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“GREEN ECONOMIC DYNAMICS INDEX” AND ITS IMPLEMENTATION ON
GENERAL ECONOMY

ABSTRACT

The purpose of the research is to perform a simple indexation to measure the green
economy and examine how dynamically the transition to a green economy is being
implemented across the country.

The methodology of the research includes indexation by mutual synthesis of 5 methods:
the share of renewable energy in the country's energy infrastructure, the level of implementation
of domestic and foreign environmental programs by the government, the amount of annual
carbon dioxide emissions in the country, the level of sustainability in agriculture, and the
circularity of the economy.

The practical importance of the research includes the assessment of more complex
indexing previously proposed by other economic circles and institutions with simpler and more
accessible information resources.

The results of the research include, first of all, an assessment of Azerbaijan's transition
to a green economy in comparison with neighboring countries and proposals for eliminating
gaps.

The originality and scientific novelty of the research lies in the application of a newer
and simpler approach compared to existing indices in this field, as well as the availability of the
necessary information for compiling the index.

Keywords: green economy, sustainable economy, mndexing of green economies, green
development, circular economy, green growth.

INTRODUCTION

Nowadays, the social, political and economic processes taking place in the world and in
the region create conditions for the transition of national economies and the world economic
system to a sustainable state. The implementation of international political and economic
projects and initiatives that began at the beginning of the 2 Ist century to improve the ecological
situation and organize a sustainable food industry for the growing population is being carried
out unevenly across the countries of the world. The reasons for this include extreme differences
in the levels of development of countries, the fact that some countries build their economies on
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protectionism, increasing military spending against the backdrop of geopolitical tensions, and
thus diverting funds for the transition to a green economy to other directions.

In accordance with the above-mentioned cases, differences in the dynamics of the
transition of countries around the world to a green economy are clearly visible. One of the main
factors is to make these differences measurable and to determine where each country is in the
green economy, and in general, to make the country's green economy measurable.

Since the concept of green economy emerged, many academic and economic institutions
have conducted analyses and put forward various considerations for its measurability. These
indices and reports include both the green economy, and the calculations related to sustainable
development related to it.

Research and analysis

Existing approaches for indexing the green economy

The most well-known of the green economic indices, the Global Green Economic Index,
was created in 2010 by Dual Citizen, led by Jeremy Tamani. The index compares the
performance of 160 countries on 18 different indicators and produces an index between 0 and
1. 0 is the worst result and 1 is the best result [6]. According to the 2024 report, Azerbaijan
ranked 114th out of 160 countries on the average of 18 different indicators. Azerbaijan’s
“Global Green Economic Index” was assessed as 0.448, which is lower than the world average
(0.553) [6].

Another index is the Green Growth Indicators report, launched by the Organization for
Economic Cooperation and Development in 2017 and last updated in 2024. The report compiles
indicators such as carbon dioxide emissions, energy intensity, and product efficiency of
member countries, conducts a joint analysis, and evaluates countries according to their
situations [11]. Since Azerbaijan and neighboring countries in the region are not members of
the mentioned organization (except Turkey), however, an analysis of Azerbaijan and the
countries of the region by indicators can be conducted as follows:

— Azerbaijan — Faces challenges in transitioning to a green economy due to the national
economy’s dependence on oil and gas exports, limited renewable energy infrastructure, and
nascent environmental policies;

— Georgia — Progressing in state-led decision-making in renewable energy, particularly
hydroelectric power, but improvements in air quality and waste management are needed,

— Russia — Rapid environmental degradation due to large-scale industrial activity,
although there are federal efforts to increase energy efficiency and savings;

— Iran — Has serious environmental problems such as water scarcity and air pollution, and
its economy has been negatively affected by years of sanctions;

— Armenia — Wants to make some progress in environmental protection, but still faces
challenges in areas such as deforestation and waste management.

