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Introduction
In the push for more sustainable and greener
progress, faster economic growth is no
longer a priority. Is this true? There is a broad
agreement that global society should strive
for a higher standard of human wellbeing
that is equitably shared and sustainable.
Motivations for such plight are numerous;
from economic (GDP measure is dangerously
inadequate measure of quality of life since
it counts what we produce and consume, but
ignores social costs, environmental outcomes
and income inequality), ecological (public is
getting increasingly concerned with depleted
natural resources and polluted environment,
and other ecological issues), philosophical
(human appetites and the population growth
render non-market wellbeing measures to
confront it with the society’s material standard
of living), political (the concept of so-called
green growth is generating diversity in
positions, from enthusiastic to cautious, for
it can be an opportunity, but also a risk that
disfavours one country on international level)
to even methodological questions (the lack
of recognized methodological principles that
would be the basis for reliable statistical data,
thus an accurate accounting and valuation
system of economic growth and development).
Measuring progress on a complex and
multi-dimensional scale and identifying relevant
indicators are challenging tasks (Skare & Tomig,
2014). No agreement exists yet on an analytical
framework or a set of indicators to sustainable
economic growth. Building the research on
the alternative Green GDP measurement from
Stjepanovi¢, Tomié and Skare (2017) our goal
is to provide an alternative ranking scheme by
comprehensively considering both quantitative
(common methodological algorithm) and
qualitative (opportunity costs) features of the
so-called green growth. Our analysis will be

demonstrated by calculating the Green GDP
indicator for the variety of developing and
developed countries.

1. Theoretical Background
1.1 Introduction to the Green GDP

Concept
A frequently asked question is whether the
traditional measures of a country’s level of
economic activity and progress, such as gross
domestic product (GDP), gross national product
(GNP) or gross national income (GNI), fail
to account for the environmental issues. For
example, GDP as a prevalently used indicator
of economic growth and a basis for decision-
making and state policy elaboration is not
intended to measure human wellbeing even if
treated so by politicians and governments. This
indicator deals only with economic output and
does not consider other significant factors that
affect sustainability, green growth perspectives
and social. The limits of GDP are now clear:
(1) it can be a misleading economic indicator
if we place a disproportionate importance to it
because it often reflects the material and static
positions, rather than signalling what is wrong
in the economy; (2) since it does not scale the
sustainability of growth (it does not detect the
distribution of income, household production
and/or the loss of leisure time, volunteering,
costs of environment degradation, social and
public health costs that are in direct relation to
economic activity and etc.), it is de facto a bad
measure of social welfare; (3) itis abad measure
for international comparison of countries’ life
standard (for it tracks only our production/
consumption and it always gets better as long
as we produce more or produce more valuable
things. But GDP was never intended to be an
all-encompassing proxy for human wellbeing
(Samuelson & Nordhaus, 2014). We must,
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however, stress that irrespective of various
limitations, GDP is and will still be a crucial
indicator of the economic health of a country, as
well as a gauge of a country’s standard of living.
Is it time to dethrone GDP? No, GDP retains its
value, however, it would certainly be desirable
to reduce some of this dependency on it.

The rise of heterogeneous public attitude/
opinions, many forms of ecological and
environmental groups, increased attention in
the media and the relevance of economic costs
of natural resource depletion and pollution,
damages to the future growth and development
perspectives, a relatively new measure of
growth imposed itself as a relevant factor in
measuring welfare and well-being i.e. the so-
called Green GDP accounting (Stjepanovic,
Tomié, & Skare, 2017). Green GDP is an
alternative indicator of economic growth that
incorporates  environmental consequences
of that growth by including the depletion of
natural resources and degradation of the
environment. Today, it is known as a general
concept that refers to a wide array of adjusted
GDP measures that are corrected for social
and environmental costs (for some of these
commodities are not traditionally presented in
monetary units). In that manner, Green GDP
is just an alternative way for quantification
and measurement of monetary impact of the
social and environmental damage caused
by a country’s economic growth. The most
common approach to measuring the Green
GDP is to deduct social and environmental
costs (for example natural resources depletion
and pollution damage) from the standard GDP
measure. There is an interesting way to explain
the (conceptual) purpose of this indicator.
If we consider that by adding social features/
human capital and environmental features/
natural capital to a standard measure of the
volume of output, we are in fact relating it to the
deterioration in social or environmental capital
and reducing it by the amount of capital thus
consumed. Some say that we could look the
other way around too. So that any improvement
in social and/or environmental capital
constitutes in itself a form of output and can
be, therefore added to standard GDP measure.
Long run causal relationship holds for the CEE
countries according to the study of Obradovi¢
and Lojanica (2017).

