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Summary. This study evaluates Azerbaijan’s progress toward a green economy that integrates
economic growth, social well-being, and environmental protection. Since conventional indicators
such as GDP fail to reflect environmental and social dimensions, a composite Green Economy Index
is developed for a more comprehensive assessment. Using national data from 1990 to 2023, the index
is constructed from 21 economic, social, and environmental indicators obtained from the World
Bank. Indicators are normalized using the min—max method and aggregated into dimension-specific
sub-indices, which are then averaged to obtain the overall index. The results show a general upward
trend in Azerbaijan’s green economy performance over the study period. Progress is mainly driven
by economic and social improvements, including higher income levels, better access to electricity,
education, and health services. Environmental performance improves over the long term but remains
volatile and contributes less consistently. The findings underline the need to strengthen environmen-
tal policies, expand renewable energy investment, and improve resource efficiency. The index pro-
vides a practical tool for monitoring green economy performance and supporting sustainable policy
design.
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Introduction

The relationship between economic development and environmental sustainability has been widely dis-
cussed since the 1970s. The Limits to Growth emphasized that continuous population growth, industrialization,
pollution, and resource consumption could eventually constrain economic development, highlighting the need
to consider the interdependence between economic activity and the natural environment (Meadows et al.,
1972). This perspective contributed to the development of sustainability-oriented approaches based on the
rational use of natural resources and intergenerational equity (Diniz & Bermann, 2012).

Growing concerns about climate change, environmental degradation, and resource depletion have further
demonstrated that conventional economic growth cannot be evaluated independently of environmental and
social conditions. Although environmental protection measures may impose short-term economic costs, main-
taining ecological balance can support sustainable long-term growth and social welfare (Akyazi & Basoglu,
2015).

These developments have also intensified the Beyond GDP debate. GDP remains a fundamental measure
of economic performance but does not adequately capture income inequality, environmental degradation, re-
source depletion, or broader social well-being. Consequently, alternative measures have emerged, including
GDP-adjusted indicators, non-GDP indices, and composite indices integrating economic, social, and environ-
mental dimensions (Ozsoy & Tosunoglu, 2017).

Within this framework, the green economy has emerged as a multidimensional approach integrating
economic development, social well-being, and environmental protection. Its measurement is particularly
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important for assessing national progress and supporting policies related to low-carbon development, green
investment, resource efficiency, and sustainable economic growth.

Problem statement

Sustainable development was formally defined in the Brundtland Report as development that meets pre-
sent needs without compromising the ability of future generations to meet their own needs. The approach
integrates economic growth, basic human needs, natural-resource protection, and environmental considera-
tions into development policy, emphasizing the quality as well as the quantity of growth (Brundtland, 1987;
Soussan, 1992). This principle was further reinforced at the 1992 Rio Conference, where sustainable develop-
ment was recognized as a common global objective.

Within this framework, green growth and green economy have emerged as approaches that integrate eco-
nomic progress with environmental sustainability and human well-being. The foundations of green growth
were strengthened through international initiatives, including the 2005 Seoul Conference and the Rio+20 pro-
cess, which recognized green growth as an important pathway toward sustainable development (Kararach et
al., 2018; UNESCAP, 2012). Green growth emphasizes economic development alongside efficient resource
use, environmental protection, and lower emissions (OECD, 2011; Yalgin, 2016; GGGI, 2012).

The green economy similarly aims to improve human well-being and social equity while reducing envi-
ronmental risks. Its principal objectives include reducing carbon emissions, waste and pollution, preserving
biodiversity, increasing energy and resource efficiency, and promoting social welfare (UNEP, 2011). Public
and private investment can support these objectives by generating employment and income while improving
resource efficiency (Diyar et al., 2014). Although definitions vary, green economy and green growth are gen-
erally regarded as closely related components of sustainable development (Bowen, 2012).