The next analysis is the “Global Sustainable Competitiveness Index” presented in 2012
by the “Solability” analysis center, which was established in 2005 by the Korean Swiss joint
activity. The index combines 216 different indicators into 6 sub-indices, such as management
effectiveness, intellectual capital, natural capital, resource intensity and efficiency, social
capital, and economic sustainability, and analyzes countries. Each sub-index includes the
following components:
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— Intellectual Capital and Innovation: the ability to create wealth and jobs through
innovation and value-added industries in globalized markets;

— Economic Resilience: Economic Sustainability and Competitiveness reflect the ability
to create wealth through sustainable economic development;

— Governance Effectiveness: The outcomes of key public sectors and investments -
infrastructure, market and employment structures, providing a framework for sustainable and
sustainable wealth creation;

— Natural Capital: the given natural environment, including the availability of resources
and the rate of depletion of those resources;

— Resource Efficiency and Intensity: the efficiency of using available resources as a
measure of operational competitiveness in a resource-constrained world;

— Social Capital: health, safety, freedom, equality and life satisfaction within a country.

The result of the analysis is evaluated on a scale of 0-100. 0 is considered the worst, and
100 is the best indicator. The average index worldwide is 43. The project's goal is to increase
the world average to 61.

Table 1.
"Global Sustainability Competitiveness Index" of selected countries [13]
Global position Country Index
51 Turkey 46.84
53 Russia 46.69
59 Georgia 45.53
45 Armenia 43.77
142 Azerbaijan 38.58
168 Iran 36.23

Green Economic Dynamics Index

Although the 3 reports and indexations mentioned in the previous paragraph conduct
separate indexations on green economy and sustainability, they do not include or give very little
space to other areas of the green economy, mainly agriculture and circular economy. In order
to simply summarize all the components of the green economy and index the green economies
of countries, it is necessary to calculate the “Green Economy Dynamics Index’ in scientific
work. This index analyzes the following 5 main components that form the basis of the green
economy according to 5 indicators by country and offers a simpler indexation method:

— Energy index — The share of green energy in the energy sector of the national economy
as a percentage of total energy;

— Up to 20% very poor (1);
Between 20-40% poor (2);
Between 40-70% average (3);
Between 70%-90% good (4);
Above 90% excellent (5).

State policy index — the state of implementation of the state's internal policy on the green
economy, as well as work on the implementation of agreements concluded with foreign
countries:
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— Internal programs do not exist at all, and programs related to foreign agreements are
not implemented or do not exist at all — very bad (1);

— There are no internal programs, and even if they exist, they are not implemented. There
are programs related to foreign agreements, but their implementation is very weak — bad (2);

— There are internal programs, but they are implemented weakly (30% of total
programs). The implementation of programs related to foreign agreements is at an average level
— average (3);

— There are internal programs, but they are implemented at an average level (up to 60%
of total programs). The implementation of programs related to foreign agreements is at a high
level and all obligations are being fulfilled — good (4);

— Both internal programs and programs signed with foreign agreements are fully
implemented — very good (5).

Carbon index — the amount of annual carbon dioxide emissions. Both to the atmosphere
and to other spheres:

— More than 300 million tons per year — very bad (1);

Between 150-300 million tons per year — bad (2);
Between 50-150 million tons per year — average (3);
Between 10-50 million tons per year — good (4);

— Below 10 million tons per year — very good (5).

Sustainable Agrarian Index — An index of average weighted values of indicators for water,
land, waste and areas exposed to sustainable activities:

— Below 45 — very bad (1);

Between 45-55 — bad (2);
Between 55-65 — average (3);
Between 65-75 — good (4);

— Above 75 — very good (5).

Circular economy index — the percentage of products recycled during the year to the total
amount of products consumed:

Below 5% — very bad (1);
Between 5-8% — bad (2);
Between 8-10% — average (3);
Between 10-12% — good (4);
Above 12% — very good (5).

Finally, the total average index is calculated for each index and adjusted according to the
following criteria:

— Non-dynamic economies — between 1-1.7

Weakly dynamic economies — between 1.8-2.7

Medium dynamic economies — between 2.6-3.3

Strongly dynamic economies — between 3.4-4.1

Fully green dynamic economies — between 4.2-5
With the above indices, we can calculate the “green economy dynamics index” of
Azerbaijan and the countries of the region in the following steps:
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First, let's start with the energy index. The following table can be used to compare what
percentage of energy production worldwide in 2023 will be obtained from renewable clean
energy sources.