If the GDP is a bad measure simply because
it is an incomplete indicator, could we the Green
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GDP as a successor to the traditional GDP.
The answer is no! Though, Green GDP is not
a flawed indicator, it still carries some conceptual
and methodological ambiguity. In the first place,
Green GDP is hard to measure because of the
problems inherent in trying to evaluate and
quantify the cost natural resource depletion
and ecological damage. The preciseness of
the Green GDP’s measurement methods is
debatable as some statistics that are used in
calculations could be based on approximations
or even speculations. Namely, this indicator
faces expected problems when addressing
environmental damage in monetary terms; due
to estimation problems and data availability, this
indicator cannot consider all damage (depletion
costs for mines, water, air, forest, wildlife, etc.)
to the ecosystem (for a further list of conceptual
limitations see Stjepanovi¢, Tomi¢, & Skare,
2017). The concept of Green GDP is open
to serious criticism even more when tackling
pragmatic issues. How can one compare some
social indicators such as education and health
with a hectare of forest protected, a ton of CO,
emitted or adjusted savings of natural resource
depletion. Depending on how you attribute
values and weightings to these different factors,
you can in fact obtain any ranking you want, even
putting China first, or India, or France, or Brazil,
or, for that matter, Niger (The Shift Project,
2012). In general, there is no consensus on how
to calculate the Green GDP and there is not
even a consensus on whether to attempt at all.
Criteria for assessing the Green GDP as an
indicator should be pointed towards evaluation
of analytical soundness, measurability and
policy relevance and utility for users. Green
GDP only partially satisfies each one of these
criteria, which leaves us with a range of
possibilities pointed towards improvement of
the indicator. As Pokharel and Bhandari point
out (2017), although Green GDP calculation is
in a very nascent stage, we have to develop
an accurate accounting and valuation system,
utilizing knowledge resources to develop
more standardized valuation techniques for
calculation of environmental costs and pollution
damage. Environmental regulation is important
to achieve economic growth and environmental
quality (Bildirici & Ozaksoy, 2018).

1.2 What Empirics Say?
Interesting papers on the Green GDP topic are:
provided by Vimochana (2017), Stjepanovic,
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Tomi¢ and Skare (2017), Veklych and
Shlapak (2013), Rauch and Chi (2010), Jiang
(2007), Alfsen et al. (2006), and Boyd (2006).
For a deeper systematization of the early
contributions, theoretical as well as empirical,
see Qi, Xu and Coggins (2001). Complexities
that evolve around the Green GDP induce
empirical domain that is conceptually rather
intriguing. For many empirical studies approach
from different standpoints that consider
different lines of inquiry; microeconomic view
(companies positions), green accounting
system, political standpoints and decision
making and environmental, technical as well
as organizational issues (for example see Li et
al., 2018; Medialdea, 2018; Sanchez Garcia &
Diez Sanz, 2018; Peres, Ameer, & Xu, 2018;
Esmaeili et al., 2017; Gkorezis & Petridou,
2017; Mikusova, 2017; and Streimikiené
& Mikalauskiené, 2016). For our line of
research there are few papers, besides that of
Stjepanovi¢, Tomi¢ and Skare (2017), that are
empirically curious.

Vimochana (2017) analyzed the role of
environmental accounting and the policy
options available for economic decision makers
by reviewing the methods of valuation of natural
resources adopted by various developed
and developing countries. Author came to
conclusion that the adoption of basic elements
of green accounting will portray the role of
environment in the economy as well as render
easier the analysis of macroeconomic questions
with the help of accounting information system
and thus, lead the economy to a vital path.
The research that is conceptually related to
our study is that of Qi, Xu and Coggins (2001)
for it is the only comprehensive and extensive
research of the Green GDP on a cross-country
base. The authors calculated the value of
environmental damage as a percentage of
GDP and Green GDP for a sample of 103
developed countries and developing countries
for the period 1980-1997. The authors came to
conclusion that most of the countries have not
worsened their environmental quality in order
to achieve the gains of GDP (even if we take
into the account countries that are in their early
development stages).

1.3 W(h)ither Green GDP Indicator;

Some Methodological Issues
According to the different accounting systems,
green GDP can be classified as two main

types (see for example Xu, Yu, & Yue, 2010).
Type | Green GDP accounts GDP minus the
cost of environmental pollution and resources
depletion, but it ignored the value of natural
ecosystem services. In such context, more and
more scholars are beginning to account the
valuation of ecosystem services by adding itinto
GDP accounting, which the authors present as
a type Il Green GDP. This adds to broadening
of methodological issues and solutions.
Furthermore, when taking into account SEEA
standards (UN System of Environmental-
Economic Accounting), we can distinguish data
on environmental inputs and resources as those
fitting into physical and hybrid flow accounts.
These accounts show the dependency of the
economy on the environmental inputs as well
as the sensitivity of the environment to the
economic activities. The problem begins when
we want to extend the SNA (System of National
Accounts) aggregates to account for depletion,
natural degradation and pollution costs. It is
the point in which you come across feasible
barriers (Costanza et al., 2009) to measuring
real progress of the economy, such as data
barriers (data reliability, timeliness, scope and
scale), methodological barriers (methodology
standardization, the values embedded in the
type of approach that reflects social choices),
social and institutional barriers (dominance
of ‘Growth is good’ paradigm, lack of political
leadership, ‘aspiring’ to status-quo). It is also
the point related to the process of gauging the
indicator (see for example Rauch & Chi, 2010).
For that purpose, Veklych and Shlapak (2013)
evaluated three methodological approaches to
the environmentally adjusted domestic product
calculation; (1) includes the consideration of
the reduction of natural capital; (2) takes into
account the environmental degradation due to
the accumulation of pollutants and waste, as
they have an effect on both economic activity and
natural capital; (3) supposes further deduction
of the costs spent on combating environmental
degradation because defensive expenditures
should be displayed in these adjusted accounts
depending on their impact on natural capital.
From a standpoint of short-term assessment,
the accounting of a complete — comprehensive
indicator is impossible (Jinnan, Honggiang, &
Fang, 2004), however in the medium to long-
term, monitoring of economic progress will
require both an indicator of total growth (that can
be observed through traditional GDP) and an
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indicator of how a country’s real comprehensive
wealth, that includes natural, social and human
capital, is changing (could be evaluated through
the Green GDP) (Stjepanovié, Tomié, & Skare,
2017).