From economic, social, and environmental perspectives, green economy performance therefore depends on
resource efficiency, social equity, ecological sustainability, resilience, and responsible management of nat-
ural resources (EEA Report, 2013; Bass, 2013). These interrelated dimensions are summarized in Figure 1.
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Fig. 1. Green Economy
Source: EEA (2013, p.5)

Therefore, the economic dimension covers production and financial capital; the human welfare dimension
encompasses social and human capital; and the ecological dimension includes natural capital.

Materials and methods

GDP does not fully account for the environmental and social consequences of economic activity; there-
fore, alternative measures such as the Environmental Sustainability Index, Environmental Performance Index,
Environmental Vulnerability Index, Index of Sustainable Economic Welfare, and Green Net National Product
have been developed. However, these measures often emphasize particular economic or environmental dimen-
sions rather than providing a comprehensive assessment of the green economy.

Several composite approaches have subsequently been proposed. The Global Green Economy Index
(GGEI), calculated by Dual Citizen since 2010, incorporates 20 variables related to climate change, sector
efficiency, investment, and the environment. Nahman et al. (2016) developed a green economy index based
on 26 economic, social, and ecological indicators for 196 countries, while Kararach et al. (2018) constructed

113


https://doi.org/10.33677/GGIANASCONF20230300009

L.T.Tanriverdi et al. | ANAS Transactions, Earth Sciences, Special Issue /2026, 112-119; DOI: 10.33677/GIANASCONF20260300016

a green growth index using 48 variables in five categories for 22 African countries. However, limited historical
data restrict the use of these indices for long-term performance analysis.

Other studies have applied smaller indicator sets to improve temporal comparability. Teixeira et al. (2015)
assessed the socioeconomic and environmental performance of the United States and China using selected
indicators, including CO: emissions, access to drinking water, public health, human development, and renew-
able energy. Similar approaches have been applied to Brazil and Latin American countries using indicators
such as income per capita, CO: emissions, renewable energy, the Gini coefficient, GDP per capita, and fossil-
fuel consumption (Vilashoas & Teixeira, 2017; Velame & Teixeira, 2017). Schlor et al. (2017) developed a
Green Economy Innovation Index for Germany using 46 variables and sub-indices covering the food, energy,
and water sectors.

Research

Composite indices provide a practical means of aggregating multiple variables into a single measure for
decision-making and policy evaluation. Their construction generally involves four stages: variable selection,
transformation, weighting, and evaluation (OECD, 2002).

For assessing green economy development, variables should represent the interaction between economic
activity, social welfare, and environmental conditions. Accordingly, indicator selection should consider three
main areas: (1) green-economy-related investment, employment, and production, including renewable energy;
(2) economic growth and associated environmental pressures, including energy intensity, resource use, and
waste generation; and (3) broader development and welfare indicators, including poverty reduction and natu-
ral-resource consumption. Such indicators allow conventional economic measures to be assessed together with
environmental degradation and resource depletion (Jones, 2011).

Discussion

Since the values of variables generally have different scales and units, these values need to be normalized.
Normalization is essentially a mathematical transformation that arranges raw values with different scales and
units into a common scale. Thus, all values are scaled to a specified range (0-1, 0-10, 0-100, etc.), preventing
one variable from dominating others when the final index value is calculated. Although various normalization
methods exist in the literature, the max-min normalization method used in the World Bank's Human Develop-
ment Index has been chosen for this work. In this method, raw data is normalized within the framework of the
following equations (Nahman et al., 2016):

If the raw values of a variable are desirable to be high (e.g., income per capita), the normalization is done
as follows:

Xi' = Xi—-min (x) (1)

" max (x)—-min (x)

If high raw values are not desirable (e.g., the ratio of government debt to GDP), the normalization is done
as follows:
Xi = max®)-Xi (2

" max (x)—min (x)

Equation (1) and (2), Xi' represents the normalized value, Xi is the raw value of the variable, and max(x)
and min(x) are the maximum and minimum values of the variable, respectively. Thus, all numerical values of
the variables are brought into a defined range. If the normalized values are closer to the lower end of the range,
it indicates poor performance, while values closer to the upper end of the range indicate good performance.
Since the range used in this case is 0-1, a normalized value of 0 represents the worst condition, and 1 represents
the best condition.

