necessarily provide further
benefits, especially when it disregards its impact on the environment
and society. This diversion between the two indexes occurred in the late
80's, at which point the growth of these economies in GDP terms,
accelerated at a much higher rate compared to the GPI growth rate. It
was in the same decade that the need for sustainable development
gained more traction at an international level , highlighting social issues
(e.g. poverty) and the degradation of the environment, and advocating
the need to address these urgent matters (Borowy, 2014).

Examples where GPI increased with the drop in GDP can be seen
during Australia’s recession in 1973 (Kilian, 2009), which led to an in-
crease in the values of household work and personal consumption driven
by an increase in wages and a drop in income inequality and the cost of
crime. Similarly in 2013, “the decline in Australia’s terms of trade since
its peak in the September quarter 2011 has had a deflationary effect on
the economy” (Dolamore R., 2013); while the GPI increased mostly
because of a decline in the cost of crime, lost leisure time and motor
vehicle crashes, as well as due to an increase in personal consumption
expenditure and value of household work. The 1973 recession which
was triggered by the international oil crisis has common denominators
with the COVID pandemic, since in both cases the trigger was external,
denoting the extent to which national economies have become inter-
dependent. Another common and important characteristic of the two
crises, was that in both cases the unsustainable consumption of natural
resources was a causal factor. The oil crisis was a result of unsustainable
oil demand that surpassed oil supply capacities. The coronavirus, similar
to other zoonotic diseases, is partially the result of consumption-driven
unsustainable land use practices (Institute of Medicine - National
Research Council, 2009).

Compared to the GDP the GPI can help stakeholders be more aware
of the trade-offs when they proceed to act on their desires. This feature
makes alternative metrics like the GPI a more useful method for
measuring national progress and for guiding better decision-making that
is well-being centered. It is well documented that, the worse the levels of
sentiment and uncertainty regarding possible future economic outcomes
and the chances of them occurring; the weaker the economic conditions
that occur (Nguyen and La Cava, 2020). This shows that without the
broad use of more insightful metrics like the GPI and relying solely on
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economic metrics, especially as flawed as the GDP (Stiglitz, 2022), will
propagate ill-informed decisions hindering a well-being centered
progress.

4.3. Policy implications and degrowth

GDP remains the main macroeconomic indicator of choice despite
providing an incorrect estimation of national progress, misleading those
who decide on the world’s future. All types of consumption, including
the unsustainable ones (in terms of quantity and quality) that drive
unsustainable growth, are accounted for as positive contributors to na-
tional progress; and the actual repercussions are not communicated to
stakeholders. Pandemics, which are indirectly driven by unsustainable
consumption, are expected to occur up to three times more often than in
the past (Marani, et al, 2021), but there is currently no indicator to easily
inform the public of the pandemic’s impact on growth and national
progress. More accurate metrics can help improve the way we manage
risks (AIDR., 2019), for example to prevent COVID would have been 50
times less costly (Dobson P., et al, 2020) than responding to it. Instead of
only anticipating and just reacting to risks, moving forward proper
metrics are required to guide us in shaping futures with lower risks.

In the long-run there are two futures that we consider plausible; one
in which sustainability policies underperform or fail and another in
which sustainability policies thrive. In the first, we assume the root
cause of policy failure is the lack of a common vision for a sustainable
world; in which case the global economy continues to grow beyond the
earth’s biocapacity, resulting in a deterioration of the average human
well-being levels in terms of mortality (Gasparrini A., et al, 2017), living
costs (Kompas et al., 2019) and life quality (Beggs et al, 2021).

In this case humans are expected to adapt to a life within an
increasingly hostile and volatile environment. The use of ecological in-
dicators would have little purpose; since they are subjective and without
a common vision, their estimation would not be accurate. For example,
GDP is used because, as a convention, stakeholders are accustomed to
agree that GDP growth is always a positive outcome, which is not true.
For an ecological indicator to replace it, this may at least require the
majority to first agree on the types of growth that are, or are not,
beneficial.

Reflecting on the COVID pandemic may help find grounds for a more
common vision, doing so would first require understanding the way the
lockdown may have also influenced people’s well-being perspectives.
The lockdown measures may have put some of the usual over-
consumption and overspending behaviours to a halt, but that does not
mean that people’s desires changed as well. The change was abrupt and
although everyone responds differently to change (Holmes et al., 2016;
Twins Research Australia, 2020), generally the lockdowns were
perceived as disruptive to people’s lives (Hand et al., 2020), with total
satisfaction of life found to have declined (CSIRO, n.d., 2020). Would it
not be more precise though, to argue that it was the abruptness of the
change that was more of a disruptor, than the change itself? It is a fact
that people do not like change (Ansoff et al., 2019), especially when they
are told what to do (Akhtar et al., 2020), let alone when they are not
prepared for it.

As such, the negative experiences may have overshadowed the
environmental and socially positive outcomes of the negative GDP
growth caused by the lockdown. Such as the cleaner atmosphere, the
benefits of working from home, not having to travel as much for work
and allowing more family time (Staton et al, 2020) and leisure time
(Table 2). All of which would be worth holding-on to, for incorporating
into a new living paradigm that involves a sustainable economy with less
risks and improved living conditions.

In a future direction involving this new living paradigm, the world
economy is considered to be more sustainable; because it assumes that
the world has agreed on a common vision that requires living with
sustainable consumption behaviours and compassion and respect for all
life inclusive of future generations. This is called a ‘degrowth economy’
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Fig. 4. GPI and GDP comparison, during the first and second quarters of 2019 and 2020 (in AUD billions) with both scenarios.

or in its ideal final phase a ‘steady state’ economy (Kerschner, 2010);
because in order to deliver on this promise, it requires that the global
economy grows only within the world’s biophysical capacity to provide
for all, including future generations.

