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ADDRESSING SCOPE 3 EMISSIONS: A KEY TO GREENER SUPPLY CHAINS
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Abstract

Climate change has become the main concern for many countries as the effects of it are seen more clearly in recent
years. This makes it important to have a holistic approach to carbon emission channels which is not possible while
neglecting Scope 3 emissions as they account for the greatest portion of overall emissions. Despite their significance,
measuring these emissions is quite a complicated process due to a lack of data and standardization, along with
methodological inconsistencies. This study aims to analyze Scope 3 emissions in various sectors to detect patterns,
challenges, and ways for improvement. By using statistical analysis and available data from frameworks, we examined
calculation methods, disclosure practices, and sectoral variability. The results show significant inconsistencies in
measurement techniques and indicate the need for more comprehensive and standardized reporting frameworks to
improve transparency and comparability.

Keywords: Carbon Footprint, Scope 3 Emissions, Sustainable Supply Chain Management (SSCM), GSCM

Introduction

While businesses try to achieve long-term sustainability, one of the biggest challenges they face
is reducing third party emissions—the carbon footprint created throughout their supply
chains. Tackling outsourced emissions is more challenging, which is the most essential for making
a real impact on the environment. This article focuses on research about why supply chain emissions
matters and how businesses can take practical steps to reduce these emissions, creating greener,
more responsible supply chains. It will be surprising for many that at least 80% of a company's overall
emissions come from its activities that the company is not directly responsible for. [5]

These types of indirect gas emissions resulting from a company's value chain that include
procedures before and after operations are called Scope 3 emissions. Unlike Scope 1 emissions
(from the company’s own activities) and Scope 2 emissions (from purchased energy), Scope 3
includes emissions from things like the production and transportation of goods and usage of
products. Usually, the largest amount of total carbon footprint of many companies which have
globally wide supply chains consists of Scope 3 emissions.
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In short, GHG emissions are classified into 3 scopes under the GHG Protocol. Dealing with
Scope 3 emissions is important to maintain a full picture of a company’s environmental impact.
Companies can control Scope 1 and 2 emissions easily, however, reducing impact of Scope 3
emissions is not that easy, and requires collaboration with customers, suppliers, and partners. Even
though it is challenging, focusing on Scope 3 emissions supports long-term growth.

Managing Scope 3 emissions is essential for not only well-developed countries, but also for
Azerbaijan, especially taking into consideration that the country has heavy reliance on industries like
oil and gas. As Azerbaijan focuses on enhancing its position in various sectors, minimizing Scope 3
emissions is essential for boosting the sustainability of its supply chains and minimizing the nation's
total carbon footprint.

According to recent studies, firms are becoming increasingly willing to handle Scope 3
reporting, especially because of laws like the U.S. Climate Disclosure Rule that require them to keep
more thorough records of these emissions (Lloyd et al, 2022). However, the complexity of supply
chain networks and non-reliable data quality make quantifying Scope 3 emissions challenging.
According to research by Nguyen et al. (2023), future trustworthy predictions are still limited by data
gaps even though machine learning can increase accuracy. Projects such as PACT are striving to
increase reporting process by ensuring transparency (PACT, n.d.). Also, McKinsey (2021) experts
stress about underwhelmed necessity of improving cooperation and well-defined plans to
decarbonize supply chains.

To conclude, Scope 3 emissions are one of the main factors affecting total sustainability
practices of companies that should be considered to understand pain points in supply chains and
immediately take action to decrease GHG emissions of corporations in those areas. It showed that
Scope 3 emissions account for the biggest share of total emissions produced by companies which
makes it more crucial to disclose.

Experimental part

In this part of our research, we examined why it is important to measure value chain emissions
and explored how companies measure them, especially by identifying the main challenges they face
across different industries. We also highlighted gaps in global frameworks and specific challenges
faced by industries like automotive, consumer goods, and technology, emphasizing the need for
improved guidance to enhance emissions reporting accuracy.

Itis clear from the chart below that Scope 3 emissions account for 75% of emissions on average
for companies according to CDP where Capital goods and Financial Services have the highest
Scope 3 emission percentages. [1]

Contribution of Scope 3 Emissions to Total GHG Emissions by Sector
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Why to measure?

Companies need to measure their Scope 3 emissions, because it consists of the largest amount
of the overall carbon footprint caused by them, and the most challenging one to measure and control.
Measurement and reports of these emissions not only carry importance for achieving sustainability
objectives and fulfilling legal requirements, but also for building successful risk management
strategy. Especially stakeholders, are becoming increasingly strict in demanding the measurement
of Scope 3 emissions as part of a company’s environmental responsibility. This pressure rises from
growing concerns about climate change and making businesses feel responsible about increasing
amount carbon footprint in recent time. Monitoring Scope 3 emissions can help companies to
strengthen their relationships with suppliers, protect image of brand, and improve funding processes,
which contributes to global efforts for preventing to climate change and switching to decarbonization.

How to measure?

GHG Protocol and the Science Based Targets initiative (SBTi) are the most relied ones
among global frameworks that are used to measure Scope 3 emissions. The GHG Protocol consists
of guidelines for measuring Scope 3 emissions, helping businesses understand difficulties that these
measurements create for them and face challenges caused by indirect emissions. Meanwhile, the
SBTi offers companies ways to set specific, achievable, and science-based targets for reducing
emissions. These frameworks ensure companies are both responsible and transparent in their
reports, which makes it easier for them to achieve real progress in their sustainability.

In Azerbaijan, most used frameworks for measuring scope 3 emissions are related with Paris
Agreement. The Paris Agreement signed in the year 2015, within 196 parties, to determine a way
of treating climate change globally. [6] According to the Paris Agreement, measurement of Scope 3
emissions in Azerbaijan should include indirect emissions from suppliers, transportation, product
usage, and waste disposal. Businesses in Azerbaijan should prepare their report regarding globally
accepted standards, mainly the GHG Protocol, according to the Paris Agreement. [9] It is important
to ensure usage of primary data, however, usage of secondary data is not forbidden only in the case
that there is a lack of primary data. Companies should also actively interact with local stakeholders
to guarantee the availability of industry-specific information. Azerbaijani local business companies
can make their great contribution to global climate goals and establish themselves as one of the
main participants of the process by managing Scope 3 emissions accurately.

Companies who measure and who don’t

One of the key findings in our research is that firms that measure their Scope 3 emissions tend
to succeed better both socially and environmentally compared to those that do not report their Scope
3 emissions. According to studies, 45% of firms that report their Scope 3 emissions receive high
ratings, while only 21% of non-reporting firms can achieve it. This demonstrates a clear difference
between Scope 3 reporting and non-reporting companies.

Additionally, businesses that consider Scope 3 emissions seem to gain from their assessment,
which may enhance their ability to attract investors. In comparison, companies who fail to disclose
Scope 3 emissions face difficulties. Constant reporting can create a big marketing benefit for these
companies, drawing them to the chance of attracting more clients and perhaps making their
contribution to lower-carbon goods.

On the other hand, companies that choose not to report Scope 3 emissions, or those who have
poor reporting ability, may face risks and crisis, especially in case of sustainability. Therefore, the
absence of Scope 3 emissions could potentially result in a higher amount of carbon footprint and
diminished market competitiveness among both local and global companies, which prevents market
from being active.

As an example, companies like Apple, Microsoft, Unilever never miss monitoring Scope 3
emissions and mentioning this point in their reports and have very successful strategies and low risk
as a result. However, companies like ExxonMobil, PepsiCo, and Tesla fail to track Scope 3 emissions
and have poor brand image which results from lack of environmentally friendly impact.

Why do some companies choose not to measure?

Specific companies choose not to measure their Scope 3 emissions for some reason. These
mainly include:

» Automobile industry:

They face complex supply chains all over the world, so it becomes challenging for them to
measure Scope 3 emissions. Also, they have difficulties collecting data related to steel,
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plastics, and other emissions that are used in production processes in a wide range. Another
main reason is fear of these companies for publicly showing this indicator, because they have
a lot of negative environmental impact to the green ecosystem. The Volkswagen company
can be given as an example in this sector.

» Consumer Goods Industry:

Companies which are part of this sector mainly trust the agricultural supply chain and
transportation as a main part of their activity. Nestle can be a good example for this one,
which has a wide range of usage of raw materials like palm oil, coffee, cocoa, etc. and causes
emissions as a result. It is estimated that they have so much carbon footprint that can damage
their customer loyalty. [10]

» Tech industry:

Leading companies in the tech industry, for example, Samsung, faces challenges while
reporting carbon emissions caused by them. Taking into consideration the fact that they use
metals such as lithium and cobalt in the production process, and make great contributions in
logistics, they face great challenges. However, Samsung set a goal of minimizing carbon
emissions by the end of 2050.

What is the missing aspect of all global frameworks?

Even though there are globally accepted and appreciated global frameworks for measuring
Scope 3 emissions, there are still some gaps remaining which need to be fixed. One big problem is
that they don’t include specific guidance about how to measure emissions. Take example brands
such as Nike and H&M from manufacturing companies, which face difficulties while measuring
emissions which are caused by the usage of raw materials like cotton and leather. Another main
problem is insufficient data from suppliers, which is needed for exact calculations. Even though Apple
tries to give its contribution to green energy sector, in places which have complex supply chain, like
China, it is getting hard for them to make measurements. Finally, global frameworks address
problems, however, they don’t offer any clear solution for these problems, which prevents companies
from taking accurate steps.

Discussion

Scope 3 emissions play a key role in achieving sustainability targets of many companies while
they are neglected. According to BCG, only 15% of companies disclosed to CDP in 2024 have set
any target related to Scope 3 emissions.

Scope 3 GHG disclosures vary across industries: Technology and Communications lead; Renewables lag
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Source: OECD Corporate Sustainability dataset, LSEG, Bloomberg. See Annex A for details.

In addition, having a target does not mean that it will be achieved. Stakeholders need reports
for scope 3 emissions to see if the target achieved or not. OECD dataset for 2022 also shows
disclosure rates of Scope 3 emissions across different sectors and countries. [8] The table shows
that Energy (42%), mineral processing (47%) and services (49%) sectors are with the lowest
disclosure rates, but with highest contribution levels of scope 3, which is about 90%. Moreover, China
is less interested in disclosing its Scope 3 emissions in all sectors but has one of the biggest value
chains in the World.
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Making comprehensive disclosure for Scope 3 emissions is vital as some huge corporations can
shirk their responsibility for their overall carbon footprint if scope 3 emissions make the biggest share
for their emissions. Imagine that companies are required to report only Scope 1 and 2 emissions.
They can outsource activities with higher emissions like production of raw materials or transportation
for shifting the responsibility onto other companies.

The question arises, even if the company _
discloses its emissions, how to make sure that the Reporting Frameworks USAGE
data is accurate and efficient methodologies are on Sphera Survey 2024
used while calculating?

For 2024, Sphera’s survey on scope 3 emissions
shows that 33% of the companies asked are using 71
GRI framework, which is the most comprehensive 45
one for Scope 3 emissions. The remaining part was 30 27
using other frameworks that offered more general
estimations in calculations. [4]

In addition, they found out that 43% of respon-
dents either use spend-based data (which can be GRICDP TCFD SASB UNGC 'gle
compared to accounting this year's revenue by S0
finding average revenue) or are unsure about their
data usage. When asking the reasons why they have challenges with disclosing Scope 3 emissions,
nearly 60% of them agreed that external data availability and data quality were the main reasons.

The more shocking news was disclosed by Dr Ben McNeil in 2022. Dr Ben McNeil argued that
from 1200 businesses disclosing emissions, nearly all companies were reporting their Scope 3
emissions up to 44% lower than real numbers. However, 84% of companies were reporting
“Business and Travel” category (1% contribution rate) of Scope 3 emissions out of 15, while
neglecting “Use of Sold Products” (66% contribution rate) [2].

Conclusion and Suggestions

It is necessary to consider the problem of non-disclosure of Scope 3 emissions by corporations
with huge supply chains that produce the largest amount of emissions worldwide. Even if this data
is disclosed, the quality and transparency leaves much to be desired. BCG’s data shows that only
10% of overall corporations were measuring all their emissions in detail in 2022. A widespread trend
for calculating Scope 3 emissions is that most companies are avoiding comprehensive measurement
frameworks and are using general estimations. Some of them do it because of lack of external data
and difficulty of calculations, while other big corporations are afraid of the harmful impact of
disclosing real numbers on their reputation. As a result, they are trying to show their Scope 3
emissions are lower than other direct emissions and use inefficient data or set unreal targets while
disclosing their GHG emissions by selecting Scope 3 emissions with less contribution rates.

There are lot of challenges that companies face while trying to be environmentally responsible
for their actions. Let’s think about what could be done to ease this process for the companies.

Firstly, there is not any unified standard on how to measure all 15 categories of Scope 3 emissions
and report. As it was discussed in earlier parts, there are a lot of frameworks and tools that have different
measuring factors and terminology. In addition, they vary in complexity level. It is necessary to have 1
framework that will be used across all companies to rank them from most sustainable to less. Huge
companies such as Amazon, Unilever and Microsoft founded PACT (Partnership for Carbon
Transparency) for standardization of accounting & reporting methodologies and transparency [3]. The
partnership also encourages collaboration across supply chains for sharing best practices.

Next difficulty about building a SSCM is that not for all suppliers there is any available data on
their carbon emissions. Global companies depending on different regions can work with small
suppliers that do not calculate their emissions. It is important to force all companies to measure their
carbon emissions to some extent. It can be done by setting regulations for companies to report their
emissions to the government annually or if it's challenging, praising the ones that measure their
emissions and are environmentally friendly. We believe that if more environmentally friendly
suppliers are chosen by companies and praised by the government, other suppliers will try to apply
this approach to maximization of profits. Nowadays, SAP works on Sustainability Footprint Management
tool, which can help companies track their emissions in all steps of Supply Chain and see their

Reporting Frameworks
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suppliers’ footprint. However, this tool cannot measure suppliers’ footprint if they don’t have SAP
SFM tool and makes estimations. We are sure that if Al or Blockchain technology are applied, a lot
of advancements can be seen in sustainability approaches.

If considering Azerbaijan, while it has some activities relating to environmental sustainability, it
is far from the perfect. A few years ago a country started to use global supply chain management
practices, it has a long way to go for making them sustainable. For developing countries like
Azerbaijan, it can be offered to collaborate with other countries for adopting new innovations and
increasing the awareness of SME about sustainable practices, which is practiced by KOB in
Azerbaijan.

References

[1] Lloyd, S. M., Hadziosmanovic, M., Rahimi, K., Rich, D., & Bhatia, P. (2022). Trends Show Companies Are Ready for
Scope 3 Reporting with U.S. Climate Disclosure Rule.
https://ghgprotocol.org/sites/default/files/Trends%20Show%20Companies%20Are%20Ready%20for%20Scope%203
%20Reporting%20with%20U.S.%20Climate%20Disclosure%20Rule.pdf

[2] Nguyen, Q., Diaz-Rainey, I., Kitto, A., McNelil, B. I., Pittman, N. A., & Zhang, R. (2023). Scope 3 emissions: Data
quality and machine learning prediction accuracy. PLOS Climate, 2(11), e0000208.
https://doi.org/10.1371/journal.pcim.0000208

[3] PACT: About us. (n.d.). https://www.carbon-transparency.org/about-us

[4] Sphera. (2024, June 14). 2024 Scope 3 Report - Thank You Report | Sphera. https://sphera.com/2024-scope-3-report-
thank-you/

[5] Spiller, P. (2021, June 14). Making supply-chain decarbonization happen. McKinsey & Company.
https://www.mckinsey.com/capabilities/operations/our-insights/making-supply-chain%20decarbonization-happen

[6] UNITED NATIONS. (2015). PARIS AGREEMENT.
https://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf

[7] SOCAR. (2023). Sustainability Report. https://www.socar.az/en/page/sustainable-development-reports

[8] OECD (2024), Global Corporate Sustainability Report 2024. https://doi.org/10.1787/8416b

[9] UNFCC (2023). The Republic of Azerbaijan Updated document on Nationally Determined Contributions (NDC).
https://unfccc.int/documents/632446

[10] Nestlé. (2023). Our road to net zero. Nestlé Global. https://www.nestle.com/sustainability/climate-change/zero-

environmental-impact

SCALING GREEN INVESTMENTS IN AZERBAIJAN: A VISION FOR
SUSTAINABLE DEVELOPMENT

Nihad Atakhanli
Baku Engineering University

Baku, Azerbaijan
nataxanli@beu.edu.az

Abstract

Azerbaijan is making important steps toward the green economy, considering the diversification of its investment
portfolio to be sustainable. This paper reviews the potential for scaling up green economy investments in Azerbaijan by
identifying ongoing projects, the role of international financial institutions, and sectors that require green investment. The
research mostly reviews opportunities in solar and wind energy, and then goes on to assess opportunities in sustainable
agriculture, water management, and, finally, green transport. Against this background, the paper intends to provide specific
guidance on how Azerbaijan can successfully scale up and transition to a low-carbon economy.

Key words: green economy, investments, renewable energy, “smart villages”, sustainable agriculture, water
efficiency, sustainable transportation

Introduction

Hydrocarbon energy sources have historically been the cornerstones of Azerbaijan's economy.
As a result, now the country faces the challenge of transforming its energy-intensive economy while
confronting global concerns, and the development of a sustainable green economy has become an
important part of Azerbaijan's national development program.

At the international level, Azerbaijan’s commitment to international climate agreements and
partnerships underscore this transition. In this context, it is important to highlight the Paris Agreement,
which was signed in 2015 and advocates for wide-ranging measures to minimize greenhouse
emissions and encourage clean technology investments. The most revealing example of Azerbaijan's
actions concerning this problem being appreciated on international level is the decision of the United
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Nations to hold the 2024 United Nations Climate Change Conference (COP29) in the country. [1]
This decision reflects the respect and trust of the international community toward Azerbaijan and the
country’s role in mitigating climate change. This dedication further underscored by President llham
Aliyev’s December 25, 2023 decree, which declared 2024 as the “Year of Solidarity for a Green
World” in Azerbaijan. [2] And at the domestic level, Azerbaijan has integrated sustainable practices
across various economic sectors and designed a detailed green economy strategy. This strategy
strongly emphasized in the “Azerbaijan 2030: National Priorities for Socio-Economic Development,”
approved by the Presidential Decree dated February 2, 2021. This comprehensive strategic
document underlines the critical importance of establishing Azerbaijan as a “green energy” hub. It
outlines specific objectives to expand the application of green technologies across sectors and
increase the share of alternative and renewable energy sources in overall consumption. [3] In
addition to these, Azerbaijan’s victory in the 44-day Patriotic War and the liberation of its territories
further supported the country’s green energy goals. In May 2021, President [lham Aliyev introduced
a strategy to transform these newly liberated territories into a Green Energy Zone. [4] This strategy
focuses on the significant renewable energy potential of these territories and use of renewable
energy sources, increasing energy efficiency, and integrating green technologies.

Along with its environmental goals, Azerbaijan’s green economy also have a vision to facilitate
long-term economic growth, attracting both foreign and domestic investment into “green” sectors.
For the country, the introduction of successful investment policies and frameworks and strategic
partnerships with international organizations are the main steps to design a robust green economy.
This study’s purpose is to explore the investment opportunities and current investments in this
transition, analyze the current outcomes of such investment, and discuss the potential sectors to
invest in to further the green economic transition in Azerbaijan.

Key investors of Azerbaijan's green economy

In the context of financial sources, support for Azerbaijan's green economy is provided by both
national and international funds; significant amount of funding comes from foreign investments,
development funds, and multilateral banks. Although national funds provide the foundational role,
international finance supports a wide array of projects and initiatives, enabling Azerbaijan to address
its sustainability goals while integrating global expertise and resources. These international investments
help to a large extent in enhancing the capacity of the country for meeting the environmental targets
besides providing green growth within an internationally interconnected framework.

International investments, which enable the financing of large-scale projects on sustainability,
play a significant role in promoting the green economy of Azerbaijan. A significant part of this
investment comes from multilateral development banks including World Bank, the European Bank
for Reconstruction and Development (EBRD), and the Asian Development Bank (ADB). These
institutions have made notable contributions to various green initiatives within Azerbaijan: mostly to
renewable energy projects, namely solar and wind power, but also to energy efficiency improvement
and water management. The ADB, in particular, has been pivotal in supporting renewable energy
development in Azerbaijan, providing both financial resources and technical expertise. As of 31
December 2023, ADB has committed 68 public sector loans, grants, guarantees and technical
assistance totaling $4.2 billion to Azerbaijan. [5] Another development bank, EBRD has been actively
involved in financing 190 projects in the country, with a total investment of €3.7 billion. 91% of this
investment has been directed towards sustainable infrastructure projects. [6]

In addition to the development banks, international climate funds such as the Green Climate
Fund (GCF) and the Global Environment Facility (GEF) also support Azerbaijan's green economy by
providing grants and concessional loans for climate-related projects. The GCF has committed $46.5
million in funding one national and one regional green project, while the GEF has allocated $15.6
million for six national projects focused on biodiversity, climate change, and land degradation. [7,8]

Foreign Direct Investment (FDI) is another important source of financing for Azerbaijani economic
development in such a process, acting as a driving force for the diversification of the economy. FDI
actually provides employment opportunities, technology transfer, and skills development necessary for
modernization of different parts of the economy. The following figure shows the volume of FDI
attracted to Azerbaijan from 2013 to 2023, indicating the impressive inflows of capital supporting the
transformation process of the country.
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Foreign Direct Investments Attracted to Azerbaijan in the
Years 2013-2023 (with billions of dollars)
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Fig 1. Source: Prepared by the author based on data from the State Statistics Committee

With all these changes in the country's economy and economic policy, private international
investors increasingly turn their attention to the green economy of Azerbaijan. In this regard, FDI in
renewable energy projects increased, as a number of international energy companies looked to tap
into the country's growing solar and wind energy potential. This trend is fully supported by a very
promising position of Azerbaijan and favorable natural conditions, turning the state into an extremely
attractive location for renewable energy investments. Companies working with the government on
renewable energy projects include Masdar, ACWA Power, BP, Fortescue Future Industries, China
Gezhouba Group Overseas Investment, Total Energies, Nobel Energy, A-Z Czech Engineering, and
Baltech. [9]

In the context of all this, Azerbaijan also develops green finance infrastructure through laying
the ground for its green bond market, designed to finance sustainable. Today, the draft of the
regulatory framework for green bonds is being prepared, following the lead of the Central Bank of
Azerbaijan, in compliance with the international standard of sustainable finance. This move shows
the eagerness of the regulatory framework to take a strategic step towards attracting local and
international investments committed to "green" projects. The green bond market is expected to play
an important role in financing Azerbaijan's green economy, enhancing not only access to green
finance for the country, but also the transparency and credibility of its projects.

Analysis of current green investment projects and their outcomes

The analysis of Azerbaijan’s green investment landscape points to a clear trend: the majority of
green investment overall goes to renewable energy projects. Statistics on the value of investments
in energy transition further highlight the focus on this sector. According to Samir Valiyev, the Deputy
Minister of Energy of Azerbaijan, 1.5 billion US dollars have been allocated to energy transition
projects in Azerbaijan. [10] This significant concentration of funding highlights Azerbaijan’s success
in attracting international interest to its renewable energy sector.

A notable example of international collaboration is Azerbaijan's partnership with UAE-based
Masdar, leading to the establishment of the country’s first industrial-scale solar power plant, the 230
MW Garadagh Solar Power Plant. Signed in January 2020, this project attracted $262 million in
foreign investment and stands as the largest solar facility in the CIS and Caspian region. This
milestone in Azerbaijan’s green energy transition includes broader agreements with Masdar for
further solar plants in Bilasuvar and Neftchala, as well as a wind farm in Absheron-Garadagh.
Complementing these efforts, the Azerbaijani government has engaged Saudi Arabia's ACWA
Power to construct the 240 MW Khizi-Absheron Wind Power Plant, with preparatory work including
environmental assessments and monitoring stations. Further advancing its renewable portfolio,
Azerbaijan signed a framework agreement with Australia’s Fortescue Future Industries in December
2022 to explore green hydrogen projects with up to 12 GW capacity, positioning Azerbaijan as a
potential regional supplier. A partnership with China Gezhouba Group Overseas Investment will also
support a total capacity of 2 GW, integrating solar, wind, energy storage, and green hydrogen
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production. Azerbaijan’s green energy initiatives extend to emerging technologies such as floating
solar panels. Supported by the Asian Development Bank, a pilot project is underway to install a 100
kW photovoltaic system on Boyukshor Lake. [9]

It is clear from the information provided above that the key renewable energy investments made
in Azerbaijan are in projects related to solar and wind energies. These two are the main constituents
of the focus for renewable capacity expansion in the country. The next graph depicts the growth
trajectory of the potential capacity of the solar and wind energy installations in Azerbaijan, portraying
the consequence of recent investments made in projects involving renewable sources of energy.
Indeed, this has brought about a large expansion in these facilities related to solar and wind plants
over the years. The graph shows the trend that emerges from the good finance and policy support,
which has helped hasten the solar and wind energy development on the ground, thereby
strengthening the country's renewable energy infrastructure and aligning it with broader green
economy goals.

Change in the Capacity of Solar and Wind Plants in Azerbaijan Over
the Years (2013-2023) (in MW)
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Fig 2. Source: Prepared by the author based on data from the State Statistics Committee

While Azerbaijan implements its plans on renewable energy, their impact is already visible in
the country's energy mix. The share of renewable energy sources in Azerbaijan's general electricity
production give evidence to the beginning of this transformation: the volume of Azerbaijan's total
electricity production in 2023 was 29.3 billion kWh. From all renewable energy sources, including
wind, solar, and a solid household waste incineration plant, 359 million kWh of electricity were
produced, representing about 7% of the overall volume of electricity production. The breakdown
includes 55.4 million kWh generated in wind power plants, 80.7 million kWh in solar power plants,
and 223 million kWh in the waste incineration plant. [11] These figures outline the rise of renewable
energy in Azerbaijan's energy landscape, promoted by continued green investments.

Electricity Production by Source in Azerbaijan Over the Years (2013—
2023) (in million kWt)
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Fig 3. Source: Prepared by the author based on data from the State Statistics Committee
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By 2027, it is estimated that the addition of 2 GW capacity solar and wind power plants will
elevate the share of renewable energy in Azerbaijan's overall installed power capacity to 33%.
According to the statement of Parviz Shahbazov, the Energy Minister of Azerbaijan, more than $2
billion of investments are also expected to produce 5.3 billion kilowatt-hours of electricity, save 1.2
billion cubic meters of gas, and reduce emissions by up to 2.5 million tonnes. [12]

Besides the progress in renewable energy, Azerbaijan has undertaken another pioneering
project in developing "smart villages" in the newly liberated areas of Nagorno-Karabakh and
surrounding regions. These villages will reflect all the latest developments in the fields of renewable
energy sources and modern technologies and they showcase a bright future of the sustainable urban
development and nature preservation in the newly freed areas. Financing for such a farsighted
project largely comes from the Azerbaijani government, which views it as an investment in strategic
post-conflict recovery and rural development. Yet, international support, one of the important
variables in this process, is not going to lag behind either. Institutions like the World Bank or the
European Bank for Reconstruction and Development have already shown interest in co-financing
programs to foster green and resilient infrastructure in Azerbaijan. [13]

Potential sectors for green investment in Azerbaijan

Although the renewable energy sector has been the most discussed and attracted the greatest
amount of foreign investment, other sectors in Azerbaijan's green economy have strong investment
potential. Sustainable agriculture, sustainable transportation, and water management have emerged
as the current priorities for green investment. Each of these sectors needs to be analyzed separately
in importance and investment potential, while also looking at the risks for each.