A misconception that economic develop-
ment and growth would eventually lead to
environmental sustainability, the fact that
developed countries consume more resources
per capita than developing countries and
that ecological/economic impact are felt in
other places, implies that Green GDP has
a potential to serve as a metric for sustainable
progress policy as well as measure the strength
of the means of implementations (policies or
programmes) for promoting sustainability.

2. Methodological Part and the
Results
2.1 Data and Methodology

Stjepanovi¢, Tomi¢ and Skare in 2017 proposed
an alternative approach to sustainability and
green growth, which represents a crucial step
towards transforming the global economic
thinking, by ensuring applicable methodology
and correct information for the assessment
of economic progress. By following their work
and keeping common Green GDP accounting
framework (a quantitative position), we have
applied a general methodological algorithm that
is suitable for the assessment of and comparison
between different countries, as well as other
surveys. Hence, the Green GDP indicator is
calculated as a GDP measure minus the cost
of natural resource consumption minus the
costs of environmental depletion. On the other
part, we have also considered the importance
of economic dimensions that are not sufficiently
reflected in the traditional GDP measure or
even in different ‘green growth’ approaches
so we integrated supplementary information
(a qualitative position) by distinguishing the real
costs of environmental damage and opportunity
costs of a lost turnover.

Data for a sample of 44 countries, that
includes both developing and developed
countries, has been collected from Eurostat
and World Development Indicators database
of the World Bank (with some specific indices
from other sources). The analysis covers
44 countries of the world (EU countries and
potential members, part of the OECD countries
and some selected countries) for the time span
2008-2016. Data (un)availability was a major
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obstacle in achieving more extensive research
on a cross-country base. A general scheme of
calculation (presented by Stjepanovi¢, Tomic
and Skare, 2017) is Green GDP = GDP — (CO,
emissions in kt x total CDM in average prices
for kt) — (t of waste x 74 kWh of electrical
energy x price for 1 kWh of electrical energy)
— (GNI/100 x natural resources depletion % of
GNI); or expressed simplified as:

Green GDP = GDP — (KtCO, * PCDM) —

— (Twaste * 74kWh * Pelect) — (1)

GNI
— (555 * %NRD)

GDP (in PPP) was obtained as the sum of
gross value added by all resident producers in
one economy plus any product taxes minus
any subsidies not included in the value of the
products. It has been calculated without making
deductions for depreciation of fabricated
assets or depletion and degradation of natural
resources (WDI, 2017). The first deduction
presents the costs of CO, pollution (as CO,
emissions times carbon market price), second
the opportunity costs of one tonne of waste that
could be used in the production of electrical
energy), and a third is the adjusted savings of
natural resource depletion as a percentage of
the gross national income per country.

Carbon dioxide emissions (CO,) expressed
as kilotonnes (Kt) are those stemming from
the burning of fossil fuels and the manufacture
of cement. They include carbon dioxide
produced during consumption of solid, liquid,
and gas fuels and gas flaring (WDI, 2017).
Total PCDM is the average volume-weighted
price for carbon in PPP (Capoor & Ambrosi,
2007). Total commercial and industrial waste
(Twaste) is presented in tonnes and data were
partially collected from the Eurostat and from
the World Bank database. In order to evaluate
opportunity costs related to waste problems,
knowing that the amount of waste nations
produce annually is huge, we introduced
a waste-to-energy conversion principle. Hence,
kilowatts (kW) of energy in one tonne of waste
present an amount of electrical energy that
we can derive from waste. Namely, 74 kWh
is kilowatts-hours of energy in one tonne of
waste present an amount of electrical energy
that can be obtained from a waste (according to
Australian Energy Regulator, 2015; and Waste
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to energy in Denmark, 2006). Price (Pelect)
in PPP for 1 kilowatt-hour is calculated as
a mean of commercial and industrial price for
each country (Eurostat, 2017). Gross national
income or GNI (in current U.S. dollars) is the
sum of value added by all resident producers
plus any product taxes (less subsidies) not
included in the valuation of output plus net
receipts of primary income (compensation
of employees and property income) from
abroad (WDI, 2017). Finally, variable adjusted
savings of natural resource depletion (NRD), as
a percentage of the GNI per country, presents
natural resource depletion as a sum of net
forest depletion, energy depletion, and mineral
depletion (WDI, 2017).