A degrowth economy would involve establishing the appropriate
institutions that can safeguard the social and environmental needs of its
stakeholders (Kallis et al, 2012) in their transition towards a more sus-
tainable and liveable economy. Managing the transition requires keep-
ing accurate track of the stocks and flows of the world’s resources, to
ensure the sustainable management of those (Costanza et al, 2014). This
calls for an ecological type of indicator like the GPI, supplemental to
conventional economic indicators, that provides an insight to the envi-
ronmental and social externalities of economic growth. This would help
guide policy making for sustainable growth within planetary boundaries
(Rockstrom et al., 2009) instead of economic growth at all costs; and for
easily communicating policy net-benefits to the public. Australia had the
Measures of Australia’s Progress (MAP) which received attention and
praise from the OECD, for its ‘dashboard’ of indicators, including edu-
cation levels, population health, and community well-being data. Un-
fortunately, it was discontinued, as part of a scale back of ABS operations
(Howard & Chambers, 2016).

The lockdown exhibited similarities with the conditions and behav-
iours expected in a degrowth economy. As we explain later on, some of
the lockdown’s benefits, captured by our GPI estimations, would be
pursued in a degrowth economy too. With regards to economic growth,
for the most part of the first nationwide lockdown (in Q2) the GDP
dropped. Part of this GDP drop was uneconomic, in other words it was
non-beneficial, whereas some other portions of it were beneficial. For
example, our GPI estimation accounted for the drop in commuting as an
economic benefit; which is one of the reasons the GPI did not drop in Q2
like the GDP, but instead increasesd slightly. On the other hand, the
government introduced welfare policies to protect those in need, which
further boosted the GPI, counteracting a large part of the economic re-
percussions of the lockdown; which, as opposed to the GPI, the GDP was
unable to showcase to the public. In a degrowth economy there too
would be a drop in growth, mainly in uneconomic GDP, relating to
“matter-energy throughput” (Heikkurinen, 2021). There would also be
providence for the weaker, driven by the appropriate democratic in-
stitutions that would introduce social and environmental policies such
as a universal basic income, carbon emission controls, more flexible
work conditions and resource and consumption-based taxes to name a
few (Kallis, 2011).

Since the lockdown, urban decentralization and regionalization and
localization policy suggestions (PMC, 2020; APC, 2017), may now sound
even more appealing. Beyond the lockdown’s primary purpose being the
protection of public health through isolation, it helped showcase the
benefits of ‘Working From Home’ WFH and it accelerated the adoption
of remote working technologies, a trend which continued after the
lockdown (APC, 2021). Our GPI estimation showed the benefits of this
trend, in increased leisure time, drop in commuting costs and a drop in
the cost of climate change and air pollution (Table 2). In pursuit of more
resilient and sustainable cities, addressing WFH and pandemic risks
have been added to the policy making agenda (Infrastructure Australia,
n.d., 2020). Decentralization and localization policies are generally
known to support more liveable and self-sufficient local economies
(Olivier et al., 2018); and expected to unlock even more social benefits
such as affordable housing (Gurran et al., 2021) . Similarly, the need for
policies of “decentralization and relocalisation” are suggested in con-
cepts for sustainable degrowth economies (Kallis, 2011). In a degrowth
economy these policies would be used to achieve sustainability even if it
eventually leads to smaller economies. Despite the alarming escalation
of socio-environmental risks, an outcome involving smaller economies
has not yet been considered as plausible or desirable by policy makers,
nor are current urban decentralization policies designed to accommo-
date for such an outcome. This denotes the urgent need to speed up
public deliberations on, the possibility that some form of a degrowth
economy is becoming necessary; and the policies best fit to adopt it with
the lowest impacts on societal wellbeing and highest net benefits.

5. Conclusion

We estimated the net of the positive and negative externalities of
economic activity during the lockdown using the GPI. Overall, we found
that the GPI growth for scenario 1 was positively related to that of the
GDP in Q1 but negatively related in Q2, mainly because most of the
government support took place in Q2. Whereas in scenario 2, the GPI's
growth was positively related to that of the GDP for both quarters,
although did not decline as much as the GDP in Q2. Our estimation
showed that the GPI's social components benefited the most, followed
by a small improvement in environmental components and a significant
deterioration of its economic components. Through our analysis we
confirmed that their main driving factors were the personal consump-
tion behaviours and the government health and welfare policies, the
broader impact of which was not apparent with the GDP. In comparing
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the GPI with the GDP, we showed that the GPI is a more realistic metric
for national progress; and that its further improvement would benefit
from microdata for valuing non-market assets more accurately.

We discussed that some of the policies either suggested or imple-
mented to address the pandemic and the socio-economic externalities of
the lockdown, were similar to those that have been suggested for
implementing a degrowth economy. Indicating that the pandemic
lockdown period offered a good opportunity to examine some of the
challenges of a degrowth economy and to reflect on the need to adopt
more sustainable consumption behaviours and policies, to address these
challenges. As such, degrowth economy solutions are already, unin-
tendedly and sporadically being applied. A more common vision of well-
being, in the context of a more sustainable and liveable world, may
entail a more systematic implementation of degrowth economics and a
decoupling of well-being from GDP growth. This would also make
necessary the use of ecological indicators like GPI.
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