Agriculture in Azerbaijan is a very important component of the country's economy, employing
about 36% of the population and contributing about 6% to the GDP. [14,15] Because of the variance
in the climatic zones and highly productive lands, agriculture in Azerbaijan has great perspectives
for further development, especially concerning sustainable and organic farming. The total area of
agricultural lands in Azerbaijan amounts to about 4.8 million hectares; about 2 million hectares are
considered arable. [16] A substantial portion of this land is under cultivation every year and have
potential for increasing organic production, particularly fruits and vegetables, and nuts. In analyzing
the current structure, it appears that the recent modern investments in the agricultural sector have
been carried out using drip irrigation, greenhouse production, and digitalized farm management,
increasing the level of productivity and efficiency. There is, however, a very high level of investment
needed in sustainable practices such as precision agriculture, water conservation, and renewable
energy-powered equipment. The estimated investment gap for climate-smart agriculture stands at
about USD 1.8 billion, thus showing the urgent need for increased financing toward the transition to
more sustainable and resilient forms of agricultural production. Yet, these benefits also have several
risks: high initial capital investments in new technologies, insecurity of long-term returns from
sustainable farming, and technical barriers to scaling up such practices, especially in rural areas with
limited access to education and infrastructure. With this, targeted investment, government support,
and capacity building would open the full potential for sustainable agriculture in Azerbaijan.

Another important sector in the development of the country in a sustainable manner is water
management. Thus, the country faces challenges in regard to water management, such as water
scarcity and pollution and inefficient agricultural practices. The per capita water availability is only
1,750 cubic meters per person annually, much below the average globally in Azerbaijan, and
agricultural sector consumes 61% of the water resources of the country. This problem is also the
focus of relevant policy documents drafted by the government of Azerbaijan, with strategic objectives
and methods for dealing with the country's water resources in a more sustainable way. [18, 19] This
policy explicitly states that financial investment is part of a suitable solution to mitigate the current
and emerging challenges that the water resources of the country might face due to climate change
and population growth. On the other hand, an estimated USD 17.6 billion is needed for Azerbaijan
to enhance its water efficiency, mainly by improving irrigation systems, wastewater treatment, and
better water management in general. [17] Indeed, such activities can reduce water consumption,
raise agricultural productivity, and offer safer water. Yet, a number of risks are associated with such
investments, from geopolitical tensions and disputes over shared water resources, especially along
the Kura and Aras rivers. Successful investments might therefore not only contribute to water
security, but also to economic growth by driving efficiency in agriculture and jobs creation.
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Besides that, another promising and potential sector for green investmentin Azerbaijan is
sustainable transport. According to the estimation, over several years, Azerbaijan will need $4.4
billion in development of sustainable transport system. [17] The government involves on the strategy
of "green transport,” considering the development of public transport and construction of EV
infrastructure. On the incentives for electric mobility, customs duties for electric and hybrid
motorcycles and bicycles were slashed to 15% by the government. Also, full support for electric
vehicles is assured, with an estimated 4,000 EVs already on the road by mid-2024, while charging
infrastructure is under development in most of the country. Electric vehicle markets are under
development due to increasing government incentives for purchases of EVs and a network of
charging stations in cities like Baku. Moreover, Azerbaijan has initiated some big projects regarding
public transport-like introducing 3,000 electric buses to Baku-and is promoting private EV purchases,
with financial support mechanisms. Of course, investment in this sector also brings some of the
following risks: high initial investment costs, slow adoption due to high prices of EVs, and limited
awareness among the general public. But at the same time, these challenges compare to the
benefits offered by successful investment in terms of encouraging innovation and thereby creating
green jobs.

Conclusion

First of all, these findings prove the great input of international investors and donors in the
development of the green economy in Azerbaijan. Indeed, foreign investments-through international
financial institutions, development banks, and private sector donors-have financed large-scale
renewable energy projects and driven sustainable initiatives across the nation. Of course, it goes
without saying that these external investors bring in not only finance but also much-needed expertise
and technology that play an important role in establishing and scaling green projects across the
country. It is well-documented that renewable energy, in particular, has emerged as a sector of
priority for the green investment plan of Azerbaijan, especially regarding investment industries in
solar and wind. These industries fall further in line with natural resources that Azerbaijan possesses:
it enjoys very high levels of solar radiation and favorable conditions for wind power. In this regard,
investments in renewable energy have paid off by a sharp rise in clean energy capacity and declining
reliance on fossil fuels. Hence, in active green investment portfolios, Azerbaijan received visible real
noticeable progress related to energy diversification and the environment; thus, it benefited visibly.
On the other hand, except for renewable energy, different sectors of Azerbaijan show quite promising
prospects for green investment. Among such are sustainable agriculture, efficient building, and water
management. Targeted investment could contribute substantially to the development of these
promising sectors. In developing those sectors, financial capital, advanced technology, regulatory
support, and skilled labor have to be combined in a proper mix. For instance, sustainable agriculture
would presuppose water-efficient irrigation technologies, eco-friendly methods of farming, and
training for local farmers. Energy-efficient construction also requires revision of building codes,
incentive retrofitting of the existing infrastructure, and the promotion of sustainable materials. Strong
policy framework, attractive incentives, and close collaboration between public and private investors
are therefore essential for this potential to be realized in Azerbaijan.
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Abstract

The world is confronting today multiple crisis on various fronts: War and conflict, polarized politics, a continuing cost-
of-living crisis and the ever-increasing impacts of a changing climate are destabilizing the global order. The key findings
of the Global Economic Forum Risks Report-2024 reflects these challenges extensively.

Over the past decades, the mindless developments have created so much environmental stress that, today the
society is experiencing unseen abnormality in climate behaviour. What is being boasted as growth and development, has
led to a existential crisis for the future generation.

This situation is further aggravated by- multiple wars, social polarisation, global outbreak of Covid-19 epidemic and a
serious lack of public awareness. The models of economic development have over focussed on convenience of people,
creation of want satisfaying solutions, ignoring the long term implications of these measures on environment and future living.

There is a greater need for sustainable economic models that balances the three E’s- Economy, Environment and Equity.

A green energy economy is on the rise as we witness the global efforts concentrate on building a clean global energy
system. As research reveals , clean electricity accounted for 80% of the new capacity addition to the world electricity
system in 2023.

Much of the fundamental structural change needed lies in transforming the key systems of energy, transport, industry,
cities and land. All require combinations of institutional change, standards and regulation, design and good policy.

A big push on investments and innovation requires credible and supportive policy and governance that can create
confidence in future returns. Implementing a price on carbon is central for efficiently shifting production and consumption
towards lower-carbon sources.

International cooperation around policies, technology and finance will be crucial to realise the required big push on
investment and innovation if action is to be on time and at scale.

This Study focuses on the significance of these four areas of Sustainable solutions to transition towards a Green
energy Economy. As a special dimension to the research study, the initiatives and experiences of one of the largest
economies of the world- India is also analysed to have a more exhaustive understanding of the issue in hand.
Recommendiations and conclusions on the way forward have been presented to augment the effort in future research.

Keywords: Sustainability, Green energy, Transition, Green economy, GDP
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Introduction

Economic models are always built on the objective of enhancing the quality of living by human
beings and helps building material growth. Nevertheless, any economic development initiative that
happens at the cost of environmental degradation and resource exploitation will lead to disastrous
consequences.

Over the past decades, the mindless developments have created so much environmental stress
that, today the society is experiencing unseen abnormality in climate behaviour. What is being
boasted as growth and development, has led to a existential crisis for the future generation. This
situation is further aggravated by- multiple wars, social polarisation, global outbreak of Covid-19
epidemic and a serious lack of public awareness. The models of economic development have over
focussed on convenience of people, creation of want satisfaying solutions, ignoring the long term
implications of these measures on environment and future living.

There is a greater need for sustainable economic models that balances the three E’s- Economy,
Environment and Equity.

An inclusive green economy is an alternative to today's dominant economic model, which
exacerbates inequalities, creates ample waste, triggers resource scarcities, and generates widespread
threats to the environment and human health. The past decade has witnessed that many governments
have strategically priotrised the green economy. These countries will be playing a primary role to
take on the major challenges of the current century- of over urbanization and resource scarcity.
Through economic transformation they will be leading the initiative of sustainable global development.

The Green Economy

The emergence of Green economy initiative dates back to the year 2008, when the UN
Environment launched the Green Economy Initiative comprising of research at global level and
assistance to the policy makers in terms of environmental investments for creating sustainable
development. Since then 65 countries have started working on a strategic level plan to adopt green
economy.

The Green Energy Economy

In the global energy system, clean energy is assuming centre stage, thus giving rise to a Green
energy economy. Moreover, the mission to achieve multiple SDG s can be possible only when the
global economy moves towards a Green energy economy.

The IEA report quotes, “Clean electricity accounted for around 80% of new capacity additions
to the world’s electricity system in 2023, and electric vehicles for around one out of five cars sold
globally. In 2023, clean energy added around USD 320 billion to the world economy. This represented
10% of global GDP growth.”

The focus on the clean energy generation, deployment and equipments have influenced the GDP
of different nations significantly, proving to be drivers of economic growth in the select countries.

Table 1: Clean energy impact on Global GDP.

Country Contribution of Clean energy in GDP Growth
us 6% of GDP growth

EU 1/3' of GDP growth

India 5% of 7.7 % GDP growth

China 1/5% of 5.2% GDP growth

Source: International Energy Agency (IEA) Report,2023

In an encouraging development, the clean energy sector proved to be a strong driver of total
investment growth across various economies. For China , it contributed 50% of the growth in total
investment in 2023, and 20% in the United States. At the global level, an estimated USD 200 billion
was invested in clean energy technology manufacturing in 2023, an increase of 75% over the
previous year. This compares with global capital investment in semiconductor manufacturing of
around USD 170 hillion to 250 billion per year in recent years.

The process of generating clean energy and transition to the energy economy led to large scale
investment and radical transformation of the big markets. These investments have not only mitigated
climate change and environmental pollution; it has also helped in large scale enhancement in
employability. The IEA report quotes that around 36 mn workers were employed in 2023 across the
clean energy supply chain.
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Literature Review

Coscieme et al. provide evidence of long-term co-integration between GDP and sustainable
development, reinforcing the idea that economic growth if coupled with sustainable practices, can
enhance societal welfare without jeopardizing environmental integrity.

Can et al. argue that the traditional economic model, which depends heavily on fossil fuels,
must evolve to include renewable energy and sustainability-driven innovations for continued
prosperity and ecological balance.

Vezzoni similarly advocates for “green growth”, contending that economic growth and
environmental conservation can coexist through the adoption of green technologies and sustainable
policies.

Becker, adds that sustainable economic growth strategies bolster resilience to global
environmental risks, providing further evidence of the intricate connections between economic
development and sustainability.

Hossain et al provides analytical evidence that the key findings from quantile regression reveal
financial digitization have a significant positive effect, indicating that in countries with lower green
innovation levels, an increase in digital financial services significantly boosts green innovation.

The Case of Indian Initiative

India identified seven areas of priority in the last budget presented in the parliament. Among
them the highest weightage was assigned to Green growth- from from green credits to green energy
to green mobility to green farming.

Indian green growth and energy transmission are based on three pillars:

a. Increasing the production of renewable energy

b. Reducing the use of fossil fuel in the economy

c. Rapidly moving towards a gas-based economy in the country

A series of measures with rigorous follow up and robust execution have enabled India to achieve
many targets for capacity building in Renewable energy before the target time.

v India achieved the target of 40% contributions from non-fossil fuels in the installed

electricity capacity 9 years before the target date.

v India achieved the target of 10% ethanol blending in petrol 5 months before time and

emphasized that the nation strives to achieve 20% ethanol blending in petrol by 2025-26
instead of 2030.

v A capacity of 500 GW will be achieved by 2030.

v' The launch of E20 fuel and emphasis on biofuels has brought new opportunities for

investors.

v' The development of waterways in India is being given priority to encourage water-based

transport and greener cargo handling.

Table 2. Schemes and plans by Gol for Renewable energy Capacity Building

Ethanol Blending Incentives for solar manufacturing,
PM Kusum Yojna Rooftop solar scheme,

PM Pranam Yojna Coal gasification, and battery storage
Gobardhan Yojna for Villages Green credits for Industries

Vehicle scrapping for cities Wetland conversation

Source: MNRE-Gol Report 2023.

Recommendation
Globally countries must implement structural reforms as an integral part of Green economic
policies . This will foster strong, more sustainable, and inclusive growth. These measures will help
in several aspects of growth- leading to Green energy economy.
1. Enhancing productivity by creating incentives for greater efficiency in the use of natural
resources, reducing waste and energy consumption,
2. Unlocking opportunities for innovation and value creation, and allocating resources to the
highest value use.
3. Boosting investor confidence through greater predictability in how governments deal with
major environmental issues.
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4. Opening of New markets will stimulate demand for green goods, services, and technologies.
contributing to fiscal consolidation by mobilizing revenues through green taxes and the
elimination of environmentally harmful subsidies.

5. Adoption of these measures can also help to generate or free up resources for anti-poverty
programs in such areas as water supply and sanitation, or other pro-poor investments.

Conclusion

The study highlights the dire necessity for a global effort on sustainable energy solutions. The

efforts will yield fruit in terms of saving the natural resources, creating sustainable livelihood, improve
guality of living and work as a catalyst to human health and wellness too. The impact of these
initiatives will ensure that our future generation remain compatible to confront other life challenges
to come and experience a joyful and healthy life.
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Introduction

Faced with unprecedented environmental, social and economic challenges, the need for a
sustainable global transition to green energy and environmentally friendly practices is now more
urgent than ever. This paper explores the complex pathways required to achieve a green economy
and a sustainable future through international solidarity and comprehensive political, economic and
technological transformation.

Global cooperation in the form of multilateral agreements such as the Paris Agreement is
fundamental to creating a coherent global strategy to reduce emissions and combat climate change.
While these frameworks set essential guidelines, recent analysis shows that binding commitments,
financial support and transparent accountability are needed to translate these goals into effective
action on the ground (IPCC, 2022). Effective strategies must address both the macro level — through
national commitments — and the micro level, where local programs adapt these commitments to
regional and community needs.

Promoting a global culture of environmental responsibility and solidarity is critical to a unified
green future. This includes educating communities about sustainable practices and promoting a shift
towards environmentally conscious lifestyles. Collective action, supported by international
organizations, can amplify awareness campaigns and support behavioral changes that strengthen
sustainable practices worldwide (UNDP, 2021). The role of the media, community-based initiatives
and educational institutions in promoting these attitudes cannot be overemphasized.

184


mailto:elenagurgu@yahoo.com

SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

The pathways to a sustainable and united green future are diverse and require concerted action
by governments, the private sector and civil society. Only through technological innovation, political
alignment, equitable financing and global solidarity we can overcome the hurdles to a green
transition and build a resilient future for all. This paper summarizes these approaches and argues
for a collaborative, inclusive and adaptive roadmap to address the challenges and realize the
potential of a global green transformation.

Literature Review

A comprehensive literature review was conducted to examine existing research and policy
reports related to the energy transition, focusing on the technical, economic and social dimensions.
The research mainly focused on peer-reviewed journal articles, reports and policy documents
published between 2020 and 2023. Sources: Scopus, Web of Science (WoS) and major renewable
energy sources. Extracted from scientific databases such as journals including Nature Energy,
Energy Policy and Renewable and Sustainable Energy Review. The research focused on key
themes: technological innovations in renewable energy, the role of policy frameworks in supporting
the energy transition, financing mechanisms to facilitate green energy projects and the broader social
impacts of the green transition.

Case Study Approach

To gain a better understanding of the impact of renewable energy, this paper presents a few
case studies of countries that have made significant progress towards renewable energy. These
models reflect national and development policies and highlight the advantages and disadvantages
of these technologies. The case studies were selected from major and developing countries and
focused on development strategies, practices and policies.

Danish wind energy in transition

Denmark is a world leader in wind energy and has been for a long time a pioneer in wind energy
and its use. In recent years, wind energy has accounted for 40% of the country's total electricity
production (Bakker et al., 2021). Denmark's commitment to wind energy stems from its commitment
to energy efficiency, which began in the 1970s after the oil crisis. Government policies, including
significant support and incentives for research and development (R&D), have encouraged the
development of onshore and offshore wind energy (Lund, 2021).

Denmark's growth in wind energy is driven by policy incentives, such as tax incentives for wind
energy producers, incentives for incentives and investments in innovation. In addition, Denmark has
made significant progress in wind energy, which makes a major contribution to energy efficiency.
The national Sustainable Development Goals 2018—-2024 underline the need to increase renewable
energy and reduce CO2 emissions, thereby highlighting Denmark's leading position in wind energy
(Madsen, 2022).

Although Denmark's investments in wind energy have been successful, there have also been
challenges, especially in terms of sustainability. Wind energy has become an important investment
in energy storage systems to improve electricity supply, especially in times of wind scarcity (Hansen
& Wenzel, 2022).

China's solar energy expansion

China's solar energy sector is a major player in the global energy sector. As the world's largest
producer of solar panels, China has become a leading manufacturer of solar panels, and the rapid
adoption of solar technologies is leading the world to a low-carbon future (Zhao et al., 2022). In 2022,
China installed 300 gigawatts of solar capacity, accounting for one-third of the world's total solar
capacity (Li et al., 2022).

The Chinese government has played a key role in the recession by implementing policies
including promoting solar energy. The 5-Year Plan for Energy Efficiency and Environmental
Sustainability is a key driver of solar energy growth, increasing capacity to 1,200 gigawatts by 2030
and expanding solar energy (Liu, 2021). China's focus on solar energy development has led to a
decline in solar energy consumption at home and abroad (Wang et al., 2022). However, integrating
solar energy into China's large-scale grid is challenging. Much of the country's grid is centralized,
and it is becoming increasingly difficult to transport energy from sunnier regions such as the west to
coastal areas. Therefore, China has focused on strengthening grid infrastructure and developing
smart grids to improve the efficiency of energy storage and transmission (Song & Wei, 2023).
Despite these challenges, China remains a pioneer in solar energy development and serves as a
model for other countries in improving their energy efficiency.
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South Africa’s Renewable Energy Independent Power Producer Procurement Programme
(REIPPPP)

South Africa offers a unique example of how public-private partnerships can accelerate the
transition to renewable energy. Launched in 2011, South Africa’s Renewable Energy Independent
Power Producer Procurement Programme (REIPPPP) has successfully attracted international
investment and expanded the country’s renewable energy capacity. By 2022, South Africa had
attracted over USD 13 billion in private investment for renewable energy projects (Maree, 2022). The
REIPPPP has enabled the country to significantly diversify its energy mix, moving away from a heavy
reliance on coal, which previously accounted for over 80% of the country's electricity generation.

The REIPPPP involves competitive bidding processes for private developers to propose
renewable energy projects, including solar and wind farms. Successful bids are awarded long-term
power purchase agreements (PPAs) with the state-owned utility, Eskom. This model has incentivized
large-scale renewable energy investments and supported job creation in the energy sector,
particularly in areas where economic development has been historically limited (Baker & Ebrahim,
2021).

One of the primary challenges for South Africa in scaling up renewable energy is the need to
address its ongoing energy access issues. Although REIPPPP has contributed significantly to energy
capacity, South Africa’s electricity grid remains unreliable, with frequent power outages affecting
households and businesses. The country also faces issues related to the decommissioning of coal-
fired plants and the retraining of workers in fossil fuel industries (Maree, 2022). However, the success
of REIPPPP offers valuable lessons in leveraging private investment and public policy coordination
to drive green energy transitions in developing nations.

These examples show that technological integration can happen across different countries and
stages of development. Denmark's leadership in wind energy, China's interest in solar energy and
South Africa's renewed partnership are driving growth. Although these countries face challenges
such as grid integration, the financial crisis and the socio-economic impact of fossil fuels, their
experiences show that policies, innovations and financial mechanisms can play a role here to
accelerate their green transition globally.

The lessons learned from these examples can encourage other countries, especially developing
countries, to adopt and implement policies that promote equity and justice. As developing countries
continue to grow, global connectivity, energy and finance will become increasingly important to
achieve a sustainable and sustainable global energy transition.

Data Analysis

Quantitative data analysis is a central component of this paper's methodology, enabling an
evidence-based understanding of the global renewable energy transition. The data was sourced
from globally recognized economic and energy databases such as the World Bank, the International
Renewable Energy Agency (IRENA), and Statista. This section focuses on tracking key trends in
renewable energy capacity, the economic implications of renewable energy projects, and financial
mechanisms that support the green shift.

Global Renewable Energy Capacity and Growth Trends

A major focus of the analysis is the growth in renewable energy capacity, with a specific
emphasis on solar, wind, and energy storage technologies. According to the International Energy
Agency (IEA, 2023), global renewable energy capacity has surged in recent years, particularly in
solar and wind. As of 2023, solar power capacity exceeded 1,000 GW globally, with wind power
nearing 850 GW. This growth is driven by technological advances that have lowered the costs of
renewable technologies, making them increasingly competitive with fossil fuels (IRENA, 2022). Data
from IRENA also shows that the renewable energy sector has become a key contributor to global
energy systems, providing around 29% of global power generation in 2022 (IRENA, 2022).

The analysis tracks these trends by region, revealing that countries such as China, the United
States, and the European Union have seen significant increases in both solar and wind capacities.
In emerging markets like India and Brazil, there has been a notable rise in solar and wind capacity
as well, though the pace of adoption is slower due to factors such as infrastructure limitations and
policy hurdles (IEA, 2022; World Bank, 2023). The growing adoption of energy storage solutions,
such as battery storage, is also being factored into these trends, as it plays a critical role in
addressing intermittency issues associated with renewable energy generation (IRENA, 2022).
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Economic Implications of Renewable Energy Projects

The paper also examines the economic implications of renewable energy projects, particularly
in terms of investment flows, job creation, and GDP growth. The renewable energy sector has
become a major driver of investment, with global investments in renewables surpassing $350 billion
annually as of 2022 (IRENA, 2023). This investment is increasingly concentrated in solar and wind
energy projects, with large-scale projects in countries like China, the United States, and India
receiving billions in funding.

Economic modelling and data analysis reveal the positive impact of these investments on job
creation. According to IRENA (2023), the renewable energy sector employed over 12 million people
globally in 2022, with solar energy accounting for more than 4 million jobs and wind energy employing
1.2 million. These jobs span across manufacturing, installation, operations, and maintenance of
renewable energy systems, and their distribution is crucial for achieving equitable growth, particularly
in regions with high unemployment rates.

In addition to direct job creation, renewable energy projects contribute to GDP growth by
stimulating local economies through infrastructure development and innovation in related sectors.
For instance, data from the World Bank (2023) indicates that the development of wind and solar
power projects in countries like South Africa and Brazil has led to higher GDP growth rates in those
nations, as the renewable energy sector fosters new industries and reduces reliance on imported
fossil fuels.

Financial Mechanisms Supporting Renewable Energy Transition

The transition to renewable energy requires significant financial backing, and various financial
mechanisms have been developed to support this shift. Green bonds, climate funds, and carbon
credit systems are central to financing large-scale renewable energy projects.

Green bonds, which are debt securities issued to finance environmentally sustainable projects,
have seen exponential growth in recent years. According to the Climate Bonds Initiative (2023),
global issuance of green bonds reached over $400 billion in 2022, with a significant portion directed
toward renewable energy infrastructure. These bonds are increasingly used by governments and
private sector entities to fund solar, wind, and energy storage projects.

Climate funds, such as the Green Climate Fund (GCF) and the Clean Technology Fund (CTF),
provide concessional financing to developing countries to help them scale up renewable energy
initiatives. As of 2023, the GCF had approved over $10 billion in funding for climate-related projects,
with a significant portion supporting clean energy transitions in developing countries (GCF, 2023).
This funding helps bridge the financing gap in regions where access to capital is limited.

Carbon credit systems, such as those under the Clean Development Mechanism (CDM) and
voluntary carbon markets, provide financial incentives for emissions reductions and renewable
energy projects. These systems allow companies and countries to offset their carbon emissions by
financing renewable energy projects in other regions. The carbon credit market is growing, with the
value of carbon credits reaching $2 billion in 2022, reflecting increased corporate demand for carbon
offset solutions (World Bank, 2023).

This data analysis demonstrates the growing importance of renewable energy in the global
energy landscape. The continued expansion of renewable energy capacity, coupled with the
economic and financial mechanisms supporting the transition, highlights the momentum behind the
green shift. However, regional disparities in renewable energy adoption remain, particularly in
developing countries, where financial support and infrastructure development are critical to ensuring
an equitable and just energy transition. By analysing these global trends, this paper identifies the
key areas where investment, policy interventions, and international cooperation are needed to
accelerate the renewable energy transition.

Conclusion

As we conclude this paper, it is essential to emphasize that the path to a sustainable and united
green future lies not only in technological advancements, policies, and financial models but also in
a global cultural shift toward environmental solidarity and climate resilience. The transition to green
energy, the protection of ecosystems, and the promotion of sustainability requires collective action
that transcends borders, industries, and nations. This global transition is a shared responsibility that
demands active participation from all sectors of society — government, industry, civil society, and
individuals.
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The challenges posed by climate change and environmental degradation are interconnected
and global in nature. The impacts of rising sea levels, biodiversity loss, and extreme weather events
are felt by all, regardless of national boundaries. This reality calls for international cooperation and
collective action. As highlighted by recent literature, climate change cannot be tackled by any single
nation alone; it requires multilateral efforts and a shared commitment to a common goal of
sustainability (Falkner, 2021; Keohane & Victor, 2021). A united response to these challenges is vital
for ensuring that future generations inherit a world that is capable of sustaining life in all its forms.

A crucial component of this global cultural shift is the integration of sustainability into educational
programs at all levels. Educational initiatives play an instrumental role in shaping the mindset of
future leaders, innovators, and citizens. From primary school curriculums to university programs, we
must instill the values of environmental stewardship, climate resilience, and sustainability. According
to the UNESCO Education for Sustainable Development (ESD) program, educational frameworks
that empower individuals to understand and address environmental challenges are fundamental to
achieving the global sustainability agenda (UNESCO, 2023). This education should not only be
limited to theoretical knowledge but also to practical skills, enabling communities to engage in green
energy initiatives, sustainable agricultural practices, and eco-friendly technologies.

Moreover, international awareness campaigns are critical for spreading knowledge about the
urgency of climate action. Global initiatives such as the United Nations’ Decade of Action on
Sustainable Development Goals (SDGs) encourage countries to raise awareness and engage their
populations in making a tangible impact on climate change mitigation and adaptation (United
Nations, 2023). These campaigns can foster a sense of shared responsibility, emphasizing that the
actions of individuals, communities, and governments collectively determine the fate of the planet.

Empowering local communities is another vital aspect of achieving environmental solidarity.
Community-driven initiatives are crucial in ensuring that sustainability becomes a lived reality for
individuals, particularly in underserved and vulnerable regions. The success of projects such as
micro-grid solar systems, local renewable energy cooperatives, and sustainable farming practices
demonstrates that when communities are equipped with the right resources and knowledge, they
can lead the charge in implementing green energy solutions (Kahiu, 2023).

These initiatives not only provide sustainable energy solutions but also foster a sense of
ownership and collective action. Local involvement ensures that green energy technologies are
tailored to specific needs and contexts, thereby enhancing their long-term viability. As we have seen
in various case studies, the success of such initiatives depends on strong community engagement
and support from both public and private stakeholders.

Moving forward, we propose a roadmap for achieving a sustainable and united green future,
guided by principles of transparency, inclusivity, and adaptability. At the core of this roadmap is the
recognition that the green energy transition must be inclusive, ensuring that no one is left behind.
This involves equitable access to renewable energy, fair financing mechanisms, and policies that
prioritize marginalized communities.