2.2 Results

Results from Tab. 1 present the difference in
percentage between the value of the traditional
GDP measure and the value of calculated
Green GDP measure for the observed countries
as a deviation from the GDP. For example, if
you want to obtain the Green GDP value for
Belgium in 2016 you would have deflate the
GDP value for 0.38%. Average deviation from
the GDP for all the countries and for the whole
period was 1.45%. This implies that growth in
these countries during the observed period
was not satisfactory in the terms of sustainable
economic development. The most satisfactory
results (for the period as a whole), hence
the smallest deviation on average (< 0.60%)
between the GDP and Green GDP growth was
found in Belgium (0.43%), Switzerland (0.13%),
Germany (0.41%), Greece (0.57%), Ireland
(0.27%), Spain (0.34%), France (0.24%), ltaly
(0.45%), Cyprus (0.44%), Luxembourg (0.29%),
Austria (0.54%), Portugal (0.53%), Slovenia
(0.56%), the Slovak Republic (0.57%), Japan
(0.35%) and Israel (0.47%). Next, average
deviation below 1.00% was found in the Czech
Republic (0.91%), Lithuania (0.64%), Hungary
(0.82%), Malta (0.93%), the Netherlands
(0.96%), Finland (0.89%), Sweden (0.65%),
the United Kingdom (0.91%), Turkey (0.76%)
and the United States (0.87%), suggesting
relatively satisfying results. Other category is
above 1.00% deviations with unsatisfactory
results. Those are, Croatia (1.01%),
Montenegro (1.06%), Moldova (1.14%), Iceland
(1.16%), Latvia (1.26%), Poland (1.29%),
Denmark (1.44%), Romania (1.64%), Estonia
(1.70%) and Serbia (1.87%). In absolute global

terms (with largest average deviations), 8
countries with the worst environmental impact
are (in order, worst first) Chile (8.88%), Norway
(6.56%), China (5.02%), Mexico (4.33%),
Macedonia FYR (3.46%), Australia (2.96%),
Bulgaria (2.17%) and Albania (2.06%). We can
conclude that the most satisfactory countries, by
the standard of sustainable development (seen
through the smallest difference in GDP vs.
Green GDP), are in fact coming from one of the
most developed areas in the world, the EU. For
some of these countries, economic growth was
more limited (smaller growth rates), but their
Green GDP seems to have risen faster than the
standard measure. Though we trace relatively
consistent deviations over the whole period,
some improvements, i.e. smaller bias has been
achieved in most of the developed countries
that have shown unsatisfactory results in the
beginning of the period. We have to mention
that Chile, Norway and especially China show
a persistent decrease in the deviation between
the GDP and Green GDP.

Next, we are going to give some insight on
the annual growth rates of the GDP and Green
GDP across all 44 countries (see Tab. 3 in the
Appendix) and provide a comparative analysis
of different groups of countries by presenting
their average growth rates for the period as
a whole (see Tab. 2). Additionally, we displayed
annual growth rates of these two indicators for
the year 2016 (see Fig. 1) in order to confirm
the analogy in our concluding arguments. If we
group countries by their stage of development
we get three standards groups, namely
developed, developing and underdeveloped
countries. Developed countries (Belgium,
Denmark, Germany, Ireland, Greece, Spain,
France, Italy, Cyprus, Luxemburg, Malta,
the Netherlands, Austria, Portugal, Finland,
Sweden, the UK, Iceland, Norway, the USA,
Australia, Japan, Israel, Switzerland (24)),
developing countries (Bulgaria, the Czech
Rep., Estonia, Croatia, Latvia, Lithuania,
Hungary, Poland, Romania, Slovenia, Slovakia,
Montenegro, Serbia, Turkey, Moldova, Chile,
China, Mexico (18)) and underdeveloped
countries (FYR Macedonia, Albania (2)). Such
categorization is arbitrary and is made purely
for the purpose of distinct comparative analysis.

First, let us focus on developed countries.
The average GDP growth and Green GDP
growth (average for the period as a whole)
for the developed countries was -0.42% and
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Average bias of the Green GDP (Part 1)