Weighting is the process of evaluating the relative importance of the various components within an index.
In an index, it is possible to assign different weights according to the significance of each variable. This helps
to assess the role of each variable in the index more accurately and in a balanced manner.

Obtaining azerbaijan’s green economy index

In this study, Azerbaijan's green economy index was calculated for the period 1990-2023. The most im-
portant limitation of the study is the lack of data. The lack of regular data for many variables caused the study
to be limited to the period in question. For example, although the Gini coefficient in Azerbaijan has been
calculated for some years.
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In order to create the index, a total of 21 variables, which are thought to represent economic, social and
environmental dimensions in the context of the relevant literature, were used and the data were obtained from

the World Bank (WB) databases. Information and sources of the variables are presented in Table 1.

Table 1

Economic, Social and Environmental Variables Included in the Green Economy Index

DIMENSION

VARIABLE

ECONOMIC

Net National Income (current, US Dollar)

Net National Income per Capita (Current, US Dollar)

Net National Income Growth Rate (Annual, %)

GDP by Purchasing Power Parity (Current US Dollar)
Gross fixed capital formation (current US$)

Gross fixed capital formation (% of GDP)

Agriculture, forestry, and fishing, value added (current US$)

SOCIAL

Life expectancy at birth, total (years)

Mortality rate, infant (per 1,000 live births)

Government expenditure (GE) on education, total (% of GE)
School enrollment, primary (% net)

Poverty rate (% of population)

Access to electricity (% of population)

ENVIROMENTAL

Electricity production from renewable sources, excluding hydroelectric (% of
total)

Renewable energy consumption (% of total final energy consumption)

Fossil fuel energy consumption (% of total)

Adjusted savings: natural resources depletion (% of GNI)

Energy intensity level of primary energy (MJ/$2017 PPP GDP)

Total greenhouse gas emissions excluding LULUCF (Mt CO2e)

Forest area (% of land area)

Arable land (% of land area)

In the index creation process, first the raw data of all variables were normalized with the max-min method
and each variable was brought to a 0-1 scale. Then, economic, social and environmental sub-indices were
calculated by taking the arithmetic average of the normalized values of the variables in each group. Finally,
the scores for the green economy index were obtained by taking the arithmetic average of the sub-indexes
obtained. The graphs below show the normalized economic, social and environmental variables of Azerbaijan
between 1990 and 2023 taken from the World Bank data.
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Fig. 2. Normalized economic index of Azerbaijan for 1990-2023
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Fig. 3. Normalized social index of Azerbaijan for 1990-2023
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Fig. 4. Normalized enviromental index of Azerbaijan for 1990-2023

As depicted in figures, Azerbaijan's economic performance decreased in 1990-1993, it showed a long-
term growth in 1993-2013 and the oil price slump of 2014 caused a drastic economic slowdown with all eco-
nomic indicators and economic performance has declined but with the increasing oil prices in the following
years, after 2016, it again followed a growth rate. Azerbaijan's social indicators also showed a decline between
1990-1994, fluctuations were observed in 1994-2003, and although it showed a decrease in 2019-20 due to the
Covid pandemic, it was at a growth rate in the following years. But talking about a trend for environmental
performance it is not possible. Azerbaijan's environmental performance increased until 1998, 1998-2008 it
fluctuated during the period, showed a large increase in 2008-2010, and had a decreasing trend in the post-
2010 period compared to the previous period. But in general, we can see that environmental performance is
also increasing in the long term.
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Fig. 5. Green economy index of Azerbaijan for 1990-2023
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The development of Azerbaijan's green economy index for the 1990-2023 period is presented in Figure 5.
We can say that Azerbaijan's green economy performance is generally on an upward trend. Although this
upward trend became more pronounced in the 1990-2014 period, it followed a stable course in the 2014-2020
period and has been on an upward trend in the following years.