In terms of policy and technological deployment, adaptability is crucial. As the global energy
landscape continues to evolve, so too must our policies and technologies. Governments and
businesses must remain flexible in their approaches, embracing innovation and continuously
assessing the effectiveness of their strategies. This is particularly important in the context of rapidly
evolving renewable energy technologies and the need for dynamic regulatory frameworks that can
accommodate new developments (Schmidt & Lutz, 2021).

Finally, transparency in both financial flows and policy implementation is essential. Clear,
accessible reporting on progress toward renewable energy goals, emissions reductions, and climate
finance will not only ensure accountability but also foster trust among international partners and local
communities alike (Schneider, 2022).

The transition to a sustainable green future is more than just an environmental imperative—it is
a moral and economic necessity. By fostering a global cultural shift toward environmental solidarity
and climate resilience, we can unlock the collective power needed to address the interconnected
challenges of climate change. Through educational programs, international awareness campaigns,
and community-driven initiatives, we can create a sustainable world that ensures economic equity,
environmental justice, and a high quality of life for all. Together, we can forge a green future that
transcends national boundaries and economic divisions, guided by a shared commitment to the
health of our planet and future generations.
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DAVAMLI IQTISADIYYAT UGUN FISKAL SiYASOTLORIN UYGUNLASDIRILMASI

Salahova Samaya
Azarbaycan Dévlet iqtisad Universiteti
Baki, Azsrbaycan
samaya.salahova348@gmail.com
Xilase
Siratli regemsal transformasiyaya kecid, uygun maliyya siyasatinin hayata kecirilmasinin ahamiyyatini giinbagiin
artirmaqdadir. ®©traf mihitin qorunmasi ve ragemsal vergi inzibat¢iliginin birlasdiriimasi Azerbaycan Ucin igtisadi
dayanighliq ve effektiv vergi toplama imkanlar yaradir. Yasil vergi, cirklandirici faaliyystlarden dévlet biidcasina galir
gatirmakle ekologiyaya manfi tesirlori azaltmaga kémak edir.Bu yanasma doévlst gelirlerini artiraraq ekologiyanin
gorunmasini dasteklayir. Diger tarefdan, reqgemsal vergi sistemlarinin tatbiqi vergi ddayicilari tUglin prosesi sadalagdirir va
soffafligr artinr, vergi gagirma hallarini minimuma endirir.Tedgigat naticeleri godsterir ki, yasil ve ragemsal vergi
siyasatlerinin harmonizasiyasi Azarbaycanin davamli igtisadi inkisafi Gglin yeni imkanlar yarada bilar.
Acar sozler: Yaslil vergi, regamsal vergi, davaml inkisaf, Azarbaycan igtisadiyyati, ekoloji dayanigliliq

Giris

Artan ekoloji narahatliglar ve suratli reqemsal transformasiyaya kegid doévrinds, tekmillagdiril-
mis fiskal siyasatin vacibliyi 6n plana ¢ixir. Tabii ehtiyatlarla zengin, lakin ekoloji tenazzil tehlikasi
ilo Uzlesan Azarbaycan yagsil vergi tesabbuslarinin reqemsal vergi inzibatciligi ile integrasiyasinin
dayaniqgh igtisadiyyati inkisaf etdira bilecayi kesisma ndqgtasinds dayanir. Fiskal tadbirlarin qarsiligl
asihihgini gabul etmakla, dlka tekce otraf mihits tasirlari azaltmaq tg¢in deyil, ham de inzibati ss-
maraliliyi artirmaq Ugun innovativ vergi strategiyalarindan istifads edae biler. Bu ikili yanagma, iqtisadi
artimi tagviq etmakla yanagi, dayanigl inkisaf magsadlerina uygunlagsma ve cari problemloarls gale-
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cak isteklari hall eden genis bir garcive teqdim edir. Buna gora da, yasil vergi mexanizmleri ve reqem-
sal ¢arcivalarin sintezini arasdirmaq vacibdir, ¢linki bu, Azarbaycanin ekoloji bltovltyl ve texnoloji
iraliloyisa 6nem veran balansli igtisadi inkisaf yoluna yonalmasini temin eda bilar. Belo bir inteqrasiya
mohkam ve dayaniqli fiskal manzarays dogru paradigmanin dayismasini tamsil edir.

Yasil vergitutmanin icmal va onun ahamiyyati

Ekoloji amillerin fiskal siyasatlera inteqrasiyasi davamli igtisadi inkisafin mihim komponenti
kimi getdikca daha ¢ox taninir. Btraf mihite manfi tasir gostaren faaliyyatlerden vergilarin tutulmasi
Ucun nazarde tutulmus yasil vergitutma biznes ve fiziki sexsler arasinda davamli tacrtibaslari tasviq
etmak tg¢lin mihim mexanizm rolunu oynayir. Bu vergitutma formasinin hayata kecirilmasi davam-
liliq istigamatinda global saylerle uygunlasaraq straf mihitin degradasiyasini azaltmaga ve resurs-
lardan semarali istifadeni tagviq etmaya kdmak ede biler. Ragemsal igtisadiyyatin hele yaranma
marhalasinda oldugu Azarbaycan kontekstinda reqgemsal sektorda istehlak ve istehsal arasinda ba-
lansin halli vacibdir. Tedgiqatda geyd edildiyi kimi, regamsal igtisadiyyatin istehlak komponenti igti-
sadi inkigafa shamiyyatli deracada tohfe verir, lakin istehsal komponentinin artirilmasi da eyni dare-
cada vacibdir (Mayis Gulsliyev va digarlari, 2023). Natice etibarile, yasil vergitutma strategiyalari ile
yanasi effektiv regamsal vergi inzibatciligi fiskal siyasatleri uygunlasdira, hem igtisadi artima, ham
de ekoloji dayanigliiga slverigli mihiti giiclendire biler (isayeva Sabine Xetai, 2022).

Miasir iqtisadiyyatlarda reagemsal vergi administrasiyasinin rolu

Muasir igtisadiyyat kontekstinda reqemsal vergi inzibatciliginin integrasiyasi fiskal semaraliliyin
vo uygunlugun artirlilmasi t¢ln transformativ imkan teqdim edir. Qabaqcil texnologiyalardan istifada
etmakla hokumeatler vergilarin yigiimasi proseslorini sadslasgdire ve belslikla, ham vergi orqanlarinin,
ham da biznes qurumlarinin tGzarina disen inzibati yuklari minimuma endira bilar. Bu modernlosdir-
ma nainki vaxtinda galir alde etmayi asanlasdirir, ham de hékumatin amaliyyatlarina ictimai etimadi
gorumagq Ug¢in ¢ox vacib olan saffafligi tesviq edir. Bundan slave, reqgamsal vergi sistemlari real vaxt
rejiminde melumat analitikasini tamin eda biler ki, bu da siyasatcilera vergi uygunlugundaki tenden-
siyalari vo anomaliyalari miayyan etmaya imkan verir, vergiden yayinma ve firildaqgiliqg aleyhina
feal tadbirler gérmays serait yaradir. Olkslsr, o ciimledan Azasrbaycan maliyys siyasatlerini ekoloji
maqgsadlarle uygunlasdirmaga calisdiqca, regamsal vergi administrasiyasi ham biznes, ham de
fordler arasinda davamli tacribaleri stimullasdiran magsadyonli yasil vergi tesebblislerini temin
etmakda mihim rol oynaya biler (OECD, 2021-09-15). Nehayat, reqgeamsal vergi sistemlarinin strateji
totbigi daha adaletli ve dayaniqli iqtisadi ¢gerciveye shamiyyatli deraceds tdhfe vers biler.

Il. Yasil Vergi Konsepsiyasi

Yasil vergitutma, xtisusile Azarbaycanin inkisaf edan maliyys muhiti kontekstinda, igtisadi artimi
ekoloji dayaniglliq ile uzlasdirmaq tg¢ln mihidm bir mexanizm kimi ortaya ¢ixir. Ekoloji ziyanl faaliy-
yetlara, masalan, ¢irklonma va resurslarin tikenmasi, vergi totbiq etmakle, yasil vergiler bizneslor
ve fardler GUglin daha dayaniqli tacriibalari gabul etmaya ydnaldan birbasa iqtisadi stimullar yaradir.
Bu yanasma yalniz resurs semaraliliyini tagviq etmir, eyni zamanda daha yasil texnologiyalara va
infrastruktur layihalerine yeniden saermaya qoyulmasi Ggln galir yaradir, bu da hékumatin yasil igti-
sadiyyata kecid magsadlarine uygun galir. Bels tadbirlerin ugurlu hayata kecirilmasi, global igtisadi
geyri-muayyenlikler arasinda hékumatlarden koordinasiyali faaliyyatlarin zaruriliyini vurgulayir; bu,
davamli inkisaf va ekoloji muhafizeys fokuslanan AR hékumatinin yasil tagabbdislerinin tahlilinds de
geyd olunmusdur (OECD, 2021-05-20). COVID-19 pandemiyasinin yaratdidi igtisadi cagiriglara ca-
vab olarag maliyys strategiyalarinin tadqgigindan slds edilan fikirlor daha gox yasil tegebbusleri das-
teklamak tcln maliyyslesdirma sartlerinin uygunlasdiriimasinin vacibliyini vurgulayir ve Azarbayca-
na davamlilig (OECD) Uzre 6hdaliklerini artirmaq tg¢tn hokumat borclarindan semarali istifads etma-
ya imkan verir (OECD, 2021-05-20). Bundan alave, reqemsal vergi inzibatgiliginin inteqrasiyasi, uy-
gunlugu temin edarak va vergiden yayinma hallarini minimuma endirmakla, Azarbaycanin daha da-
yaniqli iqtisadi ¢argivasini giclendira biler (H. Richard Winn, 2022-01-21). Bundan slava, reqemsal
vergi inzibatgihginin integrasiyasi uygunlugu tamin etmakle ve yayinma hallarini minimuma endir-
makla, naticeds Azarbaycanda daha dayaniqh igtisadi ¢ercivani inkisaf etdirmakle yasil vergitutma-
nin effektivliyini artira biler (H. Richard Winn, 2022-01-21). Bundan alave, son dovrlerds muxtelif sa-
halardaki iralilayislarde vurgulandigi kimi, yeni texnologiyalarin ve innovativ praktikalarin tetbiqi bu
yasil vergi tagabbuslarini shamiyyatli deraceada gliclendira biler, uygunlagsma va nazarat mexanizm-
lerinin guclu ve effektiv galmasini tamin ede biler. Bu, neyrocarrahiyye kimi sahalarde goren iralile-
yislarla oxsardir ki, burada daqiglik ve texnoloji integrasiya kritik rol oynayir (H. Richard Winn, 2022-
01-21).
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ll. Azerbaycanda Reqemsal Vergi idaraciliyi

Azarbaycanda ragamsal vergi idaraciliyinin tatbiqi 6lkanin maliyya carcivasini muasirlasdirmak,
global tendensiyalara uygunlasdirmaq va yerli ¢atinliklori hall etmak istigamatinde muhim bir doni-
sumdur. Ugurlu ragamsal transformasiya, azad edilmis arazilardeki iqtisadi resurs potensialinin
derindan anlasiimasini telab edir. Bu, tetbiqg olunan tadqigatlarda vurgulandidi kimi, uygunlug ve
semaraliliyin artmasi iloe hokumat galirlerini shamiyystli deraceds artirmag mimkin edir (isayeva
Sabina Xatai, 2022). Vergi idaraciliyinde qabaqcil texnologiyalarin inteqrasiyasi, real vaxtda malu-
matlarin toplanmasi va tahlilini asanlasdiraraq, ham vergi 6dayicilari, heam da idarsetma organlari
Ucun proseslari sadelasdirir. Son tadgiqgatlar, innovasiyalarin istifadesinin sahibkarligin qarsisindaki
maneslori azaltmagla, milli igtisadi dayanigliga daha da téhfs vera bilocayini vurgulayir (isayeva
Sabina Xatai, 2022). Hamginin, COVID-19 pandemiyasi kimi béhranlar zamani kriptovalyutalarin
ortaya cixmasi, uygunlasa bilan maliyya siyasatlerinin zaruriliyini gostermisdir. Regamsal vergi
corcivalerini yasil vergitutma tesabbuslari ile uygunlasdirmaqgla Azarbaycan davamli igtisadi artima
yol aca biler, fiskal masuliyystin straf mihits nazarstle uygunlugunu temin eds bilar.

Azarbaycanda Ragamsal Vergi Sistemlarinin Cari Vaziyyati

Azarbaycanin ragemsal vergi sistemlarinin takamuli davamli igtisadi inkisafin daha genis mag-
sadlari va yasll vergi siyasatlarinin integrasiyasi ile mahiyyat etibarile bagldir. Son irslilayisler vergi
uygunlugunu va galirlerin yigilmasini artirmaq tg¢un texnologiyaya artan etibari numayis etdirir. Vergi
hesabatlari tclin ragemsal platformalarin yaradilmasi birokratik proseslari sadslesdirmak ve bu-
nunla da daha seffaf fiskal muhiti tasviq etmak maqgsadi dasiyir. Bununla bela, semaerasiz hayata
kecirilmasinin garsisini almagq Ugtin effektiv sakilda hall edilmali olan idareetma va tanzimlayici ¢argi-
volarla bagli problemlar de daxil olmagla bir sira masalaler hale de qalmaqgdadir. (2022).

Ragamsal Vergitutmanin Tatbiginda Catinliklar ve imkanlar

Ragamsal vergilarin manzerasi, bir terafdan bir sira ¢atinliklari ortaya ¢ixararkan, diger tarafdan
ahamiyyatli imkanlari da nimayis etdirir. Millatlerin siratle inkisaf eden regamsal igtisadiyyatla mu-
barize apardidi bir dévrds, vergi ¢arcivalerindaki uygunsuzluglar, regamsal vergi siyasatlorinin effek-
tiv tetbigi Gg¢ln shamiyyastli manealar yaradir. Masalen, malumat suverenliyinde, uygunlug mexa-
nizmlarinds va vergiya calb olunan subyektlerin miiayyan olunmasinda fargliliklar beynslxalq amak-
dasliq ve icra tadbirlarini ¢atinlesdirir.

Lakin, bu gagirislar heamginin standartlasdirilmis beynalxalq vergi ¢argivalerinin yaradilmasi va
yurisdiksiyalar arasinda daha glicli malumat mibadile protokollarinin tatbigi kimi innovativ hallarin
zaruriliyini da gostarir. Texnologiyadan istifads etmakloe, vergi idaralari saffafligi artirib, vergi toplama
proseslarini sadslasdire bilar, bu da potensial olaraq vergi galirlarini artirir ve raegemsal miassisalar
arasinda uygunlugu tasviq edir.

Belalikla, regemsal vergilerin tatbiqi yalniz sistemin zaif tareflerini iza ¢ixarmir, eyni zamanda
maliyya siyasatlarinin muasirlesmasini suratlandirir, Azerbaycanda va daha genis miqyasda adalatli
va davamli igtisadi muhitin tagvigine kdmak edir (OECD, 2017).

IV. Yasil Vergi va Ragamsal Vergi Administrasiyasinin Uygunlasdiriimasi

Yasil vergi prinsiplarinin reqemsal vergi inzibatgiligi ile uygunlasdiriimasi Azarbaycanin fiskal
landsaftinda transformativ dayisikliyi stratlendira, davamli tacriibaler t¢iln alverigli muhiti gliclandire
biler. Blokceyn va siini intellekts asaslanan platformalar kimi regamsal vergi idaraciliyi texnologiya-
lari yasil vergilerin toplanmasi ve monitoringini sadelasdire, daha yaxsi uygunlugu temin eds ve sis-
tem daxilinds seffafligi artira biler. Regamsal alatlardan istifads etmakle hokumat ekoloji cehatdan
zorarli tacriibelari effektiv sokilds izlaya ve real vaxt rejiminde muvafiq vergi deracslerini tetbiq eds-
rok, bizneslari daha yasil alternativleri gabul etmaye havaslendirar. Bundan alave, reqemsal infra-
strukturun yasil vergi siyasatlori ila inteqrasiyasi inzibati xarclari minimuma endirmak va galir top-
lanmasini maksimuma ¢atdirmaq potensialina malikdir, bu da ddvlstin davamlilija olan 6hdaliyini
guclandirir. Azaerbaycan bu harmonizasiya prosesinda irsliladikca, vergi 6dayicileri ve inzibatgilar
arasinda ragemsal savadliliga investisiya qoymali, bu innovativ vergi tadbirlerinin daha asan
gabulunu va tetbiqini tamin etmalidir ki, naticede daha davamli ve dayaniqgli bir igtisadiyyatin tagviqi
mumkin olsun (OECD, 2021-09-15).

Yasil Vergi Siyasatlerinin Ragemsal Sistemlerla inteqrasiyasi Strategiyalari

Yaslil vergi siyasatini raqemsal sistemlorlo effektiv sokilda inteqrasiya etmak Ugln texnoloji
infrastruktura, tanzimlayici gargivalare va ictimaiyyatin calb edilmasine yonalmis goxsaxali strategiya
gabul edilmalidir. Regamsal platformalar seffafligi gliclendirmakle ve hesabat verma proseslarini sa-
dalesdirmakle yasil vergilorin idare edilmasini vo uygunlugunu artira bilar ve bununla vergi 6dayi-
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cilerinin uygunlugunu tagviq eda bilar. Blokgeyn va stini intellekt kimi innovativ reqamsal texnologiya-
larin birlasdirilmasi vergilerin yigiimasini va paylanmasini sadslesdira, inzibati yuklari minimuma
endira ve uygunlug xarclarini azalda biler. Regional ekoloji tagabblislar kontekstinde geyd olundugu
kimi, “[t]batdn élkslar tcglin an aktual siyasst problemi giymat sabitliyini barpa etmakls yasayis xarc-
leri béhranini hall etmakdir’ ((2022)). Belslikle, yasil vergi tesabblslerinin reqemsal idareetms ilo
uygunlasdirilmasi tekce ekoloji davamhligi tesvig etmir, ham da dayisan maliyye sertleri fonunda
igtisadi dayanighgi dastaklayir. Nahayast, bu siyasstlerin uygunlasdiriimasinin uguru ragamsal sis-
temlarin Azerbaycanda yasil vergitutma magsadlerini effektiv sakilde asanlagdirmasini tamin etmak-
le, maraql terafler arasinda birge sayden asilidir.

Uygunlasmanin Potensial igtisadi ve dtraf Miihite Faydalari

Yasil va ragamsal vergi siyasetlarinin ugurlu uygunlasdiriimasi Azarbaycanin fiskal ¢argivasini
ahamiyysatli deracada guiclendira bilan bilen bir cox iqgtisadi va atraf mihit Ustlnliklari taqdim edir.
Bu siyasatleri uygunlasdirmaqgla hdkumat davamli biznes tacriibalarini tagviq edan ve eyni zamanda
muassiselar Ucln uygunlug proseslarini sadalesdiran vahid sistem yarada biler. Bu inteqrasiya
olunmus yanagsma yalniz yasil texnologiyalarda innovasiyalari tesviq etmir, hem da inkigaf etmakda
olan sektorlarda is yerlarinin yaradilmasini siratloendirir va naticads iqtisadi dayanigliga tohfe verir.
Bundan slave, uygunlasdirma davamli taecriibaler U¢in aydin stimullar taqdim etmakls atraf mihitin
muhafizesi saylarini artirir va belslikle de senayelar arasinda ekoloji masalaleri azalda biler. Miies-
siselar bu uygunlasdiriimis fiskal strategiyalara musbat reaksiya verdikca, uzunmuddstli dayanigh
artimi tesviq edan va xarici investisiyalari calb eden méhkam vergitutma ¢arcivesi yaranir. Natice
etibarila, bu ctr uygunlasdirma ikili fayda gatirir: igtisadi rifahi stretlandirmak va eyni zamanda Azar-
baycana ve daha genis regiona tesir edon aktual ekoloji problemlari hall etmek (OECD, 2021-09-
15).

V.Natica

Yasil vergitutma ve reqemsal vergi inzibatgihdinin inteqrasiyasi Azerbaycanda dayanigl iqti-
sadiyyatin dastekloenmasi U¢iin mihim shamiyyat kesb edir. Qeyd edildiyi kimi, maliyys siyasatlori
yerli igtisadi kontekstleri nazars alaraq qlobal ekoloji standartlara uygunlasdiriimalidir. ESG kon-
sepsiyas! (Environmental, Social, and Governance, sirkatlerin va investisiyalarin ekoloji, sosial va
idareetma sahalarinde gostardikleri performansi giymatlandiren bir ¢argivadir) ¢ercivesinds toklif
olunan strateji telimatlar ekoloji cahatden davaml tacriubalerle masgul olan bizneslare yonaldilmig
vergi guzestlarinin zeruriliyini vurdulayir ve belslikle, yasil texnologiyalara yerli investisiyalari tagviq
edir (Oleq V. Laqodiyenko va digerlari, 2024). Bundan slava, Ukraynanin vergi sisteminin tahlilinde
muzakire edildiyi kimi, fiskal uzaggoranliyin tatbiqi gdsterir ki, uzunmiddatli sosial-igtisadi tenden-
siyalarin taninmasi vergi galirlarinin sabitliyini ve dayisen demografik ve igtisadi tezyiglaere uygunlas-
ma qabiliyyatini artiracaq (V. Chekina, 2021). Buna goére da, bu fiskal aletlerin effektiv uygunlas-
dirilmasi tekca davamli inkisafi tesviq etmak Ugin deyil, ham da vergi sisteminin faaliyyatinin sa-
marali, adalatli va mlasir gagiriglari aks etdiran sakilda galmasini temin etmak ticiin mdhkam ¢argiva
temin eda bilar. Bu sintez son naticeds Azarbaycanda davamli iqtisadi geleceya nail olmag Ugun
vacib olan harmonik yanagsmanin tarafdaridir.

9sas naticalarin xilasasi

Tahlil yagil vergi siyasatlori ilo regemsal vergi inzibat¢ihgi arasinda calbedici kasismoni ortaya
goyur ve bu, Azarbaycanin fiskal ¢arcivesini gliclandire bilecak sinergetik yanasma teklif edir. Osas
tapintilar gosterir ki, yasil vergilarin tetbigi tekca global davamliliq magsadlarine uygun galmir, ham
da ekoloji cehatdan temiz tesabblslar U¢lin hayati shamiyyat kasb eda bilacak galir axinlarini artirir.
Eyni zamanda, regemsal vergi inzibatcihiginin effektivliyi hem yayinma hallarinin azaldilmasi, hem
do yasil vergi tadbirlerinin effektivliyinin artiriimasi tg¢ln vacib olan uydunluq vae seffafigin temin
edilmasinds asas mexanizm kimi vurgulanir. Stbutlar gosterir ki, gabaqcil reqemsal platformalarin
inteqrasiyasi vergi yigimi proseslerini sadelesdira ve vergi 6dayicilerinin calbini yaxsilagdira, nati-
cada uygunlug madeniyyatini inkisaf etdira biler. Bu tapintilarin sintezi uygunlasdiriimis fiskal siya-
setlerin Azerbaycanda dayaniql igtisadiyyati nece idare eda bilecayina dair nuansli anlayisi vurgu-
layir, belslikla, ham ekoloji magsadlari, ham da texnolgji iralilayisleri ehate edan siyasat uygunlas-
malarini talab edir (OECD, 2021-09-15).

Azarbaycanda regemsal vergilerle yasil vergilerin uygunlasdiriimasi va inkisafi tglin

tovsiyalar

Davamli igtisadi artima ehtiyac fonunda Azarbaycanda siyasatciler yasil vergitutmanin mévcud
fiskal ¢orcivalora integrasiyasina Ustunlik vermalidirler. Birincisi, mixtslif senaye sahalarinin atraf
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muhite tesirini giymatlandiren, daha davamli tacrubaleri gebul edanler ticiin magsadydnli vergi gu-
zostlerine imkan veren hertorafli giymetlandirma metodologiyasinin yaradilmasi zaruridir. Eyni
zamanda, ragamsal vergi inzibat¢iligi infrastrukturunun giclendirilmasi daha ¢cox semaraliliyi ve uy-
gunlugu asanlasdiracaq, biznesin inzibati yikunU azaldacaq, eyni zamanda galirlerin yigilmasini
artiracaq. Bundan alave, ddvlet-0zal terafdasliglarin tagvigi barpa olunan eneriji layihalarinin inki-
safini suratlandira ve bununla da igtisadiyyati neftden asililigdan uzaglasdira biler. Blave olaraq,
ekoloji problemlar va yasil vergitutmanin faydalari hagqinda malumathhgin artirimasina yénalmis
tohsil tagebblislari bu siyasatlari destaklayan daha malumatl vetendas yetisdiracakdir. Natice etibari
ile, bu tévsiyaler Azaerbaycani daha yasil iqtisadi galaceys dogru istiqgamatloendirarak, fiskal strate-
giyalari davamlilig magsadlarina uygunlasdiran méhkam siyasat mihiti yaratmaq maqsadi dasiyir.
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Xilasa

Bu maqals, Azarbaycanin Kigik ve Orta Sahibkarliq Muassisalarinin (KOS) yasil igtisadiyyat ¢arcivasinda investisiya
portfelinin diversifikasiyasi ve risk idareetma strategiyalarinin shamiyyatini tehlil edir. Yasil igtisadiyyat, davamli inkisafi
temin etmak Ugln igtisadi faaliyyatlerin atraf mihite uygunlasdiriimasini nazards tutur. KOS-lar bu prosesds geyri-neft
sektorunda iqtisadi diversifikasiyani destekleyarek masgulluq yaratmaq, rifah saviyyasini artirmaq ve tebii resurslarin
gorunmasina tdhfs vermak maqgsadini gudiirler.

Maqalads yasll igtisadiyyatin esas komponentleri olan yasil kand tesarrifati, barpa olunan enerji, tekrar emal, ekoloji
sanaye va yasil texnologiyalar sahslerinde KOS-larin investisiya tendensiyalari arasdirilir. Tedqiqat gosterir ki, KOS-lar
ananavi ticarat va xidmat sahalerina yatirimlari sabit saxlasalar da, yasil sahalars yénalen sermayslarda artim musahida
edilir. Diversifikasiya ile yanasi, ekoloji risklorin idare edilmasi strategiyalarinin shamiyyati de vurgulanir.

Risklerin idare olunmasinda sigorta, hedclema, tekrar emal vae davamli texnologiyalarin tatbiqi xtsusi yer tutur. Straf
muhit risklerini naezare almaq, KOS-larin iqtisadi ve ekoloji dayanighidini artinir. Eyni zamanda, yasil iqtisadiyyat
prinsiplerine uygun fealiyyat gdstaran miessisaler muisteri bazasinda raqabat Ustlinllyl alde edir ve ddviet dastek
mexanizmlarinden yararlanir.

Acar sozlar: yasll igtisadiyyat, investisiya, diversifikasiya, risk, KOS

Girig

Kicik ve Orta Sahibkarliqg Musssisalari (KOS), dinya iqtisadiyyatinda ve sosial hayatinda mu-
hdm rol oynayir. KOS-lar har bir élkenin igtisadi strukturunda asas sutunlardan biri sayilir ve is yer-
lerinin yaradilmasi, innovasiyalarin tatbiqi ve igtisadi inkisafin temin edilmasinde xlsusi shemiyyet
dasiyir. Azaerbaycanda da KOS-lar iqti-sadiyyatin mihim elementlarindan biri olarag gabul edilir ve
onlarin inkisafina xtsusi diggat yetirilir. KOS-larin inkisafl qeyri-neft sektorunda iqtisadi saxalandir-
ma, mas-gullugun artirilmasi ve ahalinin rifah saviyyasinin ylksaldilmasi kimi magsadlera xidmat
edir. Yagll igtisadiyyat kontekstinda ise KOS-larin rolu daha da shemiyyatli hala galir, guinki davamh
ve ekoloji dayanigl igtisadi models kegid Uglin bu mues-sisalarin fealiyysti ve investisiya qararlari
muahdam tasir gosterir.