[:ﬁ‘;iagg"',‘ji:"‘:/f)‘ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Belgium 044 | 058 | 070 | -035 | 036 | 0.35 | -0.33 | 038 | -0.38
Bulgaria 233 | 179 | 228 | 242 | 240 | 197 | 192 | 218 | 227
Czech Rep. 108 | 090 | -1.00 | -094 | 087 | 079 | 079 | 0.90 | -0.90
Denmark 200 | 137 | 156 | 176 | 1.80 | 141 | .19 | 094 | -0.97
Estonia 146 | 157 | 197 | 475 | 472 | 471 | 158 | 1.80 | .72
Germany 044 | 041 | 043 | 040 | 042 | 039 | 036 | -0.40 | -0.41
Greece 055 | 046 | 055 | 061 | -065 | 0.55 | 055 | 0.61 | -0.64
Ireland 026 | 027 | 035 | 030 | 029 | 027 | 026 | 020 | -0.23
Spain 032 | 032 | 033 | 033 | 037 | 033 | 032 | 038 | -0.41
France 024 | 025 | 026 | 023 | 025 | 024 | 021 | 025 | -0.27
Croatia 087 | 109 | 088 | 090 | 129 | 1.06 | 0.98 | -1.00 | -1.04
ltaly 043 | 040 | 043 | -043 | -049 | 046 | 042 | -0.46 | -0.49
Cyprus 042 | 045 | 044 | 042 | 043 | 0.38 | 040 | 047 | -0.50
Latvia 097 | 147 | 451 | 118 | 114 | 109 | .10 | 1.40 | -1.45
Lithuania 063 | 065 | 071 | 063 | 066 | 057 | -0.56 | 0.65 | -0.67
Luxembourg 034 | 032 | 032 | 031 | 031 | 026 | -024 | 028 | -0.28
Hungary 083 | 088 | 083 | 086 | 095 | 080 | 074 | 073 | -0.76
Malta 114 | 094 | 086 | 097 | 004 | 083 | 0.80 | 0.94 | -0.95
Netherlands 097 | 092 | 072 | 086 | 131 | 122 | -1.02 | 081 | -0.82
Austria 053 | 050 | 056 | 054 | 058 | 0.55 | 0.50 | 054 | -0.54
Poland 126 | 131 | 136 | 136 | 135 | 121 | 113 | 426 | 137
Portugal 051 | 052 | 052 | 053 | 055 | 051 | 050 | 055 | -0.57
Romania 477 | 149 | 157 | 195 | 219 | 165 | 148 | 130 | -1.32
Slovenia 055 | 054 | 059 | -056 | -058 | 0.54 | -0.47 | 058 | -0.59
Slovak Rep. 058 | 058 | 065 | 056 | -057 | 0.54 | 050 | 058 | -0.60
Finland 079 | 069 | 097 | 099 | 096 | 0.85 | 0.83 | 093 | -0.9
Sweden 060 | 060 | 074 | 066 | 062 | 062 | 057 | 071 | -0.72
UK 123 | 105 | 1.00 | 114 | 101 | 086 | 068 | 052 | -0.61
Iceland 091 | 151 | 114 | 106 | 112 | 118 | 1.00 | 126 | -1.15
Norway 909 | 7.38 | 644 | 6.88 | -6.70 | 567 | 6.04 | 525 | -5.58
Montenegro 125 | 082 | 120 | 414 | 110 | 093 | 0.9 | -1.05 | -1.10
Macedonia 338 | 234 | 363 | 377 | 372 | 320 | 324 | 393 | -3.81
Albania 097 | 087 | 151 | 236 | 269 | 291 | 3.00 | 206 | -2.14
Serbia 190 | 173 | 214 | 213 | 212 | 173 | 150 | 1.82 | 1.79
Turkey 070 | 075 | 073 | -082 | 080 | 0.71 | 0.72 | 0.80 | -0.84
Moldova 104 | 110 | 147 | 101 | 098 | 107 | 1.09 | 141 | -1.38
United States | -1.66 | -0.89 | -0.90 | 0.93 | -0.80 | -0.81 | -082 | -0.52 | -0.51
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Average bias of the Green GDP (Part 2)

':::‘;ig:;;s(i‘;“:/:‘; 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Australia 439 | 333 | -354 | 343 | 264 | 255 | 264 | 192 | 221
Japan 034 | 030 | -031 | 029 | -030 | -036 | -0.38 | -043 | -0.43
China 1256 | 588 | -6.10 | 6.09 | 419 | -347 | 270 | 2.01 | 2.16
Chile 908 | -851 |-1010 | 913 | -857 | -7.89 | -853 | -8.91 | -9.18
Israel 2065 | -047 | -043 | 045 | 051 | 048 | 043 | 043 | -0.42
Mexico 561 | 402 | 433 | 560 | 557 | -470 | -3.97 | 242 | -278
Switzerland 016 | 016 | -015 | 012 | 013 | -0.13 | -0.11 | 013 | -0.13

-1.34% (difference 0.92%). Negative average
growth rates of both indicators were probably
the results of the ongoing adjustment of the
world economy on the aftermaths of the
Economic crisis of 2008, since the sample
includes those economically volatile years.
If we analyze developed countries as those
represented as ‘High income OECD members’
(as determined by the World Bank), we notice
that the difference between the average
GDP growth and Green GDP growth was
0.95%. When we take into account so-called
‘IMF advanced economies’ (according to the
International Monetary Fund) we found the
difference between the two indicators of 1.04%.
If we take into consideration the ‘HDI top 25
countries’ (ranked by the United Nations),
there is a difference between the average
GDP growth rate and the Green GDP growth
of 0.91%. We marked relatively similar results.
There is a general standpoint that as wealth
increases, countries have more access to the
clean technology and eventually become more
environmentally aware so that the negative
environmental impart start to decline. This can
be, at least partially accepted, as a reasonable
argument, especially if we focus on some of
the most developed parts of the world. For
example, the average difference of GDP growth
and Green GDP growth for the EU-28 was
only 0.81%, for the Euro Area countries it was
0.64%, and for the EU 6 Founding members
it was only 0.46%. When observing the
United States, despite its resistance towards
some global ecological trends, we found the
difference of 0.77%. For other developed
countries, the difference was even lower; in

Source: Authors’ calculation

Israel (0.45%), Japan (0.35%) and Switzerland
(0.13%). These results do not confirm
pervasive thinking that economic progress
will, usually, lead to economic sustainability,
however, developed and high-income countries
appear to support a more sustainable economic
behaviour and lifestyle, even though in practice
they consume more resources per capita than
the other countries (we will use this argument
later again). Generally, we concluded that the
most satisfactory results, by the standard of
sustainable economic progress, are de facto
coming from most developed parts of the globe.