Table 2.
Percentage and index of clean energy to total energy for selected countries [7].

No Country Total | Hydro | Wind Solar Bio Geothermal | Index
38 Georgia 76 75 0,60 0 0 0 4
79 Turkey 42 20 11 6 3 3 3
103 Armenia 28 19 0 9 0 0 2
133 Russia 18 17 0,40 0,20 0,07 0 1
167 | Azerbaijan ) 6 0,30 0,20 0,40 0 1
168 Iran 6 6 0,30 0,20 0,01 0 1

30% of the world's total energy production is obtained from renewable energy sources.
14% of it is obtained from water, 8% from wind, 6% from solar, 2% from bioenergy, and 0.30%
from geothermal energy sources. Since Azerbaijan receives 7% of its total energy from
renewable, mainly from hydropower, it showed a “very bad” result of 1 in the energy index.
The main reason for this is the “chronic” dominance of thermal power plants in the country's
energy production.

The second index is an index related to state policy. It reflects both the state's programs
related to environmental protection and greening the economy, as well as the work done by the
state on the implementation of foreign agreements and contracts concluded by the state at the
international or regional level. When analyzing the Republic of Azerbaijan and the countries of
the region according to the mentioned index, we obtain the following results:

— Azerbaijjan — Although state programs predominate, they are implemented at an
average level, and plans are only just beginning to come into force. Implementation of work on
concluded international agreements is relatively good. Index — 4;

— Turkey — Although there are development plans by the state, they do not contain any
action plans related to the greening of the country’s economy and environmental safety.
Although there are obligations related to international agreements, both the country’s internal
strategic resources and financial investments create conditions for their implementation to be
very weak. Index — 2;

— Georgia — the country has its own green economic program, and work is being done to
implement it in areas such as tourism. The situation with international agreements is
unsatisfactory, as the requirements of the agreements lead to additional costs for the country's
economy. In this case, the average level is considered for the adjustment of the index. Index — 3;

— Russia — Although the state has approved projects for the implementation of some
programs and there are efforts to create a new green economy and improve the ecological
situation for the future, due to the ongoing war, these works are progressing slowly and there is
little funding for them. At the international level, the country actively participates in the Paris
Agreement and the United Nations Convention on Climate Change. Index — 3;

— Iran — No programs have been announced by the state. Due to ongoing international
sanctions, the country has not joined any international agreements on the green economy. Index — 1;
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— Armenia — plans have been announced by the state and work is underway to transition
to a green economy. Reforms are being carried out in the areas of ecological development. In
recent years, the implementation of agreements concluded due to rapprochement with the
European Union and foreign investments in the green economy have increased. Index — 4.

The third index includes the total annual carbon dioxide emissions of countries. The
analysis of the Republic of Azerbaijan and countries in the region is listed below.

Table 3.
Percentage and index of clean energy to total energy for selected countries [5]

No Country CO2 emission (million tons) | World rate (%) Index

4 Russia 2 069,5 5,30% 1

6 Iran 778,8 2,00% 1

17 Turkey 438,32 1,10% 1

65 Azerbaijan 42,77 0,10% 4
104 Georgia 12,86 0,03% 4
124 Armenia 7,73 0,02% 5

The fourth index is called the sustainable agriculture index. The index calculates the
average weighted values of the sub-indexes for the country's agricultural water (irrigation
efficiency, water use, surface water use rates), land resources (agricultural land area, soil
erosion, agrarian-functional unity rates), waste (agricultural greenhouse gas emissions, carbon
dioxide share rates for each product in the production of cereals, rice, dairy and meat products)
and areas exposed to sustainable activities using the following formula below. The result of the
calculations is evaluated between 0 and 100. 0 is a worse result, 100 is a better result:

Y.(indicator price x average weight)
Y.(average weights)

Index =

Using the above formula, each indicator can be calculated separately for the Republic of
Azerbaijan as follows.