Azarbaycanda KOS-larin yasil igtisadiyyata inteqgrasiyasi va bu gergivada optimal risk idaraet-
ma strategiyalarinin tatbigi masalelari de getdikce daha ¢ox diqgat merkazina galir. KOS-larin re-
gabat qabiliyystini artirmaqg Ugln investisiya portfellorini diversifikasiya etmaslari vo straf muhit
risklerini nazare alaraq strategiyalar tatbiq et-maleri zeruridir. investisiya diversifikasiyasi, KOS-larin
muxtalif sektor va sahalara yb-nalmasina ve bunun-la da igtisadi sabitliyi temin etmasine kdmak
edir. Masalon, KOS-lar yalniz ananavi ticarat ve xidmaet sektorlarina deyil, ham de yasil texnologi-
yalar, barpa olunan enerji, ekoloji tamiz kand tesarrufati ve tekrar emal sahalarina sermaya qoyaraq,
atraf mihita uydun investisiyalarin ahate dairasini genislondira bilarlar.

Eyni zamanda, yasil igtisadiyyat kontekstinde KOS-lar G¢un optimal risk idareetma strategiyala-
rinin hazirlanmasi vacibdir. iglim dayisikliyi va tebii resurslarin azalmasi ile bagh risklor KOS-larin
foaliyyatine tasir eden asas amillardendir. Buna gora do, KOS-lar risk idareetma proseslerinda eko-
loji riskleri de@ nazera almali ve mivafiq gabaqglayici tedbirlar gérmalidir. Risk idarasetma strategiya-
larinin effektiv olmasi tGglin KOS-lar sigorta, hedclema va tekrar emal texnologiyalarina searmaya
goyaraq potensial itkilerin qarsisini almaga ¢alismalidirlar. Bu yanasma, KOS-larin yasil igtisadiy-
yat ¢arcivasinde daha dayaniqli bir maliyys ve ekoloji performans géstarmasina imkan verir.

Bu maegqalanin asas maqgsadi, Azarbaycan KOS-lar t¢ln yasil igtisadiyyat ¢argivesinde inves-
tisiya portfelinin diversifikasiyasi vo risk idareetma strategiyalarinin shamiyyatini analiz etmakdir.
Maqalada KOS-larin ekoloji cahatdan masuliyyatli sahslera yonalmasi, davamliliq baximindan ssas
sektorlar Gzra investisiya qararlari va ekoloji risklerin idara olunmasi yollari atrafli sakilds tahlil edile-
cakdir. Bu tehlil, KOS-larin ugdurlu yasil investisiya strategiyalari gabul etmasina ve galocakds yasil
igtisadiyyat ¢argivesinde davamli inkisafi temin etmasina yardimg¢i olacaq.

Yasil investisiya portfeli va diversifikasiya anlayisi

Yasll iqtisadiyyat ¢arcivesinde investisiya portfelinin diversifikasiyasi, KOS-la-rin fealiyyatinda
atraf muhite manfi tasirleri minimuma endirmak va iqtisadi dayanigligi tamin etmak Ggln shamiyyatli
bir addimdir. Yasil investisiya portfeli, tabiatin gorunmasi ve ekoloji tarazhgin temin olunmasina yo-
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nalen investisiyalardan ibarst olmalidir. Bu yanagsma, KOS-larin yalniz maliyye baximindan sabit
galmasina deyil, ham da yasil iqtisadiyyata téhfa vermasina imkan yaradir. Bu portfel diversifyka-
siyasinda asas maqsad, riskin paylanmasi ile yanasi, atraf mihitin gorunmasina ve tebii resurslarin
soemarali istifadasina yonalmis sahalara yatirimlar etmakdir.

KOS-larin yasil igtisadiyyata téhfa vermak lgln digqat yetirdiyi asas sektorlar kend tesarrifati,
barpa olunan eneriji, tekrar emal, ekoloji sanaye ve yasil texnologiyalardir. Kend tesarrifati sektoru
Azarbaycanda KOS-larin an ¢ox sarmays goydugu sahalardan biridir. Ekoloji kand tasarrifati, tebii
Usullarla mahsul yetisdiriimasi va kimyavi maddalerin istifadasinin mahdudlasdiriimasi ils atraf ma-
hite daha az tesir gdsteran bir yanasmadir. KOS-lar bu sektora sarmaya qoyaraq ham yerli istehsali
dasteklayir, ham da kand yerlerinde ekoloji tarazligin gorunmasina téhfe verir. Bu yanasma, Azer-
baycanda kand taserrifatinin enanavi metodlardan ekoloji temiz metodlara kecidini stratlendirir va
KOS-larin uzunmuddatli galirliliyini temin edir.

Barpa olunan eneriji sektoru da KOS-larin yasil investisiya portfelinde mihim yer tutur. Bu sek-
tor, enerji istehsalinda fosil yanacaqglara alternativ olaraq kilek, glinas vae bioenerji kimi manbalardan
istifadeni shats edir. Azarbaycanda KOS-lar, xususile kend yerlerinde glnas enerjisi va kilak
enerijisi layihalerina sarmaye qoyaraq, enerji semaraliliyini artirir va karbon emissiyalarini azaltmaga
tohfe verir. Barpa olunan enerji manbalarina sermaya qoymagq, eyni zamanda, miassisalar U¢ln
enerji xarclorini azaldir ve galirliliyi artirir. Bu cur yatirimlar KOS-larin ekoloji masuliyyatini artirir ve
yasll igtisadiyyata uygun olaraq fealiyyatlarini genislondirmasina imkan yaradir.

KOS-larin yasil igtisadiyyat ¢ergivesinda diggat yetirdiyi diger miihiim saha tekrar emal sanaye-
sidir. Tekrar emal, istehsal prosesinda istifade olunan materiallarin yenidan istifadeye verilmasi vo
tullantilarin azalmasi magsadini gidir. KOS-lar, tul-lanti materiallarinin takrar istifadesi ve ekoloiji
mahsullarin istehsali ile atraf muhite olan tesiri azaltmaga calisir. Bu yanasma, heam xammalin se-
marali istifadasini tamin edir, ham de tullantilarin idare olunmasi xarclarini azaldir. Eyni zamanda,
tekrar emal senayesi KOS-lara yeni biznes imkanlari yaradir va muxtelif mahsul ¢esidleri toklif et-
maya imkan verir. Bu da bazarda ragabat UstlnlUyu tamin edir va eyni zamanda yasil igtisadiyyata
tohfe verir.

Yasil texnologiyalar da KOS-larin investisiya portfelinin vacib hissasidir. Bu sa-hays investisiya
goymagla KOS-lar emaliyyat xerclarini azaltmaga ve reqamsallasmaya yonealan addimlarla ekoloji
tasirlori minimuma endirmaya caligir. Raqam-sal texnologiyalar KOS-larin idaraetma proseslerinda
vo istehsalatda daha az resurs sarf et-masina, eyni zamanda xarclari azaltmasina kdmak edir. Yasil
texnologiyalarin tatbiqi ile tachizat zenciri optimallagdirila bilar, mahsul istehsalinda israf azaldilar
vo daha ekoloji cehatden tamiz mahsullar taqdim ediler. Masalan, tachizat zancirinde reqem-sal
hallar tatbig etmoakle xammal istifadasi azaldila biler ki, bu da atraf muhita olan te-siri minimuma
endirir ve eyni zamanda istehsalat samaraliliyini artirir.

Azarbaycanda KOS-lar iizre Yasil investisiya Portfelinin Diversifikasiyasi (%-la)

| Ticarat Xidmat Kand Tasarriifati Ekoloji sanaye Tikinti Barpa olunan enerji
(Yasil) (Davamli)
2019 30 20 20 10 10 10
2020 28 21 22 11 9 9
2021 29 19 22 12 9 9
2022 31 18 20 12 10 9
2023 30 17 20 13 10 10

Cadval 1. 2019-2023-cu illar arzinde KOS-larin ticarat, xidmat, yasil kand teserrifati, ekoloji sanaye, davaml tikinti vo
barpa olunan enerji sahalarina ydnaltdiyi investisi-yalarin faizlarle paylanmasini gésterir. Tahlil bu investisiya
tendensiyalarini ve yasil iqtisadiyyata kegid prosesinde musahida edilon dayisiklikleri daha yaxsi basa diigme-
yo kémak edir.

Caodvals asasan, ticarat sektoru her il KOS-larin investisiya portfelinde an bo-yuk paya sahibdir,
lakin iller arzinde bu pay nisbaten sabit galmig ve clzi dalgalanma-lar gostarmisdir. 2019-cu ilde
30% olan ticarat sektoruna investisiya, 2023-cu ilde yeniden 30%-a yaxin bir paya malikdir. Bu, tica-
rat sektorunun KOS-lar Uglin ananavi va stabil bir sektor olaraq galdigini gésterir. Lakin Umumilikda
ticarat sektoruna investisiyalarin pay! azalaraq yasil ve ekoloji sahalare yoénalib ki, bu da yasll
igtisadiyyata kecidin tezahlraddar.

Xidmat sektoru 2019-cu ilde 20% ile baslayaraq, 2023-ct ilde 17%-a gadar enis gostermisdir.
Bu, xidmat sektoruna yatirilan investisiyalarin KOS-lar terafindan nisbatan azaldildigini géstaerir. Bu
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azalma, KOS-larin yasll igtisadiyyat va ekoloji davamliliga yonaldiyi Gglin xidmat sektoruna daha az
diqget yetirdiyini ifada edir. Bu sektordan azalan yatirimlar daha ¢ox kand tasarrifati, ekoloji senaye
vo barpa olunan eneriji kimi yasil sahalera yonalib.

Kand taserrifatina yatirimlar ekoloji prinsipler asasinda artmisdir. 2019-cu ilde KOS-larin yasil
kand teserrufatina yatirimlari 20% iken, bu reqem 2020 va 2021-ci illerds 22%-o qader artmis ve
sonraki illerds ise yeniden 20%-da sabit qalmisdir. Bu dayisiklik, KOS-larin ekoloji tesirlari mini-
muma endirmak U¢ln kand taserrifatinda yasil tecriibelare Ustinlik verdiyini gostarir. Yasil kand
tesarrifati, ham igtisadi semaraliliyi artirir, heam da tabistin qorunmasina xidmet edir.

Ekoloji senaye sahasi Uzra yatirimlar 2019-cu ilde 10% teskil etmis ve sonraki illerds ardicil
artaraq 2023-cu ilde 13%-a ¢atmisdir. Bu artim, KOS-larin ekoloji senaye sahasine maraginin art-
masini gosterir. Ekoloji senaye sahasi atraf muhite minimal tasir gosteran istehsal proseslarina
fokuslanir ve tebii ehtiyatlarin davamli istifadasina téhfa verir. Bu, KOS-larin yasil texnologiyalara
vo ekoloji semarali istehsal metodlarina kecidi destakladiyini goéstarir. Davamli tikinti sektoru 2019-
cu ilde 10% paya malik olmusdur. Bu sektorun payi bazi illerde azalsa da, 2023-cU ilde yenidan
10%-o ylksalmisdir. Bu artim, KOS-larin davamli tikinti ve enerji ssmaraliliyine fokuslandigini gés-
torir. Davamli tikinti, straf mihite minimal tesir gosteran va enerji somaraliliyi temin edan infrastruktur
layihalerini ahate edir. Barpa olunan enerji sahasina sarmays goyulusu KOS-larin yasll igtisadiyyata
kecidinde miuhim bir géstaricidir. 2019-cu ilde 10% olan bu sektorun payi bazi illerds azalaraq 2023-
cu ilde yeniden 10%-a gatmisdir. Bu, KOS-larin barpa olunan enerji manbalarina (masalan, gunas
vo kilek enerijisi) mara-ginin davamli oldugunu gosterir. Barpa olunan enerji manbalerine sermayso,
ham enerji xerclarinin azalmasina, ham da karbon izlerinin azaldilmasina kémak edir.

Umumilikde, cadvel KOS-larin yasil igtisadiyyat cargivesinde investisiya diversifikasiyasi istiqa-
matinda dayisiklik etdiyini géstarir. KOS-larin ananavi ticarat ve xidmat sahalarina yatirimlari nisbe-
ten sabit gqalsa da, yasil kand taserrifati, ekoloji senaye ve barpa olunan enerji sahalarina yénalan
sarmayalarda artim musgahide olunur. Bu, KOS-larin ekoloji masuliyystlerini artirmaq ve tabii ehti-
yatlari gorumaq magsadile yasil igtisadiyyata uygunlasdigini gosterir. Diversifikasiya edilmis yasil
investisiya portfeli, KOS-larin bazardaki dayisikliklerae daha dayaniqgli olmasina vae iqtisadi stabillikle
yanasl, ekoloji davamliligi da tamin etmasina kémak edir.

Risk idaraetma trategiyalari va yasil igtisadiyyat

Yaslil iqtisadiyyat ¢ergivasinde KOS-larin risk idareetma strategiyalari, ekoloji risklarin ve tabii
resurs mahdudiyyatlarinin nazera alindigi yanasmalara uydunlasdiriimalidir. ©Snanavi risk idaraet-
ma yanasmalarinda asasan maliyya, bazar ve amaliyyat risklari nazare alinirdi. Lakin yagil igtisadiy-
yata kegcidle slagadar olaraq, ekoloji risklar de miihiim shamiyyast kesb edir. iglim dayisikliyi, tebii
resurslarin tikanmasi va atraf muhitin ¢irklonmasi kimi problemlar KOS-larin fealiyyatine tasir eden
yeni risk amillerina ¢evrilmisdir. Buna gbra da, KOS-larin yagil igtisadiyyat taelablarine uygun risk ida-
roetma strategiyalari hazirlamasi, yalniz igtisadi dayaniqliq tgin deyil, heam da atraf muhitle uygun-
lasma baximindan vacibdir.

KOS-lar {iclin ekoloji risklerin idare olunmasi prosesi bir nege asas addimdan ibaratdir. ilk ola-
raq, bu muassisalar atraf muhits potensial tasirlori giymatlondirmali ve bu risklari minimallagdirmagq
ucun muxtslif strategiyalar hazirlamalidir. Masalan, tebii falakatler ve iglim dayisikliyi naticesinda
kend tasarrifatinda bas vera bilacak mahsuldarliq azalmasi, istehsalat xarclarinin artmasi ve xam-
mal taminatinda gatinliklor KOS-larin galirlerina birbasa tasir edir. Bu kimi hallarda, KOS-lar risklarin
garsisini almaq ugun kand teserrufati sahalarinda ekoloji cahatden davamli Usullar tetbiq etmalidir.
Bu Usullar, tebii resurslardan semarali istifads ve iglim dayisikliyine uygunlagma vasitasile mahsul-
darhg artirmaga ve igtisadi dayanighgi tamin etmaya kémak edir.

Risklarin idars olunmasinda sigorta ve hedclems strategiyalari KOS-lar Ggun vacib maliyys
alatleridir. Sigorta vasitasile KOS-lar straf muhit risklarindan, masalan, tebii falakatlerden ve texno-
loji nasazliglardan gorunurlar. KOS-lar istehsalat avadanlhqglarini, emlaklarini va mahsullarini sigor-
talayaraq mumkun itkilerin gargisini ala bi-larler. Eyni zamanda, hedclema strategiyalari valyuta
dayisiklikleri va enerji giymatlarindaki dalgalanmalar kimi bazar risklerine qargi effektiv vasita kimi
istifade edilir. Masalon, enerji sektoruna bagli olan KOS-lar, enerji giymatlorindaki dayisikliklera qarsi
hedclama ederak xarcleri optimallasdirir ve galirlilik seviyyasini sabit saxlamaga caligir.

KOS-larin ekoloji risklari idare etmak tgln tetbiq etdiyi strategiyalarin ugurlu olmasi Ggln, bu
yanasmalarin yasll iqtisadiyyat prinsipleri ile uygunlasdiriimasi vacibdir. ©traf muhit riskleri va tabii
felaketlar KOS-larin faaliyyatini manfi tesir eda biler. Bu sababdan, KOS-lar risk idaraetma prosesin-
ds yasll igtisadiyyata uygun texnologiyalar ve metodlar tatbiq etmalidirlar. Masalan, tabii felakatlar-
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dan gorunmagq ugln infrastrukturda takrar emal materiallari istifade etmak, istehsalatda tullantilarin
azaldilmasi va suyun yenidan istifadasi kimi yasil igtisadiyyat tadbirleri KOS-larin ekoloji dayanigli-
gini artirir ve eyni zamanda sosial masuliyyatini gdsterir.

Batun bu strategiyalar gosterir ki, yasil igtisadiyyat ¢ergivasinde KOS-larin risk idaraetma pro-
seslori tokca igtisadi deyil, ham da ekoloji magsadlera yonalmalidir. Ekoloji risklerin garsisini almaq
ve davamli inkisafi tamin etmak Ugln yasil texnologiyalarin tetbiqi, tekrar emal ve barpa olunan
enerji manbalerindan istifade KOS-larin igtisadi dayanighigini artirir. Yagil igtisadiyyata uygun risk
idareetma yanagmalari, KOS-larin galacakda straf muhit dayisikliklarine daha dayanigli ve uygun-
lasmis bir veziyyatds faaliyyet gdstarmesina sarait yaradir.

Diversifikasiya ilo risk idareaetmasinin uygunlagmasi

KOS-lar Ggun yasil iqtisadiyyat ¢arcivesinda diversifikasiya va risk idaraetmasi bir-birini tamam-
layan iki asas strategiyadir. Diversifikasiya, investisiya risklerini balanslasdirmaq ve uzunmuddatli
igtisadi dayanigligi temin etmak tgln muxtslif sektor ve aktivlera sarmaya qoyma prosesidir. Yasil
igtisadiyyat kontekstinda diversifikasiya, yalniz igtisadi galir ve risklarin paylanmasi magsadini da-
simir, ham da atraf mihitin gorunmasina ve davamliliga téhfe vermayi hadsflayir. KOS-lar, portfel-
lerinde ekoloji tasirlori nazare alaraq muxtalif sahslere sarmaya qoymagla, eyni zamanda ekoloji
dayanighdi da temin etmis olurlar. Risk idaraetmasi isa potensial igtisadi ve ekoloji risklarin prognoz-
lasdiriimasi va bu risklerin minimuma endirilmasi prosesidir.

Yasll iqtisadiyyat ¢arcivesinde diversifikasiya strategiyalari ilo risk idarsetmo strategiyalarinin
uygunlasdiriimasi KOS-larin ham igtisadi, ham da ekoloji dayanighdini artirir. Masslan, KOS-lar yal-
niz ananavi sektorlarla mahdudlasmayaraq kend tesarrifati, barpa olunan eneriji, ekoloji texnologi-
yalar ve toekrar emal senayesi kimi sahalera da investisiya qoymagla riskleri balanslasdirir ve ekoloji
dayanighgi temin edirler. Bu yanasma, bazar doyisikliklarina ve tabii folakatlore garsi KOS-larin da-
yanighigini artirir, eyni zamanda yagll igtisadiyyat prinsiplerine uygun fealiyyat gostermasina imkan
yaradir.

KOS-lar tgun diversifikasiya ve risk idareaetma strategiyalarinin uydunlas-diriimasinda barpa
olunan enerji sektoruna investisiyalarin artirlmasi muhim shamiyyat kesb edir. Barpa olunan ener;ji
manbalarina, masalan, glinas va kilak enerjisine sermays goymagla KOS-lar enerji xarclerini azalt-
maq ve karbon izlarini minimuma endirmak maqsadini hayata kegirir. Bu yanasma, eyni zamanda
enerji bazarinda giymat dayisikliklarine qargi KOS-larin dayanighgdini temin edir. Enerji sektoruna
investisiya etmakle KOS-lar ham xarcleri azaltmaga, ham da davamli enerji manbalarinden istifada
etmaya kdmak edir. Bu da KOS-larin galirliliyini vo davamliigini artirir, glnki barpa olunan ener;ji
ham iqtisadi cehatdan daha serfalidir, hem da atraf muhite minimal tesir gosterir.

KOS-larin yasil iqtisadiyyat ¢ergivesinda diversifikasiya ve risk idaraetma strategiyalarini uy-
gunlasdirarkan likvidlik ve ¢eviklik de nazara alinmalidir. Yiksak likvidlik, miassiselare gbzlaniimaz
bazar ve ya ekoloji dayisikliklor zamani surstli reaksiya verma imkani yaradir. KOS-lar, likvidliyi
yuksok olan aktivlera sarmaya qoyaraq tacili ehtiyac yarananda aktivleri asanligla nagdlasdiraraq
amaliyyatlarini davam etdira bilirler. Masalen, qisa muddatda galir gatiran ve yuksak likvidliya malik
olan yasil texnologiya yatirimlari, hem KOS-larin nagd axinini tamin edir, ham da ekoloji cehatdan
uygun faaliyyat gdstarmasina imkan yaradir. Bu yanagsma, KOS-larin bazar dayisikliklarina ve goz-
loanilmaz iqtisadi seraite daha asan uygunlagsmasina kémak edir.

Risk idaraetma va diversifikasiyanin yasil igtisadiyyat prinsiplari ile uygunlasdiriimasi, ham de
KOS-larin davamliliq strategiyalarini guclandirir. Ekoloji cehatdan hassas sahalera sermaya qoy-
magqgla KOS-lar sosial masuliyyatlarini artirir ve yasil iqtisadiyyatla uygunlasan bir imic formalasdirir.
Bu cr investisiyalar KOS-larin misteri ve terafdaglari arasinda daha etibarli ve musbat bir re-
putasiya qazanmasina serait yaradir. Slava olaraq, yasil igtisadiyyat ¢argivasindas faaliyyat gostaren
KOS-lar dévlst ve beynalxalq taskilatlar tarafindan dasteklanen muxtalif tagviglaerden ve glizastlor-
dan faydalana biler, bu da KOS-larin maliyye yukinU azaldir va inkisaf potensialini artirir.

KOS-lar ug¢lin praktik tatbig niimunalari

KOS-larin yasll igtisadiyyat ¢argivasinda diversifikasiya ve risk idareetma stra-tegiyalarini nece
hayata kegirdiklarini anlamaq ugun praktik nimunaler vacibdir. Bu nimunaler, KOS-larin yasil iqti-
sadiyyatin talaeblaerine uygun faaliyyat gdstararok muxtalif sektor ve sahalerds riskleri nece idars
etdiklorini, hamginin ekoloji dayanigliga nail olmaq Ugin hansi addimlar atdiglarini gdstarir. Azer-
baycanda KOS-larin yasil igtisadiyyata uygun fealiyyat géstarmaesi, hem igtisadi baximdan samarali-
liyi artirir, ham da etraf mihite misbat tasir gosterir.

1. Kend Tesarriifatinda Ekoloji Tacriibaler ve Davamli istifade
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Kand tesarrufat sektoru, KOS-larin ekoloji dayaniqgliq tGglin xtisusi olaraq diqgat yetirdiyi saha-
lerdan biridir. Azerbaycanda bir gox KOS, kend tesarrifatinda tabii Gsullardan istifade edarek mah-
sul yetisdirmayi prioritet olarag secir. Masalon, bazi fermerlar, kimyavi glbraler ve pestisidlerdan
minimum istifade etmakla Uzvi kend tesarrufatina Ustunluk verirlar. Bu yanagsma, torpaq keyfiyyatinin
gorunmasina va yeralti su manbalarinin girklenmasinin garsisinin alinmasina kdmak edir. Ekoloji
temiz kand tasarrifati mahsullari ham yerli bazarda yiksak talebat gorir, ham ds ixrac potensialina
malikdir, bu da KOS-larin galirlerini artirir.

2. Barpa Olunan Enerji Sahasinda KOS-larin Yatirimlari

Barpa olunan enerji sahasina investisiyalar, KOS-larin yaslil igtisadiyyata uygunlasmasinda
muhdm addimlardan biridir. Azerbaycanda bazi KOS-lar, kigik miqyasl giinas ve kulek enerijisi layi-
halarine sarmaye qoyaraq enerji xarclarini azaldir ve karbon emissiyalarini minimuma endirir. Masa-
lon, kand yerlarinde faaliyyst gdsteran bazi miassisaler, istehsalat proseslarinda elektrik enerjisini
temin etmak Uglin glinas panellari qurasdirmisdir. Bu, eneriji istehsalinin davamhiligini temin edir va
atraf muhita zarar vermadan enerji ehtiyacini 6dayir. Kilek enerjisina sermaya qoyan bazi KOS-lar,
xususila daniz sahillerine yaxin erazilerds kllak turbini qurasdiraraqg enerji temin edirlar. Kilak ener-
jisinden istifadanin genislondiriimasi, enerji tachizatinda sabitliyi artirir vo uzunmuiddatli perspektiv-
da enerji xarclarini azaldir. Berpa olunan enerji layihalarina sarmays qoymagq, KOS-larin yasil iqti-
sadiyyata integrasiya prosesini suratlendirir va karbon izlarini shamiyyatli deracedea azaltmaga ko-
mak edir.

3. Tekrar Emal ve Resurslarin idars Olunmasi

Takrar emal, KOS-larin straf mihite tasirini azaltmaq ve xammal teminatinda daha dayaniqli
olmagq ugln istifada etdiyi asas strategiyalardan biridir. Azerbaycanda bazi istehsal KOS-lari, tekrar
emal edilmis materiallardan mahsul istehsal ederak ham xammal xarclerini azaldir, ham da tullan-
tilarin migdarini minimuma endirir. Masalen, plastik ve metal tullantilarinin tekrar emali naticasinda
yeni mahsullar istehsal olunur ki, bu da xammal ehtiyacini azaldir ve eyni zamanda ekoloji masuliy-
yotin yerina yetiriimasina téhfo verir. Bozi KOS-lar, istehsal proseslerinds istifade olunan suyun
yenidan emal edilmasi ve tokrar istifadasi ila de straf mihits olan tasiri azaltmaga calisir. Su resurs-
larinin tekrar istifadasi, xtsusile suyun az oldugu erazilarde suyun semarali idars olunmasina imkan
verir va su xarclerini shamiyyatli deraecada azaldir.

4. Ragemsal Texnologiyalarin Tatbigi ve ©maliyyatlarin Optimizasiyasi

Ragemsal texnologiyalar ve malumat analitikasi, KOS-larin yasil igtisadiyyat ¢ergivasinds faa-
liyyatlarini optimallasdirmasina va atraf muhite tesirlari minimuma en-dirmasina kémak edir. Masa-
lon, kand tesarriifati sahasinde calisan bazi KOS-lar, hava malumatlarina esasen mahsul yetisdir-
ma prosesini planlayir ve suvarma sistemloarini avtomatlasdirir. Bu texnologiyalar, su ve enerji eh-
tiyatlarinin samarali istifadesini temin edir va KOS-larin amaliyyat xarclarini azaldir. Logistika sekto-
runda faaliyyat gosteran KOS-lar ise regemsal techizat zenciri idareetma sistemlerindan istifade
edarak yanacaq sarfiyyatini azaldir ve nagliyyatin optimallasdiriimasini temin edir. Bu yanasma,
naqliyyat xarclerini minimuma endirmakle yanasi, karbon izini de shamiyyatli deracede azaltmaga
kémak edir.