When we turn to the developing countries
the difference between the average growth of
GDP and the average Green GDP growth on
the whole periods, tends to grow. The average
difference between the two indicators for the
developing countries was 0.10% and -1.82%
(difference 1.92%). When we look at the
Ex-Communists countries (the Czech Rep.,
Bulgaria, Estonia, Croatia, Latvia, Lithuania,
Hungary, Poland, Romania, Slovenia,
Slovakia, Montenegro, FYR Macedonia,
Serbia and Moldova) and Ex-Yugoslavian
countries (Croatia, Slovenia, Montenegro, FYR
Macedonia and Serbia) we found a difference
an average difference of 1.34% and 1.59%.
All the values for these countries are around
the sample average, suggesting that their
average annual Green GDP growth rates are
reflecting the current state of the problem. If
we consider FYR Macedonia and Albania as
underdeveloped countries, we get to relatively
high difference of an average of 2.83%. This
implies that environmental quality and the
process of economic development grows with
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the development stages or, on the other hand,
that the countries on the lower development
stages tend to go in favour of higher current
growth rates against sustainable economic
progress. It also means that these countries,
both developing and underdeveloped, are not
on a path to sustainable development even if
their economies, according to the real GDP,
appear to be growing.

How about those inglorious examples?
Who are the under-performers in this category?
Again, the world’'s 8 worst environmental
performers according to the sustainability
criterion (based on the difference between
the average GDP growth and Green GDP
growth for the whole period are (in order, worst
first): Chile (8.85%), Norway (6.24%), Mexico
(4.17%), China (4.08%), Macedonia FYR
(3.47%), Australia (2.78%), Albania (2.19%)
and Bulgaria (2.15%). Though most of the
high-income countries often rely more on non-
extractive industries such as manufacturing
and service sector and low-income countries
depend more on extractive industries (and this
is probably an acceptable argument on the
global scale), we noticed that these 8 under-
performers are this high on scale because they
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consume more resources per capita as they
feed their economic growth. In order to provide
a more insightful analysis on the real source
of their unsustainable development of these,
relatively distinct countries, we would have
to get into wider discussion that goes beyond
traditional economic analysis. None-the-less,
for some countries we will have to wait to see if
the Environmental Kuznets curve holds, i.e. will
the ecological and environmental quality of life
improve as the economy grows towards higher
income levels.

Overall, we found consistent dynamics
of the deviation between the growth rates
of Green GDP and the traditional measure
of GDP over the whole period. Growth rate
dynamics have not differed significantly through
the observed period in almost all countries,
equally between the countries in the same
groupings and in between different categories
of countries. We can conclude that in most of
the countries environmental quality has been
sacrificed for achieving higher growth rates and
higher benefits of standard economic features.
Countries on higher levels of development tend
to have more concern for the environment,
ecosystems (also high life expectancy and

Average growth rates across different categories for the whole period

Average growth rates in % (2008-2016) GDP Green GDP Difference
Average (all countries) -0.17 -1.59 1.42
DEVELOPED COUNTRIES
High income OECD countries -0.19 -1.14 0.95
IMF advanced economies -2.58 -1.54 1.04
HDI Index 25 first countries -0.11 -1.02 0.91
EUROPEAN COUNTRIES
Ex-Communist EU countries -1.02 -2.36 1.34
EX-Yugoslavian countries -1.45 -3.04 1.59
EU 28 -1.45 -2.26 0.81
Euro Area -1.52 -2.16 0.64
EU 6 Founding countries -1.25 -1.71 0.46
COUNTRIES BY DEVELOPMENT
Developed countries -0.42 -1.34 0.92
Developing countries 0.10 -1.82 1.92
Underdeveloped countries 0.38 -2.45 2.83

Source: Authors’ calculation
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greater health care) and all those issues are
incorporated in the dynamics of the Green GDP
even though this indicator cannot evaluate and
accurately measure itin total. The top performing
economies react to green opportunities better
as they acknowledge that (future) green growth
will be more vital than ever. On the other hand,
most of the developing countries still struggle
to reach similar path. The overall results reveal
both encouraging signs and worrisome trends
relevant national and global policy-makers
and the society as it illuminates the actual
progress (ambition) towards green growth
economy. Finally, we have to be very careful in
interpretation, manipulation and usage of these
results because they correspond to the specific
period and selective/arbitrary methodology.

Beyond Conclusion

Methodology and methodological bases for
monitoring the number of socio-economic
indicators mainly exists in the form of, literary,
conceptual proposals and approximations.
They are not universally applied by important
international institutions, nor enshrined
in countries’ laws, however they are
commonly used in the society to describe
social innovations in every aspect of human

development. One such concept is the so-
called Green GDP; pointing that the depletion
of natural resources or increases in pollution
should be factored in traditional GDP measure
as to arrive at a real sense of sustainability
of national growth and development, which is
de facto Green GDP assessment. Due to its
methodological limitations and interpretation
scantiness, Green GDP cannot replace
traditional GDP measure, nor will it substitute
other measures of sustainable development,
but should be seen as an attempt in
contemplating one unavoidable feature of
economic progress, the sustainability. The
Green GDP indicator has become a measure of
awareness by which myriad public protagonists
are trying to enforce new, ‘environmentally
attributed’ policy orientation. While the Green
GDP accounting is not yet a widely accepted
concept, for it is methodologically complex and
(socio-economically speaking) complicated
and questionable system, the improvement
in theories and methods is still speeding up
(Stiepanovié, Tomi¢, & Skare, 2017). It is
going to be a challenging task, especially in
the field of statistics, for many developing and
undeveloped countries still do not have vital
statistics, let alone environmental statistics.