Starting with agriculture, we can group the sub-index of water resources in agriculture in
Azerbaijan by the following indicators:

— Total irrigation efficiency in agriculture — 55% [9];

— Use rate in renewable water sources — 33% [10];

— Use rate in surface water irrigation — 88% [1].

Due to the high rate of surface water use, groundwater use is lower, and irrigation
efficiency 1s also above average. The average index is affected by the low rate of use of
renewable water sources. Considering the above indicators, a sub-index of 60 is considered.

The second sub-index is the analysis of the state of soil resources in agriculture. They can
be grouped by the following indicators:

— The total country share of land used for agriculture — 55% [3];

— Soil erosion rate — 43.29% [2];

— Agrarian-functional unity rates: What percentage of the land used for agriculture
maintains a minimum level of natural habitat — 43% [10].
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The use of land for agriculture is at a normal level, and the preservation of naturalness in
the territories 1s also at an average level. However, the high level of anthropogenic soil erosion,
such as salinization, and natural soil erosion, such as desertification, reduces the overall average
sub-index to 55.

The third sub-index is the share of carbon dioxide in agriculture (carbon dioxide
equivalent — COE). It combines the following indicators:

— Greenhouse gas emissions from the agri-food system — 17,999.2 kilotons of CEO [10];

— Emission intensity of cereals — 200 grams of CEO per crop [10];

Emission mtensity of rice — 2,500 grams of CEO per crop [10];

Emission intensity of dairy products — 1,200 grams of CEO per crop [10];

|

Emission intensity of meat products — 11,600 grams of CEO per crop [10].

The amount of carbon dioxide emitted from the production of these products in
agriculture in Azerbaijan is much lower than the world average. However, the high emission
intensity of meat products has a negative impact on the final average sub-index and reduces the
index to 65.

The last sub-index is the index of areas exposed to sustainable activities. This index
combines two quality indicators and the results for Azerbaijan are listed below:

— Proportion of Agricultural Areas in Sustainable Practices: The initial acquaintance of
the Azerbaijani economy with the green economy is still slow in all areas of the transition to it.
So far, such work 1s being carried out only on arable land in the liberated territories [12].

— Training and Support for Farmers: Training farmers for sustainable development is
almost non-existent, but there are long-standing practices such as state subsidies and tax
exemptions for agriculture [12].

Since this sub-index combines qualitative indicators and there are still shortcomings in
the processing of some data, the index will be considered as 50.

Considering all four sub-indices, the analysis was carried out for the Republic of
Azerbaijan and regional countries and the following table was prepared:

Table 4.
Sustainable Agriculture Index for selected countries
No Country Hydro Land Waste Area Total Index
35 Azerbaijan 60 55 65 50 57.5 3
40 Georgia 58 53 60 33 36,5 3
45 Turkey 58 50 58 52 53,8 2
50 Iran 52 48 55 50 51,3 2
55 Russia 50 45 53 48 49,0 2
60 Armenia 48 42 50 45 46,3 2

As can be seen from the table above, Azerbaijan is far ahead of the countries of the
region in sustainable agriculture and has found its place among the top 50 countries.
The latter index incorporates the circular economy. The circular economy is an economic

model that replaces the traditional linear economic model that combines life cycles such as
production, processing, consumption and waste with recycling and makes the product life cycle
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circular and recyclable [14]. The most appropriate method for measuring the circular economy
in a country is the “Circular Economy Gap Report” analysis put forward by the “Circular
Economy Foundation™ in 2021 [4]. This analysis measures the percentage of circular economy
in a country using the following formula:

) . Quantity of Total Recycled Products
Circularity =

Total Product Consumption

Using this formula, an analysis was again conducted of the Republic of Azerbaijan and
regional countries as shown in the table below:

Table 5.
Circular economy index for selected countries
No Country Percentage Index
32 Turkey 10,0 3
54 Georgia 8.6 3
69 Armenia 7.8 2
71 Russia 7.2 2
2 Azerbaijan 6,8 2

Azerbaijan ranked 77th out of 178 countries with an average interest rate of 6.8% on the
index and was indexed with a bad (2) index. This is due to the weak initiatives related to the
circular economy, as well as the very poor recycling of waste.