5. Ekoloji Sertifikatlagsdirma ve Musteri Bazasi Yaratma

KOS-larin yasil igtisadiyyata uygun faaliyyst gdstarmasi, onlarin misteri bazasini geniglandir-
mak va bazarda daha ragabatli olmaq Ugln yeni imkanlar yaradir. Ekoloji sertifikatlasdirma, KOS-
larin mahsullarinin ve istehsal proseslarinin yasil iqtisadiyyat prinsiplerine uygun oldugunu gosterir.
Bu clr sertifikatlara sahib olan KOS-lar, ham yerli, ham de xarici bazarda daha ¢ox mustari calb eda
bilir, clinki istehlakgilar arasinda ekoloji masuliyyate diqqat yetiren sirkatlara olan talebat artir. Mase-
lan, Azarbaycanda bazi KOS-lar, ekoloji sertifikatlara sahib mahsullar istehsal edarak, daxili ve xarici
bazarda 6z imicini méhkamlandirir ve yasil iqtisadiyyat prinsiplerine uydun faaliyyat gdstardiyini
ndmayis etdirir.

Natico va tovsiyalar

Yasll igtisadiyyat garcivasinde KOS-larin investisiya portfelinin diversifikasiyasi va risk idaraet-
ma strategiyalarinin uygunlasdiriimasi ham igtisadi dayanighigin, ham da ekoloji davamlihgin temin
olunmasi baximindan mihim shamiyyata malikdir. KOS-lar, yasil igtisadiyyata kegid prosesinde
ticarat, xidmat, kand tesarrifati, barpa olunan enerji vae tekrar emal kimi sahalare sermays qoyaraq
0z investisiya portfellarini diversifikasiya etmakla riskleri minimuma endira bilirlar. Bu strategiyalar
KOS-larin bazar dayisikliklerina, tebii felakatlera va ekoloji tezyiqlare daha ¢evik reaksiya verme-
sina serait yaradir. Eyni zamanda, yasil igtisadiyyata uygunlasan KOS-lar ekoloji masuliyyatlerini
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yerina yetirmakle ham musteri bazasinda, hem da yerli vo beynalxalq bazarda ragabat Gstlnliyl
alde eda bilarlar.

Yasll igtisadiyyat ¢argivesinde KOS-lar Ug¢lin asas tdvsiyslaerden biri, muxtalif yasil sektor va
mahsullara sarmaya qoyaraq diversifikasiyanin shats dairasini geniglandirmakdir. Musssisaler yal-
niz bir sektora ydénalmak avazina, barpa olunan enerji, ekoloji tamiz kand tesarrifati, takrar emal va
yaslil texnologiyalar kimi sahalere investi-siya edarak galirlilik ve ekoloji masuliyyst arasinda tarazliq
yarada bilerler. Bu yanas-ma, KOS-larin bazar telabindaki dayisikliklorden daha az tesirlenmasina
va risklarin optimallagdiriimasina kémak edir.

KOS-lar Ggun ikinci vacib tovsiya, yasil igtisadiyyatin teleblarina uygun olaraq risk idaraetma
strategiyalarini takmillesdirmakdir. Ekoloji risklara qarsi hazirligh olmaq ve tabii ehtiyatlardan semae-
roli istifade metodlari tatbiq etmek, KOS-larin uzunmuddatli dayanighgini temin edir. Risklarin idare
olunmasinda sigorta, hedclama va tekrar emal texnologiyalarindan istifade etmak, KOS-larin gézle-
nilmaz veaziyyatlarda maliyyas itkilarini minimuma endirmasina sarait yaradir. Ekoloji riskleri idareet-
mak dg¢ln KOS-larin hava va iglim malumatlarina asasan amaliyyatlarini optimallagdirmasi ve su,
enerji kimi ehtiyatlardan semarali istifade etmasi tovsiys olunur.

KOS-larin yasil igtisadiyyata uygunlasmasini asanlasdirmagq tgln dévlatin ve beynalxalqg tagki-
latlarin dasteyi shamiyyatlidir. Dévlat ve muxtalif maliyye qurumlari, yasil iqtisadiyyata kegidi tesviq
edan guzestlar, subsidiya va kredit programlari vasitesile KOS-larin maliyye yukunu azaltmali ve
onlara resurs tamin etmalidir. Azarbaycan-da KOS-lar tglin ekoloji texnologiyalara va barpa olunan
enerji layihalerine sermaya qoyulusuna yonalik maliyye dastayinin genislendiriimasi, musassisalarin
ekoloji standartlara uygun faaliyyat géstarmesina serait yarada biler. Bundan slave, dévlat prog-
ramlari ve ganunvericilikle yasil igtisadiyyatin prinsipleri ¢carcivesinde KOS-larin faaliyyatini tenzim-
lemak, bu musassisalerin ekoloji teleblara uydun faaliyyst géstarmesini asanlasdiracaqdir.

KOS-larin ekoloji dayanigligi temin etmak G¢ln insan resurslarinin inkisaf etdiriimasi de ahe-
miyyatli bir addimdir. Ekoloji malumatli is¢i qlivvasine malik olmaq, yasil texnologiyalarin tetbiqi ve
ekoloji idareetma proseslarinin tekmillasdirilmasi tG¢ln vacibdir. Bu sebsabden, KOS-lara yasil iqti-
sadiyyatla bagli telim programlari teskil edilmali va iscilarin ekoloji bilikleri artirilmalidir.

Natica olaraq, yasll igtisadiyyat ¢arcivesinde KOS-larin investisiya portfeli diversifikasiyasi ve
risk idareetma strategiyalarinin effektiv tatbigi, bu misssisalarin igtisadi dayanighgini ve ekoloji me-
suliyyatini artirir. Muxtelif sahalare diversifikasiya edilmis investisiya portfellari, KOS-larin bazardaki
dayisikliklera garsi dayanighigini artirir ve eyni zamanda atraf mahite uygun fealiyyet gostermesina
imkan yaradir. Azarbaycanda KOS-larin yasil igtisadiyyat prinsipleri ¢argivesinde daha glcli mévqge
tutmasi Ggln dovlat ve diger maraqli teraflarin destayi vacibdir. Bu yanagsma, Azarbaycanin Umumi
igtisadi inkisafinda yasll igtisadiyyatin payinin artmasina ve 6lkenin ekoloji davamliliq saviyyssinin
yuksalmasina kdmak edacakdir.
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Abstract

The transition to sustainability has brought green jobs to the forefront as essential drivers of environmental
preservation and economic resilience. This paper explores the concept of green jobs—employment opportunities that
prioritize environmental conservation—and highlights their social, economic, and ecological contributions. Focusing on key
sectors such as renewable energy, sustainable agriculture, waste management, and green technology, the study
investigates how these roles are transforming the employment landscape to align with the demands of a sustainable future.

Through a comprehensive analysis, the research outlines the environmental benefits, economic potential, and social
impact of green jobs, providing insights into their global growth, demand, and the competencies required for success.
Challenges such as policy gaps, the need for workforce training, and cross-sector collaboration are addressed, along with
strategies for overcoming them. By showcasing success stories of individuals and organizations leading in sustainability,
the paper demonstrates the tangible impact of green careers and inspires actionable change.

This study calls on stakeholders—including policymakers, businesses, and educational institutions—to embrace the
potential of green jobs as a cornerstone of sustainable development and invites individuals to pursue careers that contribute
to a healthier planet and a more equitable society.

Keywords: Green jobs, Sustainability, Environmental Conservation, Economic resilience, Renewable energy,
Sustainable development, Employment opportunities.

Introduction

In the 21st century, the global push for sustainability has gained unprecedented momentum,
recognizing that economic growth must be harmonized with environmental stewardship to address
the pressing challenges of climate change, resource depletion, and ecological degradation. This
awareness has driven a rising demand for “green jobs”—employment roles focused on reducing
environmental impact, promoting sustainability, and fostering a low-carbon economy. According to
the International Labour Organization (ILO), green jobs contribute to preserving or restoring the
environment across various sectors, from energy and construction to agriculture and waste
management (ILO, 2018). These roles are not only pivotal for environmental protection but are
increasingly viewed as essential for economic and social well-being.

The transition to a green economy requires a workforce skilled in renewable energy, sustainable
agriculture, waste management, and energy efficiency, among other areas. Recent reports by the
United Nations Environment Programme (UNEP) emphasize that the shift towards green sectors
has the potential to generate millions of jobs globally while promoting sustainable development
(UNEP, 2019). As countries adopt sustainable practices, this transition opens a diverse range of job
opportunities, which, in turn, support environmental goals while enhancing economic resilience and
providing high-quality employment.

However, the expansion of green jobs presents several challenges, particularly the need for
skills development, industry-specific training, and policy support to foster growth in these areas.
Collaborative initiatives between governments, businesses, and educational institutions are crucial
in overcoming these obstacles. For example, European Union policies, such as the European Green
Deal, aim to train and equip individuals for green careers, positioning the green economy as central
to both economic and environmental strategy (European Commission, 2020a). Additionally, emerging
training programs and certifications help ensure a skilled workforce, highlighting the growing
recognition of green jobs as an essential component of sustainable development.

The purpose of this research paper is to explore the potential of green jobs to drive positive change
for the environment, economy, and society. By analyzing the types of green jobs, their associated
benefits, growth trends, skill requirements, and obstacles, this paper aims to shed light on the role of
green employment in fostering a sustainable and resilient future. Through real-world success stories
and data-driven insights, the research underscores how green jobs can be harnessed as a powerful
tool for environmental sustainability, economic growth, and social advancement.

Methodology

This research adopts a secondary research approach through a literature review methodology
(Snyder, 2019; & Booth et. al, 2016), aiming to analyze and synthesize existing data on green jobs,
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their role in promoting sustainability, and their broader environmental, economic, and social impacts.
Secondary research, grounded in the collection and analysis of existing data, offers a comprehensive
perspective by drawing on established studies, reports, and frameworks, enabling an in-depth
understanding of trends and patterns without the need for primary data collection (Saunders, et.al.,
2016; & Johnston, 2014).

The Global Shift Towards Sustainability and The Need For Environmentally Friendly
Practices

In recent years, a significant global shift toward sustainability has gained momentum as the
urgency for environmentally friendly practices has become increasingly apparent. Climate science
and environmental reports have highlighted the critical state of our planet, pointing to rising global
temperatures, frequent extreme weather events, and the alarming loss of biodiversity as
unmistakable signals of environmental stress. These findings underscore that human activities—
especially those driven by industrialization and consumption—have pushed our ecosystems to the
brink (UNEP, 2019a; Steffen et al., 2015). The current trajectory is neither sustainable nor beneficial
for the environment or human well-being, with potential impacts reaching far beyond natural
ecosystems to affect economies, communities, and future generations (World Economic Forum,
2020; Rockstrom et al., 2009).

This transition toward sustainability reflects a broader reimagining of human-nature interactions,
highlighting the imperative to harmonize human progress with ecological health. The urgency of this
shift is underscored by global commitments like the Paris Agreement, where nations pledged to
lower carbon emissions and adopt low-carbon strategies for a sustainable future (UNFCCC, 2015).
Achieving such goals requires a conscious evaluation and reformation of practices and mindsets,
which is not only necessary but essential to create an environment that supports economic resilience
and environmental stewardship.

The concept of green jobs has emerged as a practical and powerful approach within this
movement, aligning professional roles with sustainable practices that can foster both economic
growth and environmental preservation. Green jobs are defined as employment opportunities that
directly contribute to preserving or restoring the environment while promoting social and economic
well-being (ILO, 2019). These roles span diverse fields such as renewable energy, sustainable
agriculture, green technology, and waste management, collectively illustrating how economic activity
can serve both immediate needs and long-term sustainability goals (OECD, 2017; Gibbs & O'Neill,
2014).

Ultimately, the rise of green jobs and the global shift toward sustainable development represent
more than a trend; they signal a crucial turning point. By embracing these roles and the principles
behind them, societies have the chance to mitigate environmental risks and enhance community
well-being while driving innovation and economic growth. Green jobs embody a fusion of
responsibility and opportunity, offering pathways that not only fulfill current employment demands
but also secure a sustainable and equitable future for generations to come (Renner, Sweeney, &
Kubit, 2008; Chapple & Hutson, 2014). In essence, this movement is a call to action—reminding us
that the decisions we make today will profoundly shape the world of tomorrow.

Statistics on Demand for Green Sector Professionals

e The Bureau of Labor Statistics (USBLS, 2020a) projects that employment in environmental
sciences and conservation will grow by 8% from 2019 to 2029, a faster-than-average rate
compared to other occupations.

e According to the Global Green Skills Report by LinkedIn (2022), green skills have grown by
38.5% since 2015, with demand for green talent outpacing supply by nearly 20% in several
industries, including engineering and project management.

e The European Commission (2021) estimates that the green economy will create 1.2 million
jobs by 2030 as the EU works toward its Green Deal goals, which include reducing
greenhouse gas emissions by at least 55% by 2030.

These statistics underscore the robust growth in the green sector and the importance of building

a skilled workforce equipped to support sustainable initiatives worldwide. Furthermore, refer to
Figure 1 demonstrates the change in the share of global hiring by Job Type and Figure 2 illustrates
the growth of greening jobs globally.
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Figure 1: Change in the Share of Global Hiring by Job Type
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Conclusion

In conclusion, the research paper underscores the transformative potential of green jobs in
advancing sustainable development. As we navigate the pressing challenges of climate change,
resource depletion, and social inequality, the green job sector emerges not only as a solution but as
a vital catalyst for positive change across various dimensions of society.

The evidence presented illustrates that green jobs can drive economic growth, promote social
equity, and foster environmental stewardship. However, to fully leverage this potential, it is imperative
to address the multifaceted challenges that accompany this transition. A lack of awareness and
education, skills shortages, policy inconsistencies, and financial barriers stand as significant hurdles
that must be overcome.

By prioritizing public education and outreach initiatives, we can elevate awareness about the
opportunities within the green job sector, encouraging individuals to pursue careers that contribute
to sustainability. Additionally, implementing targeted training programs and fostering partnerships
between educational institutions and industries will help bridge the skills gap, ensuring that the
workforce is equipped with the necessary competencies for the emerging green economy.

Furthermore, advocating for supportive policies and regulatory frameworks will create an
enabling environment for green industries to thrive. This, coupled with strategic investments in
infrastructure and technology, will facilitate the growth of sustainable practices and innovations.

Importantly, the successful transition to a green economy requires a collaborative approach that
involves diverse stakeholders, including governments, businesses, and communities. By fostering a
culture of innovation and resilience, we can overcome resistance to change and align interests
toward a common goal of sustainability.

As we reflect on the insights gathered in this paper, it is clear that harnessing green jobs is not
merely an economic opportunity; it is a pathway to achieving a sustainable future for all. The journey
toward sustainability is indeed a collective effort, and with a commitment to action, we can transform
the challenges of today into the successes of tomorrow. By embracing the principles of sustainability
in action, we can ensure that green jobs not only create positive change in our environment but also
enhance the well-being of individuals and communities around the globe.
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Xilasa. Davamli enerji gelacayina kegid ananavi neft ve qaz sektorlarinin yasil enerji maqgsadlari ile uygunlasdiril-
masini zaruri edir. Bu aragdirma neft va gaz amaliyyatlarinin karbondan temizlanmasi, barpa olunan enerji hallarinin
integrasiyasi ve karbon tutma, utilizasiya ve saxlama kimi gabaqcil texnologiyalarin tetbiqgi strategiyalarini tahlil edir.
Bununla yanasi, reqemsallasma, su va tullantilarin idars edilmasi va tachizat zancirinin optimallasdirilmasi kimi yeniliklarin
shamiyysti arasdirilir. Magalade hamginin siyaset ¢ercivalari va igtisadi tesvigler yasil enerjiye kegid prosesinin asas
stimullari kimi taqdim olunur. Neft ve gaz senayesinin mévcud infrastrukturdan istifade etmakla dayanigh ve asagi karbonlu
enerji galacayina tdhfa vera bilacayi vurgulanir.

Acar sozlar: neft ve gaz sektoru, davamli enerji, atraf mihitin dayanighhigi, barpa olunan enerji, regamsal texnologiyalar.

Girig

Davamli enerjiysa va azaldilmis karbon emissiyalarina dogru global kegid bitin enerji sektorla-
rinda transformasiyaya tekan verir. Bununla bels, shamiyyastli karbon emissiyalari ve atraf mihite
tasir manbayi olan neft va gaz senayesi bu kecidda ham ¢atinlik, hem da flrsatlarle tzlagir. Belo ki,
yaslil enerji tagabblislerine ¢ox vaxt manea kimi baxiimasina baxmayaraq, neft ve qaz sanayesi
dayaniqgli enerji galacayina nail olmaq U¢lin asas ola bilacek shamiyyatli resurslara, infrastruktura ve
tocriibeya malikdir. ©nanavi neft ve qaz sektoru yasil enerji maqgsadlerine uygunlasdirmagla innova-
tiv texnologiyalar, amaliyyat semaraliliyi ve davamli tacriibeler vasitasile asagi karbonlu igtisadiyyata
kecidi destaklaye bilar.

Masalanin qoyulusu

Dayaniqli enerjiye dogru global istiqamat neft ve gaz sanayesini ¢atin, lakin transformativ mov-
geye qoyur. Karbon emissiyalarinin ve atraf muhits tesirin esas manbayi kimi bu sektor ener;ji
tochizatini qoruyarken 6z izlerini azaltmagin yollarini tapmalidir. Neft ve qaz sirkatlari yasil enerji
magqgsadlarine uygun galen, barpa olunan enerjini amaliyyatlara inteqrasiya eden, karbon tutma
texnologiyalarini tetbiqg edan ve resurs semaraliliyini artiran tecriibelari getdikce daha ¢ox gabul
edirler.

Neft va gaz amaliyyatlarinda barpa olunan enerjinin istifada edilmasi

Neft va qaz sirkatlerinin yaslil enerji magsadlerine tdhfs vermasinin birbasa yollarindan biri barpa
olunan enerjinin 6z amaliyyatlarina inteqrasiyasidir. Sirkatlar enanavi galiq yanacaqglardan eneriji is-
tehlakini kompensasiya etmak Ucin istehsal misssisalarinda, boru kemarlerinds ve emal zavodla-
rinda gunas, kulak ve digar barpa olunan enerji sistemlarini getdikce daha gox qurasdirirlar.

Neft va gqaz senayesi gunas, kilek ve geotermal enerji kimi barpa olunan enerji manbalarini
amaliyyat infrastrukturuna integrasiya etmakle 6z karbon izini shamiyyatli deracede azalda biler.
Bazi neft sirkatlori hazirda uzaq measafadaki istehsal sahslarini tamamile barpa olunan enerji man-
baleri ile tachiz edirler ki, bu da dizel generatorlarina ehtiyaci aradan qgaldirir ve alagadar emissiyalari
azaldir.

Hasilat sahalerinda glinas panellari vo ya kiilok turbinlarinin qurasdiriimasi Shell ve BP kimi sir-
katlarinin tatbiq etmays bagsladigi Usullardan biridir. Masalan, Shell emissiyalari va galiq yanacaqlar-
dan asilihidi azaltmaq dgun bazi neft emali zavodlarinda gunas panelleri qurasdirmisdir (Shell, 2020).

Bundan bagga, barpa olunan enerjini ananavi enerji manbalari ile birlagdiren hibrid sistemlar,
xususile ardicil barpa olunan enerjinin ¢atin oldugu regionlarda neft va gaz amaliyyatlari Ggin effektiv
hall yolu ola biler. Bu sistemlar sabitlik teklif edir, yanacaq serfiyyatini azaldir va zamanla xarclere
genast edir. Elace da etibarli enerji temin etmakloe yanagi emissiyalari azaldir (BP, 2019).

Neft emali zavodlarinda tatbiq olunan muasir texnologiyalar

Neft emall zavodlari va elektrik istehsal stansiyalari CO, emissiyalarinin shamiyyatli menbale-
ridir. Karbon tutma, istifade ve saxlama (Carbon Capture, Utilisation and Storage - CCUS) neft vo
gaz hasilatinda mihdm bir texnologiya kimi ortaya ¢ixdi. CCUS texnologiyasi senaye proseslarindan
CO, emissiyalarini tutur va ya onlari yeniden teyin edir, ya da atmosfers buraxilmasinin gargisini
alaraq yerin altinda saxlayir. Bu texnologiya neft va gaz senayesi tigtin karbonsizlesdirma magsad-
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larine ¢atmaq Uguin ¢ox vacibdir, ¢unki atraf muhite daha az tesir gostaeran galiq yanacaqglardan
davamli istifadaya imkan verir. ExxonMobil va Chevron neft emali zavodlarinda har il milyonlarla ton
CO, emissiyasinin qgarsisini alan karbon tutma layihaleri islayib hazirlayiblar. Bele layihaler tez-tez
hayata kecirilmasi mumkunliydnd artirmaq Ugln hékumsatin vergi guzastlari ve ya maliyyesi ile
birlagdirilir (ExxonMobil, 2021).

Takmillesdiriimis Neft Barpasinda (Enhanced Oil Recovery - EOR) senaye proseslarindan
alinan CO, slave neft hasil etmak Uglin mévcud neft yataqlarina vurulur. Neft hasilatinin karbon izini
azaltmaga kédmak edan bu texnika ABS ve Kanadada tatbiq edilib. Bu yanasma CCUS-un igtisadi
va ekoloji potensialini nimayis etdirerak, istehsal semaraliliyini artirarkan atmosfer CO,-ni azaldir
(Bui et al., 2018).

Su va tullantilarin idars edilmasi sahasinda iralilayiglor

Su ve tullantilarin idare edilmasi neft ve qaz sektorunda davamli tacribalerin mihiim kompo-
nentleridir. Onlarin semarali idare olunmasi tecribalari neft voa qaz amaliyyatlarinin atraf muhite
tasirini azaltmaq Ug¢ln ¢ox vacib rol oynayir. Suyun takrar emalinin yaxsilagdiriimasi, tullantilarin
amala galmasini minimuma endirmak va sifir tullanti prosesloerini hayata kegirmakle senaye ekoloji
tasirini azalda ve daha temiz atraf muhita téhfe vera bilar.

Neft va gqaz amealiyyatlari, xtsusila hidravlik girilma (fracking) ahamiyyatli su ehtiyatlari taleb
edir. Suyun tekrar emali sistemleri girin suya talabati azalda ve bu proseslerin ekoloji izlerini azalda
biler. Halliburton kimi sirkatler fraking emaliyyatlari tG¢lin suyun tekrar emali texnologiyalari islayib
hazirlamiglar ki, bu da istifade olunan suyun gelacak hasilat seylerinde temizlenmasine veo takrar
istifadesina imkan verir (Halliburton, 2020).

Bundan basqa, tullantidan enerjiya texnologiyalari Gzvi tullantilari istifads edils bilan enerjiys -
bioyanacaqga cevirir, poligonlardaki yiku azaldir ve barpa olunan enerji manbayini temin ederak
tullanti materiallarindan elektrik enerjisi istehsal edir. Bu yanasma neft emali zavodlarinda getdikca
daha cox gabul edilir Tullantilarin tekrar emal ve azaldilmasi sahasinde yenilikler daha davamli
yanasmaya, resurslara ganast etmays voe ekoloji pozulmalari minimuma endirmaya ssabab ola bilar
(IEA, 2021).

Neft va gaz tachizati zancirlarinin karbonsuzlagsdiriimasi

Neft vo gqaz sektoru tadariik zencirini karbonsuzlasdirmagla Gmumi karbon izini azalda bilar.
Buraya gazma va hasilatdan tutmus emal va naqle gadar har sey daxildir.

Neft va gaz proseslarinin, o ciimladan gazma ve boru kemari naglinin barpa olunan manbalerle
elektriklagdiriimasi emissiyalari shamiyyatli deracads azalda biler. Deniz kilek stansiyalari, mase-
lan, danizdaki neft platformalarini enerji ile temin eda bilar. Simal danizinda gérinduyu kimi, yaxin-
ligdaki kllsk stansiyalari ile islayan deniz qazma qurgulari bu yanagsmaya nimunadir (Equinor, 2020).

Bununla yanasi, barpa olunan elektrik enerjisi (yasil hidrogen) ils istehsal olunan hidrogen sena-
ye daxilinda naqgliyyat t¢tin tamiz yanacaq kimi xidmat eds bilar. Sahads eneriji ehtiyaclari ve ya nag-
liyyat yanacagi Ugun yasil hidrogen gabul etmakla sektor logistika ile bagli emissiyalari shamiyyatli
deroacede azalda biler. Shell-in Avropadaki yasil hidrogen layihalerindaki emekdashgi bu dayisikliye
nimuna gatirmak olar (Shell, 2021).

Ragamsallagma va enerji effektivliyi innovasiyalari

Ragamsallasma neft va gazda enerji samaraliliyinin vo amaliyyat dayanighginin artirlmasinda
mihiim rol oynayir. Stini intellekt (Al), Sgyalarin interneti (IoT) ve prognozlasdirici analitika kimi
roegemsal alatler neft ve qaz amaliyyatlarinin enerji semaraliliyini artirmaq tgtn bdéyuk potensiala
malikdir. Regamsallagma enerji istehlakinin real vaxt rejiminde monitoringine, prognozlasdirilan
texniki xidmata ve emissiyalari azalda bilen optimallasdiriimis istehsal proseslarina imkan verir. Stni
intellekte asaslanan aletlorden istifade etmakle sirkatlor avadanhgin texniki xidmat ehtiyaclarini
taxmin edas, nasazliglar ve fasilelerle bagli enerji ssmarasizliyindan kenarlaga bilarlar. Schlumberger
kimi sirkatlar gazma ameliyyatlarinda prognozlagdirici texniki xidmatin hayata keciriimasinda 6n
siralardadirlar (Schlumberger, 2021).

loT asaslh Enerji idareetma Sistemlari (EMS) enerji istehlakini izlsyir va optimallasdirir, Chevron
kimi sirkatlare enerji istifadasini effektiv gokilds idare etmaya va tullantilar azaltmagda komak edir
(Chevron, 2020).

Davaml transformasiya lg¢iin siyasat va igtisadi stimullar

Dovlat siyasaeti va iqgtisadi stimullar neft va gaz senayesinds davamli tacribalari destaklomakda
muhum rol oynayir. Hokumatler ve tanzimlayici organlar emissiyalarin azaldiimasini, barpa olunan
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enerjidan istifadeni ve davamli tullantilarin idare edilmasi tacribalarini mikafatlandiran siyasatlori
hayata kecirmakla senayeni yasil enerji hadaflari ilo uygunlasdirmaga kémak eda bilar.

Karbon giymatlerinin tatbiqi ve ciddi emissiya standartlarinin miayyan edilmasi sirkatlari daha
temiz texnologiyalara sermaye qoymaga tesvig edir. Masalan, karbon kreditlari girkatlora emissiya-
lar1 azaltmagq tUc¢iun maliyya stimulu yaradir, yasil layihalari maliyyalesdirmakle emissiyalari kompen-
sasiya etmaya imkan verir.

Yasil texnologiyalar Ggln vergi tagvigleri ve subsidiyalarin tatbigi barade onu geyd etmak olar
ki, CCUS, barpa olunan enerji sistemlari, yasil hidrogen istehsali kimi texnologiyalarda maliyys
stimullari neft va qaz sirkatleri iclin xerc maneasini azalda ve onlari daha temiz prosesloera kecmaya
tosviq eda bilar. Misal Giciin ABS CCUS texnologiyalarini tatbiqg eden sirketlare emissiyalari azaltmaq
tcin maliyya manealsrini aradan galdirmaqgda faydali ola bilacek vergi kreditlari taklif edir (U.S.
Department of Energy, 2020).

Enerji kecidinda amakdasliq

Neft ve qaz sirketlari, barpa olunan enerji firmalari, hékumatlar va atraf muhit teskilatlari arasin-
da terafdasliq ve amakdasliq yasil enerjiys effektiv kecid tGc¢ln ¢ox vacibdir. Bu amakdasliq sayleri
bilik mubadilesini, resurslarin birlosdiriimasini ve texnoloji inkisafi artirir.