m GDP growth (%) vs. green GDP growth (%) in 2016

. Pk
n»
Green GDP
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Source: Authors’ calculation
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Our analysis provided an alternative ranking
scheme by comprehensively considering
both quantitative (common methodological
algorithm) and qualitative (opportunity costs)
features of green growth and sustainable
development for the variety of developing and
developed countries for the period 2008—-2016.
We concluded that the most satisfactory results,
by the standard of sustainable development
(seen through the smallest difference in GDP
growth vs. Green GDP), are coming from one
of the most developed areas in the world, the
United States and developed countries of
the EU. We also found consistent dynamics
of the deviation between the growth rates of
Green GDP and the traditional measure of
GDP through the observed period in almost all
countries. Finally, we came to the conclusion
that in most of the countries’ environmental
quality has been sacrificed for achieving higher
growth rates and higher benefits of standard
economic features. It is obvious that our study
does not claim to fully satisfy the question
regarding the international comparability within
growth perspectives and we also understand
the uncertainty with reference to the accuracy
of the presented methodology because of
the existing limitation in data management
and green growth identification. However, we
offered results arising from the new/alternative
approach of Green GDP identification as
a way to initiate institutional interaction with
important issues within the society. Namely,
our results could serve to improve the level
of debate on different green indicators and
inform the wider public. We see this paper as
a step forward for a growing academic platform
on ‘green economy topics’, a step pointed
towards improving, amending, evolving and
promoting further development of green growth
measurements and perorations.
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e [hé s GDP growth rates vs. green GDP growth rates (in %)

GDP 2009 2010 2011 2012 2013 2014 2015 2016
VS.
Green GDP | GDP Gé;ep" GDP %"D;“ GDP ‘g;‘:," GDP GG'B"P" GDP Gégep" GDP %"D:“ GDP ‘g;‘;" GDP GG'B"P"
Belgium 657 715 | 021 | 091 | 899 | 863 | 553 580 | 463| 427 | 195 | 162 [-1429 [ 1467 [ 280 242
Bulgaria 464 | 643 | 246 | 474 | 1345 | 1104 | 612| -852| 344| 147 175 | 048 [ -1152] 1369 | 605| 378
CzechRep. | -1253 | -1343 | 063 | -037 | 987 | 892 | 02| -990 | 098] o019 076 [ -1.55 [-10.10 -11.00 | 454] 363
Denmark 900 [ -1046 | 023 | 133 | 683 | 507 | 49| -670 | 502| 362 274 | 155 [-1464] 1558 | 186] 089
Estonia 1877 | 2034 | 082 | 279 [ 1888 | 17.13 | 055 226 | 908| 737 | 433 | 275 [-1395[ 1575 | 342 169
Germany 891 932 [ -003 | 045 | 997 | 957 | 569| 611 | 588| 549 368 | 332 [-1324] 1364 | 303] 262
Greece 690 736 | 028 | 083 | -3.86 | 447 [-1464 [ 1528 | 236 201 [ 4148 | 173 {1750 [ 1842 [ 146 210
Ireland 1407 | 1435 | 608 | -643 | 769 | 7.39 | 563 591 | 643| 586 | 782 | 755 | 1260 | 1240 | 489 466
Spain 831 -863 | 450 | -483 | 394 | 362 |-1022] 1050 | 193] 160 | 111 | o078 [-1301] 1339 | 320] 289
France 785 810 | 474 | 200 | 815 | 793 | 633| -658 | 474 450 | 145 | 124 [-1a59[ 1484 | 131] 104
Croatia 4104|1212 | 484 | 572 | 431 | 341 | 9241053 | 227 121 ] 419 | 217 {1420 1520 | 367] 263
Italy 860 -900 | 275 | 318 | 712 | 669 | -894| -943 | 278| 232 100 | o057 [-1484] 1530 145] 096
Cyprus 681 726 | 147 | 191 | 730 688 | -870| -9.13 | -382| <421 301 | 3411577 1624 | 188] 1.39
Latvia 2648 | 27.95 | 022 | -1073 | 1880 | 17.61 | 037 151 | 780| 671 | 364 | 255 |-14.04 | 1544 | 209 o064
Lithuania 2175 | 2240 | 086 | 156 | 17.12 | 1649 | 145 210 | s46| 789 | 446 | 390 1471|1536 | 323 256
Luxembourg | -8.02| -834 | 359 | 327 | 1276 | 1246 | -554 | 585 | 893 867 | 743 | 720 [-1288 ] 1316 | 147] 118
Hungary 4734|1823 | 025 | -058 | 753 | 667 | -918]-1013 | 576| 496 | 363 | 289 [-1230[-1303 | 239 163
Malta 500 594 | 250 | 163 | 874 | 777 | -317] 411 ] 1024 9041|1056 | 977 | -831| -925| 94| 599
Netherlands | -8.36| -928 | 251 | 323 | 686 | 600 | -7.25| -856 | 455| 333 | 149 | 047 |-1383 | -1464 | 254 171
Austria 700 750 | 207 | -263 [ 1001 | 947 | 503| -561 | 504 450 275 | 225 [-1354[ 1407 | 220 174
Poland 4751|1882 | 884 | 748 [ 1032 | 896 | 538| 673 | 478| 357 | 398 | 286 |-1244 | -1369 | -124] -261
Portugal 697 | 749 | 223 | 275 | 277 | 224 [ 1165|1219 | 4a9| 397 | 157 | 107 [-1316[ 371 | 272] 215
Romania 1958 | -21.07 | 034 | 122 [ 1034 | 839 | 730 058 | 1158 993 | 445 [ 266 [-1082] 1212 544| 412
Slovenia 9621015 | 444 | 503 | 683 | 627 | -963] 1021 | 380| 327 372 324 [-1369] 1427 | 380] 321
Slovak Rep. | -11.34 | -11.92 | 062 | 002 | 970 | 9013 | -486| -543 | 542| 488 251 [ 201 [-1332] 1390 | 250 200
Finland 4136 | 1205 | 147 | 244 [ 1044 | 945 | 620 716 | 517 a32| 097 | o014 [1474] 1567 | 261] 165
Sweden 1640 | 17.01 [ 1367 | 1293 | 1530 | 1465 | 341 403 | 641| 579 | 085 | 142 [-1323[ 1394 | 332 260
UK 4757|1861 | 245 | 136 | 731 | 618 | 162 o060 | 292| 206[1033 | 965 | 454| 506 824 885
Iceland 2695|2845 | 285 | 171 [ 1071 | 965 | 311| 423 | 887| 769 1098 | 990 | -230| -356 | 19.45] 1820
Norway 1642 | -23.79 [ 1099 | 455 [ 1624 | 936 | 228| -441 | 260| 307 | -462 | -1066 |-2256 | 2781 | 403 -061
Montenegro | -850 | -932 | -0.48 | 169 | 964 | 850 | -9.93 | 1102 | 921 828 277 | 181 [-1166] 1271 | 793] 6.2
Macedonia | -5.12| 747 | 006 | 357 | 1156 | 7.79 | -7.14 | -1086 | 1100 772 503 | 179 [ -1153] 1547 | 844 462
Albania 650 | 737 | 097 | 248 | 808 | 572 | «443| 12| 37| o079 354 | o054 14311637 | 466| 252
Serbia 1349 [ 1521 | 741 | -954 [ 17.76 | 1562 | 1232 ] 1444 | 11.73] 1000 | 288 | 438 [-1595 | 4777 | 307] 128
Turkey 1566 | -1641 | 1974 | 1901 | 786 | 7.04 | 498] 418 | 877| 806|173 | 244 798| 876 | 046] -038
Moldova 1046 | -11.27 | 684 | 567 2071 | 1970 | 384 286 | 962| 855|003 | -1.41 |-1842[ 1983 | 363 225
United States | -2.04| 293 | 378 | 289 | 370 | 276 | 4m| 331 332 250 420 | 339 | 418| 367 | 278] 227
Australia 1244 | 1547 [ 2327 | 1972 | 2167 | 1824 | 1062 798| 188| 067 | 686 | 950 | -7.83| -974 [-10.46 | 1267
Japan 384 | 354 | 896 | 865 | 802 773 | 074| 045 [-1689 [ -17.25 | 595 | 633 | -960 -1003 | 1271] 1228
China 113 | 525 [19.39 | 1329 | 2443 | 1803 | 1305 885 | 1223 876 | 911 | 641 | 555| 354 122] 004
Chile 404 | 1254 | 2677 | 1667 | 1543 | 620 | 590| -267 | 422| 367 625 |-1478 | 708 1599 | 186] -7.32
Israel -390 | -4.37 [ 1263 | 1220 | 1199 | 1155 | 166 -2.16 [ 1368 | 1320 | 545 | 501 | 302] 345 [ 23| 581
Mexico 1874 | 2275 [ 1745 | 1342 | 1142 | 582 | 132 425 | 635| 166| 280 | -107 | -11.26 [ -1368 | 914 -11.92
Switzerland | -2.32 | -248 | 7.81 | 7.66 | 1984 | 1972 | 451| -463 | 306| 294 | 300 | 289 | 422 434 | -154] 167