Conclusions

In this study evaluating the green economy performance of Azerbaijan, first of all, a green economy index
consisting of 21 variables belonging to economic, social and environmental dimensions was created. Accord-
ing to the index scores obtained, it can be said that the green economy performance of Azerbaijan has increased
in the period under consideration. This increase was mainly driven by the progress in the economic and social
dimensions. On the other hand, it is not possible to say that it has shown an adequate performance in the
environmental dimension. This is because the environmental performance index has shown a more fluctuating
course than the others in the period under consideration.

In addition to progress in economic and social variables, implementing social policies to increase equitable
income distribution and reduce poverty, and increasing investments in health, education and infrastructure that
contribute to the development of human capital can improve the social index and hence the country's green
economy performance.

In particular, positive developments in environmental variables will further improve the performance of
the green economy. In this context, the development of green technologies that will also contribute to the
economy, the creation of green jobs, the efficient use of natural resources and energy, the rehabilitation of
agricultural land and increasing productivity can improve both economic and environmental performance. In
this context, developing incentives for wind and solar energy investments and accelerating natural gas explo-
ration efforts will contribute to Azerbaijan's current account balance and economic growth by reducing energy
dependency, and will also contribute positively to environmental performance by preventing environmental
pollution. However, in making these investments, it is also important to determine the correct location of the
establishment and to choose the methods that will cause the least damage to the environment. It is also im-
portant to develop and expand recycling practices, which are widely practiced in many countries.
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Pe3rome. B nccnenoBanny oneHuBaeTcs nporpecc Asep6aiipkaHa B HalpaBJICHUH Mepexoa K 3e7IEHOI SKOHOMHKE, 00beINHSIO-
11eif 5KOHOMHUYECKHUI POCT, cCONMaIbHOE O1aronoaydne 1 0XpaHy OKpysxaromiei cpersl. [I0CKonbKy TpaJHIHOHHBIE TIOKAa3aTeH, TAKHE
KaK BaJIOBOW BHyTpeHHHH mpoaykT (BBII), He oTpaxaroT S5KOJOTHIECKHE W COLUAIBHBIE aCTICKTHI, I 00Jiee KOMILIEKCHOW OIIEHKH
pa3paboTaH coctaBHOW VHIekc 3enéHoil skoHOMIKH. Ha 0CHOBe HaIlMOHANBHBIX TaHHEIX 32 1990-2023 romsl nHAEKC CPOPMUPOBAH
13 21 5KOHOMHYECKOTO, COIIMATBHOTO U SKOJIOTHIECKOTO ITOKa3aTels, IIOy4eHHOT0 U3 06a3bl JaHHBIX BecemupHoro 6anka. [Tokasarenn
HOPMAJTM30BaHbI METOJIOM MUHUMAKCa M arpernpoBaHbl B CyOUH/IEKCHI [0 OT/EIEHBIM HAIPABICHUSIM, ITOCIIE Yero My TEM BEIYHUCIICHUS
HX CPEIHEr0o 3HAUCHWsI MOJIy4eH OOLIMil MHIEKC. Pe3ynbTaThl CBUIETENBLCTBYIOT 00 00LIeii TeHASHIIMH pocTa HoKas3aTesel 3enéHon
9KOHOMMKH A3zepbaii/pkaHa B TeYeHHE HcclieyeMoro nepuoaa. [Iporpecc 00ycioBieH TiIaBHBIM 00pa3oM yIIy4IIEeHHSIMH B SKOHOMH-
YEeCKOM M ColMaibHON cepax, BKIIOYAs MOBBIINICHHE YPOBHS JOXOJOB, PAaCIIMPEHHE OCTYINa K JIEKTPOIHEPTUH, 00pPa30BaHHIO U
MEIUIUHCKIM yCITyraM. DKOJIOTHIECKHUE TOKA3aTeNN Yy daloTCs B JOATOCPOTHON EPCIEKTHBE, OTHAKO COXPAHSIOT HECTAOMITBHBIHA
XapakTep W BHOCSAT MEHee yCTOWYMBBIN BKJIaJ B 00mmid mporpecc. [loxydeHHbIe pe3ynbTaThl MOTIEPKUBAIOT HEOOXOAUMOCTD yCHITe-
HUS SKOJIOTHIECKO MOIUTHKH, PAaCIINPEHUS] THBECTUIINIT B BO30OHOBIIAEMYIO SHEPTE€THKY U MOBBIIEHNUS 3 ()EKTHBHOCTH HCIIOIB30-
BaHUA pecypcoB. Pa3paboTaHHBII HHAEKC NpeACTaBIseT cOO0H MpaKTHYECKU MHCTPYMEHT LTI MOHUTOPUHTA TI0Ka3aTesei 3e€Hoi
9KOHOMMKH M TOJIEPKKH (GOPMHUPOBAHHS TIOJIUTUKH YCTOHYMBOTO Pa3BUTHSI.