Dovlstler va 0zal sirkatler arasinda terefdasliq murakkab davamlilig problemlsrini hall etmak
ucun resurslari va bilikleri birlegdira biler. Norvegin Equinor ile denizds kulekls islayan neft burugla-
rinda emakdasligi kimi Simal danizi regionunun karbon-neytral tesabblisleri davamhligin inkisafinda
dovlet-6zal terafdasligin deyarini nimayis etdirir (Equinor, 2020).

Avtomobil ve istehsal kimi neft va gqazdan kenar sektorlarla emakdasliq da yasil enerji hadaflarini
dasteklayan yeniliklor vera biloer. Masalen, avtomobil sanayesinin elektrik nagliyyat vasitalerine
kecmasi akkumulyator texnologiyalarina ve yasil hidrogena talebat yaradir, sektorlararasi
amakdasliq tg¢ln yollar agir.

Natica

Ononavi neft vo qaz sektorunun yaslil enerji magsadlari ilo uygunlasdiriimasi davaml etraf
muhite nail olmag tcln vacibdir. Barpa olunan enerji integrasiyasi, CCUS texnologiyasi, takmilles-
dirilmis su va tullantilarin idars edilmasi, karbonsuzlasdiriimis tachizat zencirleri va ragamsal
innovasiyalar vasitasile sektor global enerji kegidinda konstruktiv rol oynaya biler. Siyasat dastayi,
igtisadi tagvigler vo amakdasliq tesabbiisleri daha da neft vo qaz sirketlerine davamh tecrubalori
manimsamayae va atraf mihite tesirlarini azaltmaga imkan verir. ©maliyyatlarini dayisdirerak va yasil
enerji magsadlerini manimsamakle, neft vo gaz sektoru davamli galacays glcli tdhfs verana
cevrilmak potensialina malikdir.
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Abstract

One of the regions of our republic with rich natural landscape complexes and unique biogeocenoses is the Greater
Caucasus natural-geographic region. The complex relief, climate, vegetation, soil, and the natural forest, alpine and
subalpine alpine and alpine-forest biogeocenoses created by these natural components depending on the altitude of the
area are from time to time exposed to the influence of human agricultural activities. and its natural-historical structure has
changed and is subject to transformation it's left. This process went more intensively on the southern slope of the Greater
Caucasus.

The southern slope of the Greater Caucasus, which naturally consists of forest land in partially high, medium and low
mountainous zones, has been exposed to sudden changes in the last 100 years. Researches show that the reduction of
forest cover occurred in both the lower part of the forest belt, on the border with the dense and dry steppes, and in the
upper part of the belt, on the border with the alpine and subalpine zone. As a result, the area of the Southern slope of the
Greater Caucasus has been deprived of forest cover and has been affected by soil erosion, floods and landslides, which
are considered serious environmental problems.

Keywords: Greater Caucasus; biogas; mini water mill; solar and wind energy.

Introduction

The fact that the southern slopes of the Greater Caucasus are partially and in some places
completely deprived of forest cover has made the issues of their protection, restoration of natural-
historical areas and structures urgent. In this regard, the ecological assessment of forested soils and
the restoration of forest biogeocenoses based on new approaches gain both theoretical and practical
importance.

The purpose and objectives of the research. Researches were conducted in the area of forestry in
the mountainous and foothill zones of the Southern slope landscape complexes of the Greater Caucasus
during the years 2021-2025. In the course of the research, the data of more hectares were also used.

The southern slope of the Greater Caucasus includes the administrative regions of Shaki, Oguz
and Gabala. The southern slope of the Greater Caucasus is bordered by the Republic of Dagestan
from the north, Gakh district from the west, Ismailli district from the east, Eyuchay and Adash from
the southeast.

Thus, in the wide catchment area of the southern slope of the Greater Caucasus, the harmony of
the structure and the relief is completely broken in the current direction. The steepness of the southern
slope can be explained by the disintegration of the crown part of the Gurush anticlinorium with very deep
erosion gullies, and on the other hand, the igneous igneous rock falls to the south side. The terrain
conditions of the slopes of this area are fragmented, as well as the slope factor in some places of the
area, the large volume of surface currents have pushed the acceleration of soil erosion and floods.

Starting from the 4th century, the tectonic rocks forming the base of the Greater Caucasus
Mountains were subjected to constant uplift and underwent sudden changes as a result of the
geological activity of exogenous factors. These changes are clearly visible in the appearance of the
tectonic rocks on the southern slope of the Greater Caucasus. The sharp disintegration of the
southern slope of the Great Caucasus mountain range and the carpaz distribution caused the
formation of deep ravines in this area. Here, the diversity of the lithological composition of the rocks
in relation to the macrostructural relief played a vital role in the formation of the relief, especially the
meso- and microrelief in the plains and plains.

The research divides the Southern slope of the Greater Caucasus into four geomorphological
terrains: mountain, foothills, and mountainous. Among these injuries, it is possible to distinguish the
following morphological areas of the relief:

1) plain and plain area - 300-500 m above sea level;

2) low-lying area - 500-600 m above sea level;

3) fragmented medium mountain area - 500-1500 m above sea level;

4) fragmented high plateau area - 1500-2000m above sea level.
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The central and eastern part of the Kanykh-Yayrichay valley forms the southern border of the
area we studied. This valley consists of large-grained river beds of the Quaternary and Pliocene.
Here, the cones are more widely distributed. Their surface is raised and slightly cut. The
accumulation process is very intensive. Therefore, the beds of the rivers can't cut more than 5-7 m

Figure 1. Relief Map of the Area

above the surface of the cones and deepen up to 10 m only in their beds. Eco tourism, natural

resources, cultural heritage, rural lifestyle and an integrated tourism is a type of local economic
activities. Therefore, ecotourism in naturel and cultural areas was carried out with a number of

elements in their natural landscape and cultural landscape (water, vista, topography, vegetation,

clean air), as well as in the variety of recreational activities suitable for all kinds of environments.

Therefore, ecotourism and its natural assets and raw materials to create, as well as directing people
to travel is an attractive force. (Tipper T.,2013). As a result of human agricultural activity, various
historical types of forest biogeocenoses have remained in the fragmented medium, partly low hilly,
fragmented high hilly terrains on the southern slope of the Greater Caucasus. Forests on the Dzyan
and Dayatya shores are spread in the form of thickets and dry arid forests in the form of local spots
along the river beds. As a result of all this, it becomes clear that 2 main factors play a role in the
relief of the southern slope of the Greater Caucasus: the slope and the slope. Depending on these
relief factors, soil thickness, microclimate parameters, composition, thickness of forest biocenoses,
etc. changes indicators. The relief distribution in the forests consists of the presence of different
thicknesses, the angles and inclinations of the slopes, the composition of the wood and its density.
This integration is driven by the need for sustainable energy solutions and the challenges posed by

traditional energy sources. (Workshop on Renewable Energy Market Development Status and
Prospects, April-May 2004.)
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As mentioned, here the soil depends on the influence of natural factors of the country and
reflects the law of zoning. The natural conditions of this area and other signs show that the process
of soil formation in these areas takes place in very complex conditions. Rapid change of the relief,
corresponding to it, climate and vegetation zonation, mother rock and water network affecting the
process of soil formation caused the complexity of the soils that developed here.

In the inclined parts of the terrain, there are good soils, and in the places with less inclination,
well-developed soils are spread. The variety of alluvial sediments in Djianlik part, the different
influence of climate and vegetation create a complex complex in the formation of soils. These
complexes are still relevant today. Therefore, in the process of land reclamation of the territory, soil-
forming shurs participate in the formation of soil as a very important factor.

Forest vegetation is closely related to the soil on which it grows throughout its life. The root
system of trees and shrubs growing in the forest affects the water regime of the soil. Soil cover
creates mutual ecological conditions in forestry with the influence of biochemical processes of tree
species. The role of vegetation in the process of soil cultivation is quite large. The role of vegetation
in the small biological cycle of matter and energy, in providing the top layer of the soil with organic
substances, and in enriching the soil with nutrients is irreplaceable.

Within the region, the amount of sunshine varies between 2,200 and 2,500 hours during the
year, which can be considered a typical indicator for that region. Climatic conditions are of great
importance in the process of soil cultivation.

Amount of precipitation Of The Southern Slope Of The Greater Caucasus.
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Figure 2. Amount of precipitation Of The Southern Slope Of The Greater Caucasus

As can be seen from the researches of V.R. Volobuyev, E.M. Salayev , G. Sh. Mammadov and
other researchers, the diversity of climate and its sensors (temperature, humidity, evaporation, etc.)
is the diversity of the soil. Lyca is one of the factors.

Because the relief of the southern slope of the Great Caucasus Mountains is different, different
climate types are found in the area.

The average annual temperature of Shihavan varies between 11.10 C -13.20 C (table 1.1). The
average monthly temperature of January is -3°C, and the average monthly temperature of June is
between 19.0 °C, 23.0 °C (Oguz), 20.5°C (Shaki). In the warmest months of the year, the maximum
temperature of the air rises to +200 °C - 350 °C. The minimum temperature (record indicator) of
Chavan in the coldest months of the year falls from -220 °C to -300 °C. The average annual
temperature from the soil surface varies between 130°F in the surrounding areas and between 20°F
and 280°F during the year. The average annual temperature in the mountainous part of these areas
is 11.90 °C, and in the plains and valleys it is 13.50 °C. The hottest months are between 23.2-26.70
°C in July-August, and the coldest months are January-February, 0.0-2.0 °C. It varies between 70°C.
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THE AVERAGE TEMPERATURE OF THE WATER SOUTHERN SLOPE OF THE
GREATER CAUCASUS.
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Figure 3. the average temperature of the water southern slope of the greater caucasus.

The southern slope of the Greater Caucasus is considered to be sufficiently supplied with preci-
pitation. Depending on the severity of the climate, the amount of average annual precipitation will
increase. Two maxima (May-June and September) and two minima (July-August, January) are
observed in the annual distribution of precipitation. During the maximum period, precipitation often
falls in the form of showers. The annual amount of precipitation is 600-1400 mm. It is clear from the
table that the largest amount of rain falls mainly at the end of autumn and the beginning of summer.
Heavy rainfall during these months creates favorable conditions for the good development of
cultivated and wild plants.

Hydrography

Shinchai, Kishchai, Yairichai, Vyan-damchai, Tcryanchai, Eyu-chai, Kor-chai, Dastamaz-chai
rivers flowing from the southern slope of the Greater Caucasus have created a certain river network
in this area. The hydrological network of the valley was formed during a long geological period, and
during this period, these rivers played an important role in the formation of hydrographic conditions.

In this zone, the density of the tea grid is quite different. It varies depending on the relief or the
factors that directly affect the surface of the basin, climate, soil, vegetation, geological structure and
their mutual influence. According to S. Sh. Rustimov's research, the density of the river bed depends
on the thickness of the area as follows. >2500 m -0.30 -0.50 km/kml, 2500- 1000m -1.00 -1.50 km/kml,
1000 -500 m -0.50 -0.75 km/kml, <500m -0.20 -0.40 km/kml. Azerbaijan that is situated in the east of
the Caucasian region of the Alpine folding belt is rich in not only oil, gas, and mineral reserves, but in
unique mineral water deposits as well. There is over 1000 mineral and thermal water deposits in
Azerbaijan. The majority of these deposits have not been exploited yet. These waters can be used for
therapeutic purposes as well as an alternative source of renewable energy. (Baku; 1962; Ne2; pp. 13-22.)

When the rivers come out of the mountains, they run through the rough and soft alluvial-prolzvial
sediments and create a very strong underground water flow in the inclined direction. Some of the
rivers have formed small bends and swamps in the lower parts of the terrain along the coast.

Some geochemical and hydrogeological regularities of formation and distribution of mineral
waters of Azerbaijan (Intern.J. Euroasia. 2017; pp. 206-209).

In some areas, strong currents come out in the form of springs in the shallow areas between the
cones. The Yalichan river crosses the area from north to south in the Djianlik plateau. Water from this
river is used for irrigation. In the middle part of the Djian Plateau, the saline Azhynoshtur Eulz was
formed as a result of the activity of temporary rivers. This level varies throughout the year. Thus, the
water level rises in the spring and summer months of September, and in the summer this level falls.

Despite the presence of water flow in the rivers throughout the year, it is selected for its height
and mineralization in certain seasons of the year. Average siltation of rivers varies between 500-
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1000 g/m3 and 4000 g/m3. The maximum siltation belongs to Kishchay and Shinchaya, the average
amount of which is more than 4000 g/m3. This is related to the rain falling in the form of torrential
rains on the southern slope of the Greater Caucasus, the abundance of surface currents, and the
destruction of forests on the right and left banks of the rivers.

Developing programs in the government and non-government sectors to eliminate energy
scarcity in the areas, to use alternative energy sources, to create biogas, mini-water mills, solar and
solar local green energy sources in mountain villages.

The application of alternative energy sources in the mountain villages of the southern slope of
the Greater Caucasus is of great importance both from an ecological and socio-economic point of
view. The complexity of the relief and the availability of natural resources in these regions make it
possible to develop various types of alternative energy sources. Thus, the number of sunny days in
the area of the Southern slope of the Greater Caucasus is high. Therefore, the efficiency of installing
solar panels is relevant. The main requirement of the day is to install solar energy systems for both
households and public facilities. Green energy can be obtained by producing electricity with small-
scale solar power plants.

The advantages of wind energy in the area are that the mountainous terrain of this area
increases the intensity of wind flows, which helps to increase the productivity of wind turbines. By
installing small-scale wind turbines near mountain villages, it is possible to meet the energy needs
of the local population.

The advantages of Biomass Energy Production in mountain villages located on the southern
slope of the Greater Caucasus are that agricultural waste, livestock manure, and forest materials
can be widely used in the area. By creating biogas plants, heat and electricity can be obtained from
food waste and manure.
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Xilaso

Yaslil iqtisadiyyat, ekoloji, sosial ve iqtisadi aspektlori birlasdirerak davamli inkisafi temin edan bir modeldir. Bu
yanasma, tebii ehtiyatlarin gorunmasi, karbon emissiyalarinin azaldilmasi ve sosial barabarliyin artirilmasi maqgsadini
gudur. Yasll igtisadiyyatin asas prinsipleri arasinda davamli inkisaf, sosial adalst ve semaralilik yer alir.

Bir cox olke, mesalen, Islandiya, Finlandiya, isve¢ ve Cenubi Koreya, yasil igtisadiyyata kegid lgiin miixtalif
strategiyalar tatbig etmis ve musbat naticalar alde etmisdir. Magalada beynalxalq tecriibalar haqgqinda bshs olunur.

Acar sozlar : yasil igtisadiyyat,beynalxalq emakdasliq,ekoloji risklar,prinsipler

Abstract

Many countries, such as Iceland, Finland, Sweden, and South Korea, have implemented various strategies for tran-
sitionning to a green economy and have achieved positive outcomes. The article discusses international experiences in
this regard.

Keywords: green economy, international cooperation, ecological risks, principles
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“Yasll igtisadiyyat” konsepsiyasi, ekoloji, sosial va iqtisadi aspektleri birlagsdirarak davamli inki-
safl hadeflayan bir yanasmadir. Bu igtisadi model, tabii ehtiyatlarin gorunmasini, ekosistem xidmat-
larinin barpasini, ve emissiyalarin azaldilmasini nazerda tutur. Yasil igtisadiyyatin maqgsadi rifahin
artinlmasi, berabarsizliklerin azaldilmasi ve ekoloji risklarin minimuma endiriimasidir. Bu kecid,
hamcinin ekosistemlarin barpasini dastaklayir ve asagi karbonlu hayat terzini tagviq edir. 2008-ci ilin
maliyya béhrani sonrasi, yasll iqtisadiyyat, sosial ve ekoloji problemlearin halli ticin maasir bir vasite
olaraq 6n plana ¢ixmisdir.

Yasil iqtisadiyyatin ®sas Prinsiplari

Yasll igtisadiyyatin inkisafl, asagidaki doqquz esas prinsipa dayanir:

1 Davamli inkisaf

prinsipi

2 Berabarlik ve adalst
prinsipi

3 Fardin layaqgati
prinsipi

4 | Qanast prinsipi

5  lstirak Prinsipi

6 | Idareetma prinsipi

7  Davamliliq prinsipi

8 | Semaralilik prinsipi

9 Nasillerarasi
inteqrasiya prinsipi

Ekoloji, sosial va igtisadi komponentlarin vehdatinds birlagir.

Olksler arasinda fergleri azaldarag, milli serhadler daxilinds sosial fergleri aradan galdir-
magq, insan hiquglarini ve gender barabarliyine hérmatle yanagsmaq maqsadini giduir.

Fardin layagatine hérmat yoxsullugun azaldilmasi ile 6zUnu gdsterir; "ananavi" iglerin
transformasiyasi ve yeni ("yasil") islerin aktiv yaradilmasi, insan potensialinin inkisafi,
sosial xidmatlara daha yaxsi ¢ixis va inkisaf hliququnun tasvigini shats edir.

Otraf muhita tasiri minimuma endirmakls, ekoloji sarhadleri nazars alaraq iqtisadi
faaliyyatin hamin sarhadler daxilinds hayata kegcirilmasi, yeni texnologiyalarin straf mihite
potensial tasirinin ilkin giymatlandirilmasi va tebii resurslarin optimal ve rasional istifadasini
temin etmakle hayata kegirilir.

Butin maragl tersflerin (vetandaslarin, muassisalerin, dovlet qurumlarinin) faaliyyatinin
soffafligl ve agighdinin birlegsmasina asaslanir, vetandaslarin biitlin sahalards idareetma
gerarlarinin gabul edilmasi prosesinda semarali istirakina imkan yaradir.

Butin maragh tereflerle  maslehatlesmalars, taraqginin giymatlendiriimasi  c¢ln
standartlarin hazirlanmasina, beynalxalg amakdasligin inkisafina ve beynalxalq zarer
masuliyyatine asaslanan tanzimlema yolu ile hayata kegirilir.

Sosial ve atraf muhitin gorunmasi sistemlarinin inkisafinda, muxtalif ekoloji yonumli igtisadi
modellara totbig oluna bilen muxtslif yasil igtisadiyyat modellarinin desteklenmasinda
6zUni gosterir.

Mal va xidmatlarin giymatlerini tayin edarken sosial va ekoloji xarclerin, mahsulun hayat
dovrunin, istehsal ve istehlak dinamikasi arasindaki alaganin ve mimkin manfi sosial va
ekoloji naticalerin nazars alinmasini talab edir.

Nasildan-nasle ke¢maya asaslanan "yasll igtisadiyyat" Prinsipi uzunmuddatli gararlar gabul
etmays, davamli inkisafin mixtalif modellarini inkisaf etdirmak ve ekoloji cehatden temiz
mal ve xidmatlarin istehsalini desteklomak uU¢iin maliyye dastayi calb etmayas asaslanir.

Manba: Malumatlar toplanilaraq muisllif tarafinden cadvale salinmisgdir.

Bu prinsipler, yasll igtisadiyyatin ugurla hayata kegirilmasi Gguin vacib sertlardir ve muxtalif lke-
lords bu yanagma ferqli sakilds tatbiq edilir.
Yasll Iqtisadiyyatin SWOT Tahlili

Yasil igtisadiyyatin tetbiqi ti¢tin bir nega gucli ve zaif teraflar, hamginin imkanlar ve tehlikalar
movcuddur. Asagida SWOT tahlili esasinda asas ndqtslare nazar salaq:

Giuclii toraflar

Zoif toraflor

Beynalxalq saviyyada genis yayiimisdir. Qlobal yasil igtisadiyyat terifi yoxdur.

Ekoloji, igtisadi ve sosial dayisikliklore misbat tasir edir.  Konsepsiya spesifik situasiyalardan asilidir.

Sektorlararasi inteqrasiyani tagviq edir. Yasil igtisadiyyata kecidin maliyys faydalari tam aydin deyil.
Yerli bilik ve tacriibalerden istifads edir. 9nanavi biznes modellarina ziyan vura bilar.

Maragqli teraflari celb edir va yerli taskilatlarin hiiquqg ve

salahiyyatlarini artirir.
imkanlar

Tahliikalar

iglim dayisikliyi ve davamli inkisaf problemlarini hall edir. Dévlet ve ézal sektorda yasil igtisadiyyatin inkisafi ligiin

Keyfiyyatli is yerlari yaradir.

telab olunan maliyya resurslarinin catismazlgi, bu sahads

igtisadiyyati canlandirir va yeni biznes imkanlari agir. iralileyigin garsisini ala biler.

Enerji mustaqilliyini ve su/arzaq tshlikssizliyini tagviq ©nanavi istehlak va istehsal nimunalarinin dayismasi,
edir. igtisadiyyatin yasil igtisadiyyata kecidi zamani ciddi
Yoxsullugu azaldir va sosial barabarliyi temin edir. cotinlikler yarada bilar.

Coemiyyatin dayanigligini artirir. Yasil igtisadiyyata kegidin bazi teraflarin maraglarina zidd

olacagina inanaraq, bu prosesa qargi miqavimat
g0starilmasi mimkunddr.
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Beynalxalg Tacriba
Yasil igtisadiyyatin muxtalif 6lkalarda neca tatbiq olundugunu nazardan kegirok:

« islandiya: 2040-ci ile karbon neytral olmagi hadsfloyen Islandiya, bu megsades catmaq ticiin kar-
bonu tutma ve saxlama texnologiyalarini arasdirir va temiz nagliyyat sistemlarine serma-ya goyur.

e Finlandiya: 2035-ci ile gader karbon neytral olmaq ve mega sahalarinde daha davaml idare-
etma ilo CO2 toplanmasini artirmaq Ugun ciddi addimlar atir.

« lisveg: 2025-ciile gader neftden tamamile imtina etmayi planlasdiran isveg, bu megsade catmaq
dcun kilsk enerjisi va diger barpa olunan enerji manbalerini inkisaf etdirir.

e Coanubi Koreya: Yasll igtisadiyyata 60 milyard dollar sermays qoyan Cenubi Koreya, bu sa-
hada 1,8 milyon is yeri yaradib ve 6lkanin inkisafinda yasil texnologiyalara xUsusi yer verir.

« Avropa ittifaqi: 2050-ci ile goder asagi karbonlu igtisadiyyata kecidi temin etmak {iciin sek-toral
maqsadlar va tadbirler gabul edib, elektrikli nagliyyat vasitelerine subsidiyalar ve tekrar emal
sistemlari G¢lin programlar tetbiq edir.

Natica

Yasll igtisadiyyatin tatbigi, hem atraf muhitin gorunmasini, hem da sosial ve igtisadi inkisafi te-
min edan bir yanasmadir. Onun tatbigi muxtelif 6lkalards fargli metodlarla hayata kegirilir va har bir
O0lka 6zline uygun strateji hadafler qoyaraq yasil igtisadiyyatin inkisafini temin edir. Bu istigamat,
ekoloji balansin gorunmasi, sosial adaletin temin edilmasi va iqtisadiyyatin davamli inkisafi baxi-
mindan mihidm shamiyyat kasb edir.

Yasll igtisadiyyatin inkisafi Gg¢ln beynalxalg emakdasliq, maliyye destayi, vetandas istirakcihgi ve
innovativ texnologiyalarin tatbigi asas amillerdir. Gelecekda yasil igtisadiyyata kegid, global iglim dayisik-
liklerina gars1 mibarizads ve igtisadi bohranlarin garsisinin alinmasinda shamiyyatli rol oynayacag.
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Xilaso

Agroturizm yasil igtisadiyyatin mihim sahalarinden biri olarag, kend taserrifati sektorunun dayanigli inkisafina ve
ekoloji deyer yaratmaga imkan verir. Bu turizm névu tebiste va kand taserrifati faaliyyatlorine maraq gdstaren turistlori
calb etmakla, kand erazilerinds igtisadi dir¢alise ve slave galir manbalarinin formalagsmasina serait yaradir. Azerbaycanin
zangin tebii resurslari va kand tasarriifatl potensiali 6lkada aqgroturizmin inkisafini desteklayir va yerli mahsullarin tanidil-
masini tagviq edir. Olkamiz ticiin beynalxalq tacriibslerin dyranilmasi, yerli icmalarin istiraki va dévlet dastayi ile agroturizmi
inkisaf etdirmak mihum shamiyyat dasiyir. Mévzunun aktualligi ondan ibaratdir ki, agroturizm Azarbaycan tg¢iin ham kand
tasarrufatini diversifikasiya etma, ham ds yasil iqtisadiyyata kegidi stratlondirma potensiali dasiyir. Beynalxalq tacriibanin
oyranilmasi 6lkanin ekoloji va igtisadi cehatden davamli inkisafa nail olmasina, kend icmalarinin rifahini artirmaga ve turizm
sektorunu geniglendirmays imkan yaradir. Bu, heam de Azarbaycanin ekoloji deyarlers asaslanan igtisadi strategiyalarini
gliclandirir. Bu tadgigatda Azarbaycanda agroturizmin mdvcud vaziyyati, igtisadi faydalari ve galacak inkisaf perspektivleri
tahlil edilmisdir; hamginin, strateji inkisaf tokliflori irali surtlmusduir.

Acar sozlar: agroturizm, yasll igtisadiyyat, dayaniqgli inkisaf, kand tasarrifati, yerli mahsullar
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Giris

Son dovrlarde diinyada igtisadi inkisafin atraf mihitle uyumlu sekilde davam etdirilmasi masalasi
on plana c¢cixmisdir. Yaslil igtisadiyyat anlayisi igtisadiyyatin bitlin sahslerinde dayanigl inkisafin
temin edilmasini ve atraf mahitin gorunmasini nazerda tutur. Bu sahads aqroturizm xiisusi shamiyyat
dasiyir, clinki kend taserrifati va turizm sektorlarini birlasdirarak ham yerli igtisadiyyata, heam de
atraf muhita musbat tasir gbstarir. Azerbaycanda kand tesarrifati va turizmin genis inkisaf potensiali
movcuddur. Lakin bu potensialin tam reallagdirilmasi Ggun beynalxalq tecribanin dyranilmasi ve
yerli seraite uygunlasdiriimasi vacibdir. Bu tedgiqgatin esas magsadi beynalxalq tacribays asasla-
naraq Azarbaycanda aqgroturizmin inkisafini stimullasdiracaq strateji tokliflor vermakdir.

Aqgroturizm kend tasarrifati foaliyyatleri ile birbasa bagl oldugundan atraf muahitin gorunmasi ve
tabiat resurslarinin davaml istifadesini temin etmaya komak edir [Hall & Sharples, 2008]. Turistlare
tobiat vo kend tasarrifati faaliyyati ile temas imkani yaratmagla, agroturizm ham da ekoloji maarif-
lendirmani tesviq edir [Gdssling & Peeters, 2015]. Bir ¢ox élkalarde agroturizm, kand taserrifati sek-
torunun dayaniqli inkisafini desteklemakla barabar, kend srazilerinds is imkanlarinin artiriimasina
ve igtisadi dir¢alise tohfa verir [OECD, 2012]. Masalan, Avropa dlkeslerinds aqgroturizmin genis gokilda
totbigi kend tasarrifati ve ekoloji turizm sektorlarinin birlesmasindan irali galen Ustlinlikleri nimayis
etdirir. Bu Olkalards turistlara organik taserrufatlarla tanis olmaq va yerli gida mahsullarini dadmaq
imkani yaradilir [FAO, 2020]. Bundan slava, aqroturizmin inkisafi kend tesarrifati sahalerinda barpa
olunan enerjilarden istifadani stimullasdirir va atraf mihitin gorunmasina yonalmis diger tesabbuslari
dasteklayir [Epler Wood, 2002].