Source: Authors’ calculation

* Annual growth rates for Green GDP measure are calculated as the deviation from growth rates from the traditional
GDP measure

16 | [ERV 2019, X1, 4



Economics

GREEN GDP: AN ANALYSES FOR DEVELOPING AND DEVELOPED
COUNTRIES

Sasa Stjepanovié, Daniel Tomié, Marinko Skare

A frequently asked question lately is whether the traditional measures of a country’s level of
economic activity and progress, such as gross domestic product or gross national product, fail to
account for the environmental issues. While these measures are highly reliable indicators that reflect
the economic performance of a country, they largely ignore the depreciation of assets, non-market
economy and especially the damages to the environment caused by growth. There is a consensus
that these indicators, (especially) according to the concepts of sustainable development and green
growth, appear to be poor measurements. Measuring progress on a complex and multi-dimensional
scale and identifying relevant indicators are challenging tasks. No agreement exists yet on an
analytical framework or a set of indicators to sustainable economic growth. Building the research
on the alternative Green GDP measurement our goal is to provide an alternative ranking scheme by
comprehensively considering both quantitative (common methodological algorithm) and qualitative
(opportunity costs) features of the so-called green growth. The analysis will be demonstrated by
calculating the Green GDP indicator for the variety of developing and developed countries for the
period 2008-2016. Namely, our results could serve to improve the level of debate on different green
indicators and inform the wider public. We see this paper as a step forward for a growing academic
platform on ‘green economy topics’, a step pointed towards improving, amending, evolving and
promoting further development of green growth measurements and indicators.

Keywords: Green GDP, green growth, sustainable development, environment and ecology,
a cross-country analysis.
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