Considering the above analyses, the “Green Economy Dynamics Index™ of Azerbaijan
and the 5 regional countries was calculated with the average of each 5 indices, and is shown in
the table below:

Table 6.
"Green Economy Dynamics Index" of Azerbaijan and regional countries

No Country Energy Policy C02 Sus?alnable Clreulas TOTAL
emission | agriculture | economy
1 Georgia 4 3 4 3 3 3,40
2 Armenia 2 4 5 2 2 3,00
3 Azerbaijan 1 4 4 3 2 2,80
4 Turkey 3 2 1 2 3 2,20
5 Russia 1 3 1 2 2 1,80
6 Iran 1 1 1 2 1 1,20
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As a result of the analysis, Azerbajjan, Armenia and Georgia are considered to have
medium-dynamic economies, Turkey and Russia are considered to have weak dynamics, and
Iran 1s considered to be a non-dynamic economy. Azerbaijan clearly has an advantage over
other developed neighboring countries in the region. However, it lags behind Georgia and
Armenia in terms of the index. Oil dependence and low circular economy are the main factors
affecting the index and making the national economy lag behind its two regional neighbors.
With their regulation under state programs in the future, the national economy of Azerbaijan

can transition to a highly dynamic economy

CONCLUSIONS

Geopolitical, economic and social changes taking place in the world are pushing countries
to quickly become “green” and “sustainable” in their national economies. It is already evident
that this process has accelerated in recent years in countries around the world and in Azerbaijan.
Nevertheless, deep-rooted and chronic problems remain in the diversification of Azerbaijan’s
national economy and the transition to a truly green and sustainable development model.

With the "green economic dynamics index" proposed in the article, you can analyze in a
simpler way the pace at which your national economies are moving towards a green economy.
According to the corresponding analysis, you can more easily identify and work out which of
the five selected structures of the green economy (energy consumption, annual carbon dioxide
emissions, agricultural sustainability, and circularity of the economy) are lagging behind.

The national economy of the Republic of Azerbaijan has sufficient ecological, human
resources and financial opportunities for a gradual transition to a green economy. The main
issue is the proper diversification of the economy, determination to implement the work put
forward by the state for the "greening" of the economy, as well as the commitments made by
international agreements, and the implementation of proper accountability and transparency.
Currently, the growing influence of the Republic of Azerbaijan in the world, especially in the
so-called "Global South" geographies, may lead to the "export" of Azerbaijan's green economic
experiences to those areas in the future. The use of "Azerbaijani experience" in solving the
ecological and economic problems of those geographies should further increase Azerbaijan's

contribution to the green development of the planet and a sustainable economic model.
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“YASIL IQTiISADI DINAMIKA INDEKSi” VO ONUN UMUMI
IQTISADIYYATDA TOTBIQI

XULASO

Tadqgiqatin magsadi - yasil iqtisadiyyatin 6l¢iilmasi vo dlko lizro yasil iqtisadiyyata
ke¢idin no gador dinamik hoyata kegirilmosini arasdirilmasi {i¢iin sads idekslosmo hayata
ke¢irmokdon ibaratdir.

Tadqiqatin metodologiyasina 6lkonin enerji infrastrukturunda barpaolunan enerjinin
pay1, hokiimat torafindon yerli vo xarici ekoloji programlarin totbiqi soviyyesi, 6lkonin illik
karbon-dioksid tullantisinin  miqdari, kond tesorriifatinda dayamiqliligin  soviyyosi vo
igtisadiyyatin dairaviliyi lizra 5 metodun qarsiligl sintezi ila indekslagms daxildir.

Tadqgigatin tatbiqi shomiyyatino bundan avval digor igtisadi gevralar va institutlar
tarafindon toklif edilmis daha mirokkob indekslogsmonin daha sads vo olcatan informasiya
resurslari ila giymatlondirilmasi daxildir.