Eksperimental hissa

Azearbaycan Ugiin Aqroturizm Potensiali

Azarbaycan, cografi mévgeyi va iglim mixtslifliyi baximindan agroturizmin inkisafi Ggln boéyuk
potensiala malikdir. Olkenin miixtslif regionlari gay plantasiyalari, zeytun, lavanda baglari ve tzim-
culik ile bagh faaliyystlar taqdim eds biler, bu isa yerli mahsullarin va madaniyyatin xarici turistlare
tanidilmasi Ugln yeni imkanlar yaradacaqdir [Azarbaycan Kend Tesarrifati Nazirliyi, 2023]. Mase-
lan, Lankearan va Qabale, Seki-Zaqatala boélgsleri ham tabii landsaft baximindan calbedicidir, hem
da mauxtalif kand taserrifati mahsullari ile zengindir [Azerbaycan Respublikasi Ddvlst Statistika
Komitesi, 2021]. Bu regionlarda agroturizm foaliyyatlerinin genislenmasi, kand taserrifati ve yerli
madaniyyatin tanidilmasi ile yanasi, xarici turistlerin maragini da artira biler [Memmadov, 2020].

Beynoelxalq tecribaler de gosterir ki, kend taserrifatina dair madaniyyatlerin turizm vasitasile
tanidilmasi yerli igtisadiyyati giiclendirmaye kémak edir. italiyada tGiziim baglari, Fransada organik
taserrufatlar, Skandinaviya 6lkalarinda kend hayatini tebli eden modeller Azarbaycanda da tatbiq
edile biler [Garrod & Fyall, 2012]. Bu yanasmalar sayasinde yerli mahsullarin populyarlasmasi ve
Olkenin aqgroturizm potensialinin reallagmasi temin edile bilar [UNWTO, 2020].

Beynalxalq Tacribalarin Azarbaycan Kontekstina Uygunlasdiriimasi

Asagidaki cadvealda agroturizmin global bazardaki mévcud veziyyati, bdylima gostaricilari ve
dovlet dastayi ila inkisaf eden meylleri haqqinda atrafli malumat tagdim edilir:

Cadval: Agroturizm sektorunun 2023-2030-cu iller Uzra global bazar gostaricilari ve trendleri

GOstarici
Qlobal Bazar Dayari (2023)

Malumat

Aqgroturizm sektorunun imumi bazar dayari 2023-cii ilde 56.92 milyard dollar olaraq
giymatlendirilmisdir.

Agroturizm bazarinin 2024-cii ilds 60.89 milyard dollara ¢catmasi gézlenilir, illik artim

Prognozlasdirilan Bazar

Dayari (2024)

tempi taxminan 7%-dir.

2030-cu ile gader lllik Artim
Temp

Bazarda illik artim tempinin 2030-cu ils gadar 11.4%-don 13.4%-a gader ylksalacayi
prognozlasdirilir.

Simali Amerikanin Bazar
Payi (2024)

2024-cl ilde Simali Amerika global agroturizm bazarinin 46.26%-ni teskil edir.

Avropa Bazar Dayari (2030)

Avropanin bazar dayarinin 2030-cu ile gader 27.09 milyard dollar olmasi gézlenilir,
asason ltaliya, Fransa va Ispaniya bu segmentds asas rollari oynayir.

Farmda Qalma Segmentinin
illik Artim Temp (2030)

Farmda galma xidmatlari 2030-cu ile gadear 18%-lik artim gbsteracek. Farmda galma,,
turistlarin kand hayatini ve kand teserrifat tecribalarini yagamasini temin edir.

Aciq Hava Rekreasiyasinin
illik Artim Temp

Tebii muhitds agiq hava faaliyyatlerinin illik artim tempi 13.9%-dir.

Dévlet Tesebbiisii: Irlandiya

2022-ci ilde irlandiyada kend teserriifati turizmini inkisaf etdirmak ticiin 3 milyon dollar
ayrihb.

Dovlet Tesabbisu: Hindistan
(Kerala)

2021-ci ilde Kerala statinda kand tesarriifati turizmini tesviq etmak iclin Agri Tourism
Network gurulub va dévlet talim programlari hayata kecirilib.

216



SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

COVID-19 Pandemiyasinin 2020-ci ilde COVID-19 pandemiyasi turizmi ciddi sakilds tasirlondirdi. Umumdiinya

Tosiri Turizm Tagkilatina (UNWTO) gére beynalxalq turist safarlari bu dévrds 65% azalib.
Bu azalma kand turizmina yeni maraq yaradib.
Bazar Seqmentlori Gizra Osas seqmentlar arasinda farmda galma (farm stays), aciq hava rekreasiyasi, va yerli

kand taserrifati mahsullar satisi kimi faaliyyatlar populyardir. Har bir segment
turistlara kand hayati tecrubssi tegdim edir.

Turistlerin Artan Maragi On-farm sales (fermada mahsul satisi) seqgmenti 2030-cu ile gadar 49.79 milyard
dollar dayarinds olacag.

Mixtaliflik ve Kand Hayatina | Airbnb malumatina gors, 2021-ci ilde farm stays Ugtn axtarislar 2019-cu ile
Maraq mugayisada 1,055% artib.

Osas Trendlar ve Telablar Agroturizm sahasinds tabiste ¢ixig, saglamliq ve kand hayatini yagsamagq, eyni
zamanda yerli mahsullara marag asas artim faktorlari kimi gostarilir.

Manba: internet resurs https://www.researchandmarkets.com/reports/5785762/agritourism-global-market-report,
https://straitsresearch.com/report/agritourism-market/, https://www.grandviewresearch.com/industry-
analysis/agritourism-market.

Bu gdstericiler, agroturizmin takce global turizm bazarinda yerini genislandirdiyini deyil, ham do
dovlet desteyi ve turistlerin kand teserrufati tecribalarine olan maragi ile daha da inkisaf etdiyini
namayis etdirir.

Xilasa

Aqgroturizm yasil igtisadiyyatin mihim sahelarindan biri olaraq, kend tesarrifati sektorunun
dayaniqgli inkisafina ve ekoloji deyar yaratmaga imkan verir. Bu turizm névu tebists ve kand teser-
rufati faaliyyatlarine maraqg gosteran turistlari calb etmakls, kand arazilerinds igtisadi dirgalisa ve
alava gelir manbalarinin formalasmasina serait yaradir. Azerbaycanin zengin taebii resurslari ve kend
taserrifatl potensiali dlkeda aqroturizmin inkisafini dasteklayir ve yerli mahsullarin tanidiimasini tagviq
edir. Olkemiz (clin beynalxalq tacriibalerin dyranilmasi, yerli icmalarin istiraki ve dovlst dastayi ile
aqgroturizmi inkisaf etdirmek mihim shamiyyat dasiyir. MGvzunun aktualligi ondan ibaratdir ki, agro-
turizm Azarbaycan Uc¢in ham kand tesarrifatini diversifikasiya etma, ham da yasll igtisadiyyata kecidi
suretlendirma potensiali dagiyir. Beynalxalq tacriibanin dyranilmasi 6lkenin ekoloji va igtisadi cehatdan
davamli inkisafa nail olmasina, kend icmalarinin rifahini artirmaga va turizm sektorunu geniglandirma-
yo imkan yaradir. Bu, ham do Azerbaycanin ekoloji deyerlare asaslanan iqtisadi strategiyalarini
guclendirir. Bu tadgigatda Azarbaycanda agroturizmin mévcud vaziyyati, iqtisadi faydalari ve gelecek
inkisaf perspektivleri tehlil edilmisdir; hamginin, strateji inkisaf takliflori irali stralmusdur.

Natica

Tadgigat gosterir ki, agroturizmin inkisafi Azerbaycanda yasil iqtisadiyyatin inkisafina ve kand
tasorrufati sektorunun dayaniglihgina téhfe vera bilar. Agroturizm kend teserrufatinin slave dayarini
artirmagla yanasi, ahalinin masgullugunu va galirlarini artirir, eyni zamanda ekoloji davamhhidi temin
edir. Beynaelxalg tacriibslerin dyranilmasi ve yerli saraite uygunlasdiriimasi ile agroturizm sahasinda
muahdm addimlar atila biler. Azarbaycan Gg¢ln aqgroturizm yasil igtisadiyyat strategiyasinda shamiy-
yatli rol oynaya biler ve kand teserrifati sektorunun inkisafini dastekloyen bir saha kimi boyik
potensiala malikdir.

Takliflor

Arasdirmanin naticalari asasinda Azarbaycanda aqroturizmin inkisafi Ggtin agagidaki tovsiyalar
verilmisdir:

1. Milli Strateji Planlarin Hazirlanmasi: Dovlet seviyyasinde agroturizmin inkisafini destakloyen
milli strategiyalar hazirlanmali ve bu strategiyalar agroturizmin inkisafini temin edecek konkret
addimlari shats etmalidir.

2. Kand Tesarriifati ve Turizmin integrasiyasi: Kend tesarriifati fealiyyastlarinin turizm sektoru ilo in-
tegrasiya edilmasi turistler ticlin calbedici paketlerin yaradilmasini ve kend tasarrifati mahsul-
larinin tanidilmasini asanlasdiracaqdir.

3. Ekoloji Telim Programlarinin Kegirilmasi: Ekoloji talim programlarinin taskili ile ham yerli sha-
linin, ham da turistlarin atraf mihite masuliyyatli yanagmalari temin edilacakdir.

4. Infrastrukturun Takmillagdiriimasi: Kand yollarinin, turistlar ticiin yerlagsma obyektlarinin va digar
xidmat obyektlarinin inkisaf etdiriimasi aqroturizmin inkisafini dastakleyacak va turistlarin kend
arazilarina sayahatini asanlasdiracaqdir.

5. Beynelxalq ©makdasliq ve Tacriiba Mubadilasi: Agroturizm sahasinde beynalxalg tecriibanin
Oyrenilmasi va tecriiba mubadilesinin teskil olunmasi Azerbaycanda aqgroturizmin inkisafini
stimullasdiracaq.
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AZORBAYCAN RESPUBLIKASINDA YASIL TURIZMIN SEQMENTLOSDIRILMASI
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Azerbaycan, Lankaran
aytek@mail.ru

Xilasa

Azerbaycanin turizm bazarinda yasil turizmin inkisafi, 6lkenin tebii servatlerinden semarali istifade edarak ekoloji ve
igtisadi imkanlarini geniglandirmak tg¢uin dnemli bir strategiyadir. Yasil turizm, tabii ehtiyatlarin qorunmasini tagviq edarak,
kand tesarrufati ilo bagh tacribaler, ekoloji yurisler ve madeni dayarlarle zangin turlar kimi mixtslif segmentler tzro
turistleri calb edir. Bu saha, ham yerli icmalarin igtisadiyyatini destaklayir, heam da tabiste ve madaniyysate maragi olan
turistlor Ggln yeni imkanlar yaradir. Azarbaycanin genis tebist parklari, dagliq ve kand erazileri, yasil turizmin daha da
inkisaf etdirilmasi tGgun guclu potensiala malikdir.

Acar so6zlar: Ekoturizm, turist seqmentlari, ekoloji maariflondirma, davaml yasil turizm.

Giris

Azarbaycan Respublikasinda yasil turizmin segmentlasdiriimasi mévzusu, 6lkanin turizm sekto-
runun ekoloji dayarlara asaslanaraq inkisaf etdiriimasini temin etmak baximindan boytk shamiyyat
kasb edir. Yasil turizm, turistlorin tebiate veo ekoloji dayarlere maraq gostermasi ile formalasan bir
saha olarag, ham 6lkanin iqtisadiyyatina, ham de ekoloji muhitin gorunmasina tohfa verir. Azer-
baycanin zangin tabist ehtiyatlari, milli parklari va mixtaslif landsaftlar yasil turizmin inkisafi Ggtn
bdyuk potensial yaradir. Bu potensiali diizgun dayarlandirmak ve miixtalif turist gruplarinin maragla-
rina uygun taklifler ireli stirmak tguin segmentlesdirma prosesi zaruridir. Segmentloesdirma yolu ile
yasil turizm, forgli sosial-demografik xtisusiyyatlera ve maraglara malik turistlar ti¢iin daha calbedici
ve olcatan hala gatirile biler. Bela bir yanagsma, 6lkanin turizm sektorunda davamliligi temin etmakla
yanasl, regional igtisadi inkisafi da dasteklayir (Abadov M.K., (2014). Eyni zamanda, tabista ve yerli
icmalara hessas yanasmani tesviq ederak, atraf mihitin qorunmasina ve ekoloji maariflendirmaya
tohfa verir. Bu tezis, yagil turizmin muxtslif segmentlerinin misyyanlagdiriimasi ve bu segmentlora
uygun strategiyalarin formalasdirilmasi Gzarinde cemlanir. Bu yanasma vasitesile Azerbaycan Res-
publikasinda yasil turizmin daha effektiv inkigaf yollarini arasdirmagi garsisina maqgsad qoyur. Aras-
dirma, yasil turizmin iqtisadiyyat va ekoloji muhite tesirlarini de nezers alaraq herterafli analizlere
asaslanir.

1. Yasil turizmin névleri ve seqmentasiya meyarlar

Yasil turizm, tebistin gorunmasi, yerli icmalarin desteklanmasi va ekoloji deyarlera uygun olaraq
sayahatlori tasviq edan bir turizm névadur. Azerbaycanda yasil turizm muxtelif alt névlere ayrilaraq
forgli maraq gruplarina xitab edir. Bu névlera misal olaraq ekoturizmi, agroturizmi, madani turizmi
misal gdstera bilarik.
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Ekoturizm — bu turizm noévi tebii ekosistemlarin gorunmasina ve ekoloji malumatlandirmaya
yonalmisdir. Ekoturizm Azerbaycanin milli parklari, gorunan tebist erazileri va daglq regionlarinda
genis yayllmisdir (8sgerov ©.T (2011).

Agroturizm isa turistlera kend tesarrifati foaliyyatlerinds istirak etma va kand hayatini yaxindan
tanima imkani yaradir ki, bu da xisusile kand yerlarinin igtisadi inkisafini desteklayir (Safarli, M.
(2021).

Madani turizmi da yaslil turizm daxilinde genis bir segmenti taskil edir: burada asas maqgsad
yerli madaniyyatin, adat-enanalarin ve dayerlerin tanidiimasidir. Bu turizm ndvlerinin har biri, ferqli
maraq sahaleri va ehtiyaclara sahib olan turist qruplarina xitab etdiyi G¢in segmentlagdirma ilo
daha da takmillagdirile bilar.

Yasil turizmda seqmentlagsdirma meyarlari shamiyyatli rol oynayir va ferqli turist qruplarina
daha daqig xidmat gdstermaya kémak edir. Turistlar yaslarina, sosial-madani profillerine, galir
soviyyalerine ve maraglarina asasan forgli qruplara bélina bilerler. Masalen, ganclar adatan daha
sarguzestli ve fiziki aktiv fealiyyatlera (mesalan, trekking, dag velosipedi ve s.) maraq gosterirlar.
Oksine, orta yas gqrupuna aid olan turistler tabistle daha sakit bir Unsiyyat qura bilacekleri, tabist
gezintilari va qus musahidasi kimi faaliyystlore Ustlnlik vera bilarlar. Ailali turistler ise adaton aila
dostu va tahllkesiz erazileri segirlor ki, bu da yasayis yerlerinin usaglar Ugtin tehlikasiz olmasini
telab edir. Segmentlesdirma meyarlari eyni zamanda turistlerin maliyya imkanlarina va tacriibs
soviyyalerine do asaslanir. Beloliklo, Azaerbaycanin yasil turizm bazarinda mixtslif segmentlarin
olmasi bu sahada xidmeatlerin daha ferdi ve ehtiyaclara uygun sokilde taqdim olunmasina imkan
yaradir (Sliyev B., Kelagova.X (2019).

Sahe

Statistik Malumat

istinad

Ekoturizm Makanlari

Ziyaratgi Sayi

is¢i imkanlari

Daxili Turizm Artigi

Xarici Turistlar

Turizm Sektorunun UDM-ya
Tohfasi

Aqroturizmin inkigafi

Orta Galir

Turizm Markazlarinin

Toakmillagdirilmasi
illik Béyiime

Manba: Bu malumatlar mixtslif resmi qaynaglardan alde edilmisdir, o ciimladan Azarbaycan Dovlet Statistika Komitasi,

Azarbaycanin qorunan tabist
arazileri: 10 milli park, 10 qoruq, 24
yasaqliq

Milli parklara illik 100,000-den gox
ziyaratgi galir

Agroturizm sektorunda kend
tesarrifati ile baglh is imkanlarinin
artmasi: 15-20%

2022-ci ilde daxili turizmda 18% artim

Xarici turistlarin 25%-i ekoturizm
Uclin safer edir

Yasil turizm sektoru UDM-ys 3%
téhfa verir

Agroturizm markazlarinin sayi: 2021-
ciilde 15, 2023-ci ilde 25

Yasil turizm sektoru: ortalama
glndalik xarcler 50-80 AZN

2021-ci ilden sonra 30 yeni turizm
marsrutu yaradilib

Turizm sektorunda 5-7% illik bdyima
g6zlenilir

Azarbaycan Dovlet Statistika
Komitesi, 2023

Azarbaycan Ekologiya ve Tabii

Servatler Nazirliyi, 2023
Kand Tesarrifati Nazirliyi, 2022

Azerbaycan Doévlet Statistika
Komitssi, 2023

Azarbaycan Turizm Agentliyi, 2023
Azerbaycan Markazi Banki, 2023
Kend Tesarrifati Nazirliyi, 2023
Azarbaycan Turizm Agentliyi, 2023
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Azarbaycan Ekologiya ve Tabii Sarvatlar Nazirliyi va Azarbaycan Turizm Agentliyi.

2. Azarbaycanin turizm bazarinda yasil turizmin potensial seqmentlori

Azoerbaycanin turizm bazarinda yasil turizm sahassi, ham ekologiya, ham ds iqtisadi inkisaf ba-
ximindan mihim shamiyyat kasb edir. Bu sahanin yliksalan telabi, turistlerin tebii arazilere, kand
hayatina ve ekoloji cehatdan temiz faaliyyatlare olan maraginin artmasindan gaynaglanir.

Ekoturizm sektoru, Azarbaycanin muxtalif tabist parklari ve qorunan erazileri Uzra foaaliyyat
gostaren turistler Ggln bdylk potensiala malikdir. Turistler, burada yalniz tebistin gézalliklarini kasf
etmak deyil, ham da atraf mihite uydun sakilde fealiyyat géstermaya Ustinlik verirlar.

Agroturizm ise kandlers safer edan, yerli tacriiba ve madeniyyatleri yasamagq isteyen ziyaratgilar
dgun cazibadar bir segmentdir. Kand tesarrifati ile bagh fealiyyatler, turistlere ham aylencali, ham
de maariflondirici tacribaler taqdim edir.

Dagciliq va sarbast ylruslerdagliq arazilere maraq gosteran turistler arasinda populyardir. Bu
fealiyyatlor, hamginin Azarbaycanin dagliq arazilarinin turizm Ugun potensialini artirir. Biodiversita
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va tabist gazintileri, tabiste yaxin olmagq istayen, banzersiz faunani va florayi arasdirmaq istayan
turistloer Gglin ideal bir segmentdir.

Madaniyyat turizmi sahasinda, Azarbaycanin qadim tarixi ve zangin madaeni irsi, turistlare darin
tacrubalar taqdim edir. Madani turizmin inkisafl, yerli icmalarin sosial va igtisadi rifahina musbat tesir
gosterir.

Yasil turizm eyni zamanda daha saglam hayat terzini tesviqg eden bir sahadir. Bu segmentds,
tabiatle alagaeli faaliyyatlare, ekoloji olaraq temiz otellare ve ekoloji turizm marsrutlarina olan telabat
artir.

Kand ekoturizmi kand icmalarinin 6zlerini taqgdim etmasi va yerli igtisadiyyatin inkisafi tGgln
muahdm bir vasitadir. Bu sahada, kand tasarrifatinin mévcudluguna esaslanan programlar turistlori
calb edir va onlarin tacribalarini zanginlesdirir.

Yaslilar Ggln yasil turizm ise daha sakit ve tebii mihitde istirahat etmak isteyan saxslar tigln
idealdir. Bu turistler, hamginin tabistin qoruq srazilarinds kegirdiklari vaxti dayarlandirirler.

Ailelar Ugln ekoturizm ham tabiste yaxinlig, ham da usaglarin tabist ve straf mihit hagqinda
maelumat almasi ugun faydalidir.

Gancler tglin serguzastli turizm marsrutlari, adrenalin seven ziyaratgilora muixtalif dag yurasleri
vo ekstremal faaliyyatlor toklif edir.

Ekoloji maraq gostaren turistler, tabii hayat sahalerine gedisler edarak, yerli tabisti tablig edir ve
ona gaygi gostarir. Azarbaycanin tebii ehtiyatlar, yerli igtisadiyyatin inkisafini destaeklayearak, turizm
sektorunun inkisafina xidmat edir (Turizm ve Ekologiya lizre Diinya Seyahat Taskilati (2020).

Turizm agentlikleri bu istigamatde muxtslif tecrlbsler teqdim etmakls turistlerin talablerine
cavab verir. Yasil turizm, ham da tabii irsin gorunmasi va galacak nasillar Ggun yasil bir muhitin temin
edilmasi maqgsadini gudur. Batin bu segmentlar yasil turizmin Azarbaycanin turizm bazarindaki
ahamiyysatli yerini gostarir.

Naticalar va onlarin miizakirasi

Azarbaycanin turizm bazarinda yasil turizmin inkisaf perspektivieri gostarir ki, bu sektor ham
igtisadi galir getiren, ham da tabisti qoruyan bir turizm névi olaraq béyuk potensiala malikdir. Apari-
lan arasdirmalar naticasinde muiayyen olunub ki, ekoloji cehatden davamli olan yasil turizm ham
yerli ahali, ham da turistler G¢tn faydaldir, ¢lnki yerli icmalarin igtisadi inkisafina destak verir vo
ekoloji maariflondirmani artirir.

Bu kontekstda Azarbaycanin ekoloji turizm resurslarinin, xisusile dagliq ve mesalik arazilerin,
hamginin kand tesarrifati vo madani irsle zengin kandlarinin yasil turizm Ggun alverigli oldugu
tasdigleanmisdir. Bu arazilar, ham kand tasarrifati fealiyyatlorinds istirak etmak istayan turistlor, hem
da tabistin ve banzarsiz madeaniyyastin tacribasini yasamagq istayanler Ugtin calbedicidir.

Muzakirelar gdstarir ki, Azarbaycanin turizm sektorunda yasil turizma olan maraqg artmaqdadir.
Bununla bels, bu turizm névinin davaml inkisafi G¢lin daha ¢ox infrastruktur destayi ve maariflon-
dirma igleri lazimdir. Turizm agentliklarinin, dovlat ve 6zal sektorun yasil turizmi desteklomasi, tebie-
te zarar vermaden faaliyyatlor toskil etmasi va yerli icmalarla emekdasliq etmasi bu sahanin inkisafini
tamin edacakdir. Azarbaycanin zengin ekoturizm potensialindan tam istifade edarak, bu turizm no-
vunu beynalxalq saviyyaya ¢ixarmaq mumkundur va bu, ham turizm galirlerinin artmasina, ham do
Olkanin misbat beynalxalg imicinin formalagsmasina sarait yaradir.

Takliflor

Yasil turizmin Azarbaycanin turizm sektorunda davamli inkisafini tamin etmak ve onun potensia-
in1 artirmagq Ugun asagidaki teklifler irali strultr:

1. Yasil Turizm infrastrukturunun Genislendirilmasi: Dagliq, mesaslik ve kend erazilerinde ekoloji
turlar, gazinti yollari ve xususi ekoturizm markazlari yaradilmalidir. Bu markazlar, hamginin tabiati
gorumaq magsadila ekoloji standartlara uygun tikilmali va idare olunmalidir.

2. Maariflandirma ve Tanitim Kampaniyalari: Yerli va xarici turistloer arasinda yasil turizme ma-
rag! artirmaq ucun sosial media ve diger kommunikasiya vasitalarinde tabligat apariimalidir. Yasil
turizmin faydalar ve shamiyyati barade mealumatlandirma islari, xisusan maktablaer ve universitet-
larde apariimalidir.

3. Yerliicma ilo ®makdasliq: Yasil turizmi desteklomak tigiin yerli icmalarla smakdasliq slagsleri
gulclandirilmali, kend sakinleri turizm xidmatlari géstermak Gg¢ln talimlandirilmali ve bu sahads faaliy-
yatlerini genislondirmak Gglin onlara destak verilmalidir.
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4. Ekoloji Sertifikatlasdirma va Standartlarin Tatbiqgi: Turizm obyektlari va xidmatleri Ggtin ekoloji
sertifikatlasdirma sistemi yaradilmali ve yasil turizm standartlari tatbiq olunmahdir. Bu, turistlar tgln
daha ekoloji ve davamli xidmatlar tamin edacakdir.

5. Beynalxalq ©makdasliq ve Tacriba Mubadilasi: Yasll turizmin inkisafi G¢ln beynalxalq turizm
toskilatlari ile emakdasliq qurulmali, muxtalif 6lkslerin yasil turizm tecribaeleri dyranilmali ve
Azarbaycanin turizm bazarinda tatbiq edilmalidir.

6. Turizm Agentliklarine Dastak va Tegviklor: Turizm girketleri t¢ln yasil turizm faaliyyatlarine
yoénalik tesviq programlari yaradilmali va onlara yasil turizm margrutlarinin teskilinde dastek
verilmalidir. Bu, ham yerli, ham da xarici turistler t¢tin ekoloji secimler temin edacakdir.

7. Yasil Turizm Mahsullari ve Yerlasdirma Obyektlari: Yasil turizmin spesifik mahsullari (ekotu-
rizm, aqroturizm, madeni turizm) Uzra programlar yaradilmali va ekoloji yerlesdirma obyektlarinin
say! artirilmahdir.

8. Ragemsal Platformalarin istifadesi: Yasil turizm fealiyyetleri ve marsrutlarini tanitmaq tciin
reqemsal platformalar va mobil tetbigler yaradilmali, turistlerin yasil turizm marsrutlarina asanligla
cixisinl tamin etmak Uglin onlayn rezervasiya ve informasiya xidmatleri taqdim edilmalidir.