Knrwouegvle cnosa: senénas sxonomuxa, ycmouuugoe pazeumue, UHOEKc 3eJ1EHOU IKOHOMUKU, A3epbatiodcan, dKono2udeckas pe-
3YNbMaAmMuUGHOCMb
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Xiilasa. Todgigatda Azorbaycanin iqtisadi artimi, sosial rifahi vo otraf miihitin miihafizasini 6ziinds birlosdiran yasil iqtisadiyyata
kegid istigamatinds iraliloyisi qiymatlondirilir. Umumi daxili mohsul (UDM) kimi anonavi géstaricilor ekoloji vo sosial aspektlori oks
etdirmadiyinden daha shatoli giymatlondirmo ii¢iin kompozit Yasil iqtisadiyyat indeksi hazirlanmisdir. Diinya Bankindan olda edilmis
1990-2023-cii illora aid milli molumatlardan istifads edilmokls indeks 21 igtisadi, sosial vo ekoloji gostorici asasinda formalagdiril-
mugdir. Gostaricilor min—maks metodu ilo normallagdirilmig vo ayri-ayri istigamotlor tizro subindekslards birlogdirilmis, daha sonra
onlarin orta qiymeti hesablanaraq imumi indeks oldo edilmigdir. Noticolor todqigat dovriindo Azorbaycanin yasil iqtisadiyyat
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gostoricilorinds iimumi artim meylinin miisahido olundugunu géstorir. iraliloyis osason golir saviyyssinin yiiksalmasi, elektrik
enerjising, tohsilo va sohiyys xidmotlorina ¢ixis imkanlarinin yaxsilagmasi da daxil olmagla iqtisadi vo sosial sahalordoki miisbat
dayisikliklorlo sortlonir. Ekoloji gostoricilor uzunmiiddstli dévrds yaxsilagsa da, doyiskon olaraq qalir vo timumi irsliloyiso daha az
sabit tohfs verir. ©ldo edilon naticalor ekoloji siyasstin giiclondirilmasi, barpa olunan enerji monbolorins investisiyalarin genis-
londirilmosi va resurslardan istifade somareliliyinin artirilmasi zeruratini vurgulayir. indeks yasil iqtisadiyyatin inkisaf gostaricilorinin
monitoringi vo dayanigli siyasatin formalasdirilmasinin dastoklonmosi tiglin praktiki vasito togqdim edir.

Agar sézlor: yasil igtisadiyyat, dayanigly inkisaf, yasil igtisadiyyat indeksi, Azarbaycan, ekoloji naticalilik
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