Tadgigatin naticaloring ilk 6nca Azarbaycanin qonsu 6lkelarlo nisbatdo yasil igtisa-
diyyata kegidinin qiymatlondirilmasi vo bosluglarin aradan galdirilmasi tiglin tokliflor daxildir.

Tadgiqatin orijinallig1 va elmi yeniliyi - bu saha lizra movcud indekslara nisbaton daha
yeni va sada yanasmanin taotbiqi, homginin indeksin tartib edilmasi li¢iin lazimi informasiyalarin
olgatan olmasidir.

Acar sozlor: yasil iqtisadiyyat, dayaniqlh iqtisadiyyat, yasil iqtisadiyyatin indekslogmosi,
yasil inkisaf, dairovi iqtisadiyyat, yasil inkisaf.
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«MHJIEKC 3EJIEHOM YJKOHOMHYECKOM JUHAMUKH» U ET'O
INPUMEHEHHME B OBLIE SKOHOMHUKE

PE3IOME

Heasio uceiieoBAHHA SABISACTCA MPOBEJACHUE MPOCTOH MHACKCALMH Ui U3MEPEHUsA
3€JICHOH DKOHOMHKH M HU3Y4YCHHE TOI0, HACKOJBKO JAMHAMHYHO OCYILECTBIACTCA IEpexol K
3€JICHOM YKOHOMHUKE B CTpaHe.

MeTo10/10TH HCCeI0BAHMSA BKJIIOYACT WHIEKCALMIO MyTeM B3aHUMHOIO CHHTE3a 5
METO/IOB: JIOJIK BO300HOBJIAEMOI JHEPIUHM B HHEPreTUYECKOM MHQPACTPYKType CTpaHbl,
YPOBHSL peanu3aluy BHYTPEHHHUX M BHEIIHHUX JKOJOIMYECKHX IPOIrpamMM IPAaBUTENBCTBOM,
00beMa rojIoBbIX BBIOPOCOB YITIEKHCIIOTO ra3a B CTPAaHE, YPOBHS YCTOHYMBOCTH B CEJILCKOM
XO35IMCTBE U UKIMYHOCTH 3KOHOMHUKH.

IIpakTH4YecKas 3HAYHMOCTbh MCCJICA0BAHUSA 3aK/IIOYAETCA B OLIEHKE OoJiee CIOXKHOMN
MHJEKCAllMH, paHee NPEUIOKEHHON NPYTHMH 3KOHOMHYECKHMH KPYraMH M HHCTHTYTaMH C
Oonee NpOCTHIMU U JOCTYIHBIMH HH(OPMAIMOHHBIMH PECYpPCAMH.

Pe3yabTaThl HccileJOBAaHUSI BKJIIOYAIOT B ce0s, Mpekae BCEro, OLCHKY Iepexoja
AszepOaiimxana K 3eIeHOH SKOHOMHKE 110 CPAaBHEHHIO C COCETHUMHU CTPaHaMU U MPEeAI0KCHHS
[10 YCTPAHEHHUIO MPOOEIIoB.

OpHIrHHA/ILHOCTL H HAay4YHas HOBH3HA HCCJeI0BAHHA 3aK/IH0YacTCs B IIPUMCHEHHHU
0oJjiee HOBOIO M MPOCTOTO MOJXO0JA 110 CPABHEHUIO C CYLIECTBYIOIIMMH MHJEKCAMH B 3TOH
o0slacTy, a TakKe B HATMYUU He0OX0IMMOH HH(OPMALIK JUTS COCTaBICHHS MHIEKCa.

Kuouessble ciioBa: 3e1eHas 5KOHOMMKA, YCTOHYMBAA YKOHOMHKA, HHAECKCHPOBaHHE
3€JICHOM YKOHOMMKH, 3€JIEHOE Pa3BUTHE, KPYTOBasi 3KOHOMMUKA, 3EJICHBIH pOCT.
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