Bu taklifler yasil turizmin inkisafini desteklayarak Azerbaycanin tabii sarvatlerinin gorunmasina,
yerli icmalarin iqtisadi rifahinin artirilmasina ve 6lkenin ekoloji turizm potensialinin beynalxalq
seviyyads tanidiimasina sarait yaradacaqdir.
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ROQOMSAL SONAYENIN YASIL iQTISADIYYATDA ROLU

tex.f.d., dos. Aide Mustafayeva

Mingacevir Dovlat Universiteti
Mingacevir, Azarbaycan
aida.mustafayeva@mdu.edu.az

Xiilasa. Maqalada ragemsal sanayenin yasil igtisadiyyatda rolu ve Azarbaycan Ugtin bu yanasmanin tetbiqi perspek-
tivleri muizakire edilir. Yasil igtisadiyyat, ekoloji davamliligi, tebii sarvatlerin mihafizasini ve sosial inklizivliyi 6n planda
tutan bir iqtisadi inkisaf modelidir. Ragemsal texnologiyalar ise xUsusile senaye 4.0 geargivasinde avtomatlagdirma va
malumat analitikasi vasitesile bu modelin inkisafini destekloayan muihim amillarden biridir. Bu texnologiyalar resurslarin
daha semarali istifade olunmasini, enerjinin optimallagdiriimasini, karbon emissiyalarinin azaldilmasini ve Umumilikda
atraf muhitin gorunmasini tamin edir. Masalon, agilli sahar layihaleri, enerji sabakalerinin optimallasdiriimasi ve aqrar
sektorda regemsal hallar yasil igtisadiyyatin tegviginde mihim rol oynayir. Azarbaycanda regemsal texnologiyalarin yasil
igtisadiyyatla inteqrasiyasini tesviq etmak UGgln atilan addimlar barpa olunan enerji, agilli seharlar va aqgrar sektorda
rogamsal hallarin tatbigini shate edir. Eyni zamanda, bir ¢ox igtisadi sektorlar reqgamsallagsmaya dogru islahatlar hayata
kegirir ki, bu da resurslarin daha semarali istifadesina va atraf muhite tesirin azalmasina serait yaradir. Bu proses senaye,
naqliyyat va diger sahelerds da tatbiq olunur ve igtisadiyyatin Gmumi dayaniglihigini artirir. Magaleda, bu inteqrasiyanin
inkisafl Ggun strateji inkisaf xaritasi va pilot layihsler teklif olunur. Dévlet ve 6zal sektor terafdasliglarinin shemiyyati
vurgulanir, glinki bu emakdasliglar innovasiyalarin tetbiqi ve texnoloji inkisaf lgciin alverisli serait yaradir. innovativ
texnologiyalarin tatbiqi ile yasll igtisadiyyatin effektivliyi artirila va optimallasdirila bilar. Naticada, regemsal texnologiyalarin
yasil igtisadiyyata tatbiqi Azarbaycanda ham igtisadi artimin, ham da atraf mihitin gorunmasinin temin edilmasinde mihiim
rol oynayacaqdir.

Acar sozlor: ragamsal texnologiyalar, yasil igtisadiyyat, davamli inkisaf, enerji idarsetmasi, resurslarin semarali
istifadesi.

Giris. Yasll igtisadiyyat, ekoloji davamlihgi tesvig edan, tabii resurslarin muhafizasini ve atraf
muhitin gorunmasini 6n planda tutan bir igtisadi inkisaf modelidir. Bu modelin asas maqgsadi igtisadi
artim ils straf muhitin mihafizasi arasinda balans yaratmaqdir. Yasil iqtisadiyyat, barpa olunan eneriji
manbalerinin istifadasinin artirilmasi, karbon emissiyalarinin azaldilmasi, tekrar emalin tesvigi va
tabii sarvatlarin daha samarali istifadesini temin eden prinsiplar Gzarinde qurulur. Bu yanasma, yalniz
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ekoloji faydalarla mahdudlasmir, heam da igtisadiyyatin daha inkliziv ve sosial cehatden adalatli
olmasini temin etmaya imkanlar yaradir. Mesalon, IBM, Siemens, Schneider Electric kimi sirkatlar
reqemsal halleri enerji idaragiliyine ve resurslarin optimallasdiriimasina yénalmis layihelarde istifade
edirlar [5-8]. Masalen, Siemens’in Smart Grid texnologiyasi elektrik enerjisinin paylanmasini optimal-
lasdirir va itkilari minimuma endirir, eyni zamanda tamiz enerji manbalarinin inteqrasiyasini asan-
lasdirir. Natica etibarile, reqemsal senaye yasill igtisadiyyatin inkisafinda ve davamli inkisafa tohfa
vermasi baximindan halledici rol oynayir. Bu texnologiyalar, resurslarin seamarali istifadesi ve daha
az enerji sarfiyyati ila galacek nasillora daha saglam bir dinyanin miras goyulmasini tamin edir. Re-
gemsal texnologiyalarin davamli inkisafla sinerijisi, suretli urbanizasiya va shalinin artmasi ile bagli
yaranan ¢atinliklerin hallinde da shamiyyatlidir. Bu sababden, ragemsal hallarin daha genis miqg-
yasda tetbigi, hem igtisadi, hem de ekoloji baximdan boyuk ustunlikler ortaya qoyur. Azarbaycanin
igtisadiyyati reqamsal sanayenin tekmillasdiriimasi ve yasll igtisadiyyatin inkisafi sahasinde mihim
addimlar atmaqgdadir. Masalan, barpa olunan enerji manbalarinin tetbiqgi va agill sehar layihaleri tizro
gériilen isler bu sahade bir baslangic olmusdur. Beynalxalq tecriibeye baxdiqda, Avropa ittifaqi ve
ABS kimi inkisaf etmis 6lkaler reqemsal senayenin yasil iqtisadiyyatla inteqrasiyasini tesviq edan bir
cox programlar ve layihaler hayata kecirirlor. Sanaye 4.0 ¢argivesinde tatbig olunan avtomatlas-
dirma, robotlagdirma ve malumat analitikasi, reqemsal akiz texnologiyalari istehsalatda enerji sarfiy-
yatini azaldir, tullantilari minimuma endirir ve resurslardan daha semerali istifade etmaya imkan
verir. Noagliyyat sektorunda isa elektrikli avtomobiller va avtonom naqliyyat sistemlari reqemsal
texnologiyalarla inteqrasiya olunaraq yeni is yerlarinin yaranmasina, yeni biznes sahalerinin
inkisafina va iqtisadi artima sabab olur ki, bu da straf mahitin gorunmasina téhfe verir.

Yasil igtisadiyyatin inkisaf problemlari. Miasir dévrda ekoloji problemlsarin artmasi, iglim
dayisikliyi ve tebii sarvatlerin siratle tikanmasi yasil igtisadiyyatin inkisafini zeruri edir [1-8]. Bununla
yanasl ragamsal texnologiyalar — sanayenin va iqtisadiyyatin mixtslif sahslarinde mahsuldarligin
artirlmasi va resurslardan semarali istifadenin taskili G¢lin innovativ hallar ortaya qoyur. Masalen,
"agill seharloer" konsepti, enerji istifadasini izleyan va optimallasdiran sensor sabakaleri, eloca do su
ve diger tabii resurslarin istifadesini avtomatlasdiran sistemlar vasitasile sahar infrastrukturlarinin
dayanighhgini artirir. Bundan slava, sini intellekt ve malumat analitikasi vasitasile sanaye sahalerin-
da enerji xarclarinin azaldilmasi ve tullantilarin idare olunmasi mimkuin olur. Bu yanasmalar yasll
igtisadiyyata dogru irelilemaya tohfs verir va davaml inkisaf magsadlerina gatmaq tgun shamiyyatli
resurslar yaradir. Ancaq reallig budurki, reqemsal senayenin yasil iqtisadiyyata necs inteqrasiyasi
va bu prosesin hayata kegiriimasi hale tam olaraq izah edilmamis ve arasdirilmamis bir sahadir.
Yasll igtisadiyyatin asas magsadi ekoloji ve sosial taraqqini iqtisadi inkisafla uzlagdirmaqdir, amma
bunun hayata kecirilmasi Uc¢ln reqemsal texnologiyalarin necs tatbiq edilacayini va bu texnolo-
giyalarin igtisadiyyatin mixtalif sahalarinde nece semarali sekilde istifade olunacagdini muayyenloes-
dirmak 6namlidir. Masalan, senaye istehsalinda reqeamsal texnologiyalarin tetbiqi, atraf muhitin qo-
runmasli va enerji sarfiyyatinin azaldilmasi Ggln hansi innovativ hallarin mévcud oldugunu tadqiq
etmak vacibdir. Bundan slave, regamsal texnologiyalarin tatbiginin ekoloji va igtisadi tGstlnliklarinin
Olculmasi, bu texnologiyalarin uzunmuddatli perspektivde yasil igtisadiyyata neca tesir gosteracoyi
daqiq sokilde arasdiriimalidir. Hamginin, Azarbaycanda va digar inkisaf etmakdoe olan 6lkslards bu
texnologiyalarin tatbigine dair mévcud tacribaler va problemlar miayyanlasdiriimali va onlarin halli
yollari tapiimalidir. Belsliklo, esas problem, reqemsal sanayenin yasil igtisadiyyata integrasiyasinin
nazeri va praktik aspektloerinin tadqiq edilmasidir. Bu integrasiyanin hayata kecirilmasi ve samaralili-
yinin artirilmasi Ggln innovativ yanasmalarin ve texnologiyalarin tatbigi arasdiriimali, hamginin bu
sahade mévcud mahdudiyyatler aradan qaldiriimalidir.

Ragamsal sanayenin tatbiqi ile yasil igtisadiyyatin inkisaf strategiyasi. Malumdur ki, Azer-
baycanin 11-22 noyabr 2024-cli il tarixlarinds BMT-nin iglim Dayismaleri (izra Cargive Konvensiyasi
— COP29 sammitine ev sahibliyi etmasi 6lkanin global iglim muibarizesinda aparici rol oynadigini
nuamayis etdirir va iglim dayisiklikleri ile mubarizade beynalxalq seviyyede masuliyyatli movgeda
oldugunu tesdiglayir [3]. Bu konvensiyanin esas maqgsadi global iglim hadsflaerine ¢atmaq ve ekoloji
balansin qorunmasini temin etmak Uc¢ln beynalxalqg emakdashgi guclandirmakdir. Tadbir zamani
Olkealer arasinda iglim dayisikliyi ile mUbarizede yeni yanasmalarin ve igtisadi inkisafla bagh ekoloji
dayanighhgin slagslandirilmasi Gglin muzakiralarin apariimasi nazards tutulur. COP29 hamginin ya-
sil igtisadiyyatin tesviqi ve innovativ texnologiyalarin tatbiqi ile bagli genis muzakirslere serait yara-
dacaqdir. iki heftslik tadbir programinda, bir IT miitexessisi olaraq, xiisusile 17 noyabrda, elm, texno-
logiya, innovasiya ve regemsallasmaya dair tematik gunun tegkili, miasir texnologiyalarin iglim
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maqsadlerine ¢atmaqgda oynadigi rolu diggatimi ¢akdi. Bu mihim beynaslxalq tadbir, Azerbaycanin
"Azorbaycan 2030: Sosial-igtisadi inkisafa dair Milli Prioritetlor" tizre Dévlst Programinda nazarde
tutulmus magsadlari ile de uygundur (sakil 1).

Sokilden goérindiyu kimi, program c¢argivasinde ndvbati onillikde 6lke sosial-igtisadi inkisafi
tomin etmak magsadile asagidaki bes milli prioriteti reallasdirmagi hadafleyir [1]. Qeyd edilan Milli
Prioritetler, eyni zamanda, Birlagsmis Millatlor Tagkilatinin “Dinyamizin transformasiyasi: 2030-cu
iledek dayaniqli inkisaf sahasinda Gundalik’dan irali gelan 6hdaliklarin icrasi istiqamatinda de xtsusi
ashamiyyat kasb edir. Uclincii ve besinci prioritetin bir-birine inteqrasiyasi ele mahz reqgemsal sena-
yenin yasill igtisadiyyata tesirini ortaya goyur. Bu iki prioritetin birlesmasi, reqemsal sanayenin yasil
igtisadiyyatla integrasiyasinin vacibliyini ve bunun ham igtisadi inkisaf, ham da atraf muhitin gorun-
masi baximindan mihdm rolunu vurgulayir. Regemsal texnologiyalar, xtisusan de senaye 4.0 ¢orgi-
vasinds tetbiq edilon avtomatlasdirma, robotlasdirma ve mealumat analitikasi kimi haller, istehsalat
proseslarini daha semarali vo ekoloji cehatden faydali eda biler. Eyni zamanda, bu texnologiyalar
tabii resurslardan istifadani azaltmagla yanasi, enerji sarfiyyatini da minimuma endirir, straf muhitin
gorunmasina boyuk tohfe verir.
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Sokil 1. Azerbaycan 2030: Sosial-igtisadi inkisafa dair Milli Prioritetlor

Aparilan tehlillar asasinda raqemsal senayenin tatbiqi ile yasil igtisadiyyatin inkisaf strategiyasi
cadval 1-da geyd olundugu kimi formalasdirilmasi magsadauygundur. Regamsallagsmanin tatbiq ob-
yektlarindan biri kimi "agrar sektor" gotirek [4]. Agrar sektorda ragamsallagsmanin tatbigile kand
tesarrifatl proseslarinin avtomatlasdiriimasi ve optimallasdiriimasi, enerji semaraliliyinin artiriimasi
va atraf mihite tasirlerin azaldilmasi miumkuindur. Beloe ki, agrar sektorda asas reqemsal texnologi-
yalar arasinda loT (internet of Things) cihazlari, smart sensorlar, peyk nazarasti, bdyiik melumat ana-
litikasi ve bulud hesablama sistemlari xtsusi yer tutur. Masalan, loT sensorlari ile torpaq rutubsati,
temperatur ve bitki saglamligi baradas real vaxtda melumat toplanir. Bu malumatlar asasinda optimal
suvarma va gubralemsa rejimlari tayin oluna biler ki, bu da resurslarin azaldilmasi ve mahsuldarligin
artirlmasina xidmat edir. Regemsal malumat bazasi vasitasile agrar sektorda istifade olunan resurs-
lar, enerji sarfiyyati, torpadin vaziyyati vo mahsul gostericilari kimi malumatlar naezarstds saxlanila
biler. Bu bazadan alinan melumatlarla atraf mihits tasirlerin minimallasdiriimasi maqgsadile yeni ya-
nasmalar ortya qoya bilar. Masalan, resurslarin haddindan artiq istifadasini azaltmaq tctn kand te-
sorrufatinda igledilan kimyavi maddaelarin migdarini tenzimlemak mimkundir. Agrar sektorda tatbiq
ucun prototip olaraq, agilli suvarma sistemleri, enerji istehlakini azaldan va bearpa olunan enerji ilo
islayan ragamsal haller hazirlana biler. Bu prototiplar ilkin olaraq pilot olaraq taserrifat sahslerinde,
Uzumculikde, baramagiligda, mahsulun yigilmasinda ve gablasdiriimasinda sinaqdan kegirila bilar.
Belalikla, agrar sektorun reqemsallagmasi resurslardan daha effektiv istifadeni temin edarak, atraf
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muhits tasirlari azaldar (masalen, suya ganast, kimyavi gubraslerin azaldiimasi), sonda mahsuldarhgi
artiraraq igtisadi dayaniglihgi gliclandiriimasine sebab olacaqdir. Bu yanasma Azarbaycanda aqgrar
sahade regemsal yasil igtisadiyyat strategiyasinin formalasdiriimasi ve davamli kand tasaerrifatinin
temin edilmasi Ugln mihim addim olacaqdir.

Cadval 1. Ragamsal sanayenin tatbiqi ils yasil iqtisadiyyatin inkisaf strategiyasi

i Strateji hodaf Tadbirler
1.1. Regamsal texnologiyalarin tatbiq imkanlarinin arasdiriimasi.

Ragamsallagsmanin tatbiq

1 . 1.2. ©traf mihit ve igtisadi gostaricilarin reqgamsal malumat bazasinin yaradilmasi.
obyektlori S L
1.3. loT va enerji idaraetma prototiplarinin hazirlanmasi.
Pilot layihaler ve 2.1.Yasll igtisadiyyat sahalarinda pilot reqemsal tetbiglarin basladiimasi.
2 | ekosistemin 2.2.Dovlst ve 6zal sektor tarafdagliglarinin glclandiriimasi.
genislondiriimasi 2.3. Ragamsal infrastruktura dair texnologiya teminatcilari ile amakdaslig.

3.1. Milli yasil igtisadiyyat platformasinin yaradilmasi.

3 | Ragamsal transformasiya | 3.2. Barpa olunan enerji texnologiyalarina ve yasil infrastruktura sermays qoyulusu.
3.3. Ragamsal yasil igtisadiyyata dair ganunvericiliyin inkisafi.

4.1. Yasll igtisadiyyat haqginda ictimai maariflendirma programlari.

ictimai maariflondirma va

4 davamli inkisaf 4.2. Isci kadrlarin ixtisasartiriimasi va tslimler.
4.3. Davamli davranig modellari va tacribalarinin tesvigi.
Monitoring, 5.1. Regemsal yasil iqtisadiyyat izre asas gostericilerin izlonmasi ve monitoring.
5 | tekmillasdirma va 5.2.Yeni texnologiyalarin tatbigi ve miqyasinin genislendiriimasi.
davamlilig 5.3. Movcud hallerin optimallasdiriimasi ve davamli inkisafin temin edilmasi.

Pilot layihaler yasil texnologiyalarin effektivliyini yoxlamaq tgin alverigli bir Gsuldur ve tmumiy-
yatlo ilkin merhaleda mahdud migyasda hayata kegirilir. Bu, texnologiyalarin real tasirini giymatlon-
dirmak, iqtisadi semaraliliyini dlgmak ve texniki problemlari aradan galdirmaq Ggln genis imkanlar
yaradir. Azarbaycanda pilot layihalar mixtslif sahalarde hayata kegcirilir, masalan, shalinin ve mias-
siselarin eneriji istehlakini optimallasdiran ve eneriji itkilerini azaldan texnologiyalarin sinagdan ke-
cirilmasi, kand teserrufatinda smart suvarma ve akingilik texnologiyalari Ggtin reagamsal hallerin tet-
bigi ile atraf muhitin gorunmasi ve resurslardan semarali istifade temin edilmasi, yasil nagliyyat vasi-
telarinin tatbiqi ve sahar infrastrukturunda enerji genasti U¢lin sensor asasli sistemlarin tatbiqgi ve s.
Dovlet-0zal sektor tarafdasliglar regamsal yasil igtisadiyyatin genislandiriimasi G¢iin shamiyyatlidir.
Bu cur emakdagliq dovletin dastayi ve 0zal sektorun innovasiya gticu ile tachiz olunur, maliyye va
texnoloji resurslarin birlagdiriimasine ve daha boyuk layihalarin hayata kegcirilmasine sarait yaradir.
Masalan, dovlst, reqemsal texnologiyalarin tatbigi tc¢ln yerli v beynalxalq texnologiya sirkatleri ila
amakdasgliq quraragq, yasil igtisadiyyatda yeniliklari tatbiq edas bilar. Ozal sektordan maliyys va texno-
logiya teminati alde edarak ekoloji hallerin reallagdiriimasini surstloendirmak mimkindir. Texnolo-
giya teminatgilari ile amakdasliqg regamsal infrastrukturun qurulmasi va inkisafi Ggtin béyuk shamiy-
yat kasb edir. Bu amakdasliglar vasitasile miasir reqemsal hallar, masalen, loT cihazlari, bulud he-
sablamalar va béyik malumat analitikasi tatbiq edile bilar. Straf muhit gbstaricilarinin izlenmasi ve
resurs istifadasinin idare olunmasi Ugun bulud hesablama texnologiyasi ve sensor sabakalari isti-
fadasinin ahate dairasi genislonmalidir. Bu texnologiyalar straf mihit malumatlarini real vaxtda
izlemak va gerar gabul etmak tcln effektiv naticaler ortaya qoyur. Masalan, istifadagi davraniglarinin
izlanmasi, eneriji istifadasinin optimallasdiriimasi texnologiyalari ve monitoring sistemleri ve s. Bels-
likla, reqemsal yasil igtisadiyyat Ggun pilot layihaler ve ekosistemin genislandiriimasi glicli ekosistem
formalasdirir va igtisadiyyatin dayanigl inkisafina destek verir.

Milli yasll igtisadiyyat platformasinin qurulmasi, reqemsal yasil igtisadiyyat malumatlarinin mar-
kazlesdiriimasina, igtisadi ve ekoloji gostaricilerin izlenmasins imkan yaradir. Bu platforma vasitesile
yasil iqtisadiyyat faaliyyatleri tgun talsb olunan malumatlar bir yerds toplanaraq saffafliq artir ve
malumatlara asaslanan gerar gabul etma proseslari tekmillagdirilir. Barpa olunan enerji ve yasil
infrastruktur sahasinde sarmayaler iqtisadiyyatin davamli inkisafini ve enerjidan semarali istifadani
temin etmak UGglin muhumddr. Bu addim ham da karbon emissiyalarini azaltmaqgla straf muhitin qo-
runmasina téhfe verir vo yeni ig yerlarinin agilmasina sabab olur. Azarbaycanda kulsak va glines
enerjisi kimi barpa olunan manbalare sermaya qoyulusu bu istigamatds asas addimlardan biri hesab
olunur. Ragamsal yasil iqtisadiyyata destak veran qanunvericilik bazasinin yaradilmasi reqemsal
texnologiyalarin ve yasil igtisadiyyat faaliyyatlerinin inkisafini asanlagdirmasina imkan veracokdir.
Bu garcivada enerji ssmaraliliyi, karbon emissiyalarinin azalmasi ve yagil infrastruktura dair ganunlar
gabul edile biler ki, bu da regamsal transformasiyani guclendirir ve ekoloji standartlari misyyan-
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lasdirir. Bu Ug istigamat birlikds reqemsal yasil igtisadiyyatin davamli inkisafini tamin edir va atraf
mduhite tesirin azalmasina, igtisadiyyatin ise regamsal olaraq gticlenmasina yol agir.

ictimai maariflondirma programlari comiyystin yasil igtisadiyyatin shemiyystini anlamaq ve straf
muhite olan tesirlarini azaltmaqg dg¢in muhidmdir. Bu programlar vasitesile fardler enerji genasti,
tullantilarin takrar emali, temiz texnologiyalarin istifadasi ve barpa olunan enerji manbalarinin tatbiqi
barede malumatlandirila biler. Bu, daha ekoloji stiurlu camiyyatin formalasmasina téhfa verir. Yasil
igtisadiyyatin inkisafi (iglin is¢i qlivvesinin mivafiq bilik ve bacariglara yiyslenmasi vacibdir. ixtisas-
artirma ve telimler yasil texnologiyalar, davamli enerji hallari ve ekoloji idarsetma sahalarindas isgila-
rin seristalarini artirir. Bu, igtisadiyyatin reqemsal ve ekoloji transformasiyasini suratlondirmak ti¢iin
muhdm addimdir ve isgilerin daha yiksak ixtisas taleb edan islera uygunlasmasini temin edir. Da-
vamli davranis modellarinin tesviqi fardlar va miassiseler arasinda uzunmiddatli yasil vardiglarin
formalasmasini dastaklayir. Bu, enerji istifadasinin azaldilmasi, tekrar emal va ekoloji masuliyyatli
istehlak modellarinin yaradilmasi kimi tadbirlerle atraf mihite misbat tesir gbsterir. Bu yanasma ham
da davamli igtisadi inkisafin tesvig edilmasine komak edir. Bu istigamatler camiyyatin yasil igtisadiy-
yata dastayini artirir, eyni zamanda igtisadiyyatda regemsal ve ekoloji transformasiyanin darinlagme-
sina tohfa verir.

Yaslil igtisadiyyatin effektivliyini temin etmak Ug¢in asas gdstaricilerin izlenmasi vacibdir. Bu
gOstericilara karbon emissiyalari, enerji istehlaki, tekrar emal daracsleri ve su resurslarinin istifadasi
daxildir. Monitoring vasitasile igtisadiyyatin atraf mihite tesiri davamli olaraq giymatlendirilir va mu-
vafig addimlar atilir. Reqemsal texnologiyalarin tatbiqi ile bu géstaricileri daha daqiq ve real vaxtda
izlemek mumkundur, bu da dayanighlig artirir. Reqemsal yasil igtisadiyyatda yeni texnologiyalarin
totbigi va geniglandiriimasi innovasiya sirstini artirir. Bura enerji samaraliliyini artiran haller, barpa
olunan enerji texnologiyalari va ekoloji analitik vasitaler daxildir. Bu texnologiyalarin migyasini genis-
landirmak onlarin tatbiq sahasini artirmaqgla beraber igtisadi va ekoloji tasirlari guclendirir. Davaml
inkisafin tamin edilmasi U¢iin mévcud texnoloji hallerin optimallagdiriimasi vacibdir. Masslen, artiq
totbiq edilmis ekoloji texnologiyalarin davamli olaraqg yenilenmasi ve resurslarin istifadesinde opti-
mallasdirmalar hayata kecirmakle igtisadiyyatin dayaniqgli ve reqabaet gabiliyystli olmasi tamin edilir.
Bu, ham da ekoloji tasirleri minimallagsdirmaga kémak edir. Belslikle, hadef istigamatler reqemsal
yasll igtisadiyyatin davamhligini tamin edir, igtisadi samaraliliyi artirir ve atraf mahitin gorunmasina
xidmat edir.

Natica va takliflar. Regemsal sanayenin tatbiqi ile yasil igtisadiyyatin inkisafi Azarbaycanda
davamli igtisadi artim, ekoloji problemlarin halli va enerji resurslarinin daha semarali istifadasi tgln
bdyuk potensiala malikdir. Bu strategiyanin tetbiqi, straf mihits tasirlerin azalmasi, iqtisadi mahsul-
darligin artirilmasi va yeni is yerlarinin yaradilmasina sabab olur. Regemsal texnologiyalarin tatbiqi,
ictimai maariflandirma, pilot layihaler ve monitoring vasitesile yagsil igtisadiyyatin hartarafli desteklan-
masi Olkenin dayanigli inkisaf hadaflarine ¢atmaq Ugun vacibdir. Milli yasil igtisadiyyatin inkisaf
strategiyasi asagidaki meyarlarin tamin olunmasi ile ugurlar reallagdirila bilar:

- Milli yasil iqtisadiyyat platformasi yaradilaraq regamsal yasil iqtisadiyyat malumatlari vahid
markazda toplana biler. Bu platforma vasitasile atraf mihit gostaricilari izlanir vo ddvlet, 6zal
sektor va ictimaiyyat Ugln agiq girisi olan malumatlarla temin edilir.

- Yasll igtisadiyyata dair pilot layihalarin genislendiriimasi Giclin alave maliyys ve texniki dastak
temin edilmalidir. Bu, yeni texnologiyalarin real seraitde sinaqdan kegirilmasina va genis miqg-
yasda tatbigina imkan yaradacaqdir.

- Ragamsal yasll igtisadiyyati destakleyan ganunvericilik ¢carcivasi formalasdiriimalidir. Bu ¢arci-
vo enerji semaraliliyi, karbon emissiyalari ve resurslarin idareedilmasi ilo bagl standartlari
tanzimlamali va davamli inkisaf Ggln hiqugi baza temin etmalidir.

- Yagsll igtisadiyyat mévzusunda camiyyatin malumathhgini artirmaq tg¢un genis maariflondirma
programlari hayata kecirilmalidir. Bu programlar vasitasila ekoloji biliklerin va yasil igtisadiyyata
uygun davranis modellarinin tagviq edilmasi cemiyyatda daha genis gabul tapar.

- Berpa olunan enerji va enerji semaraliliyi sahasinda yeni texnologiyalarin tatbigi ve mévcud
hallerin optimallasdirilmasi dayanigl inkisafi desteklayacak.

Bu taklifler yasil igtisadiyyatin reqemsal senaye vasitesile giclendiriimasi istiqamatinde addim-
larin davamlihgina ve Azarbaycan igtisadiyyatinin ekoloji cehatden daha dayaniqli hala gatiriimasine
dastak ola bilar.
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Mingacevir, Azarbaycan
samira.mustafayeva@mdu.edu.az

Xilase

Turizmda yeni-yeni destinasiyalarin artmasi ve mdvcud destinasiyalarin da getdikce bdylmasi ile turizm sektoru
suratli bir gakilda inkisaf etmakdadir. Bu inkisaf turistik 6lkslars igtisadi, sosial, madani, ekoloji, ve s. kimi tasirlerin getdikce
tabii qaynaglarin tikenmasing, gida tullantilarina, straf mihitin girklenmasine ve madani ehtiyyatlarin da zarer gérmasina
sabab olur. Bu baximdan, hamin ehtiyyatlarin galacak nasillara galmasini va tabii gdzalliklarin gorunmasini temin etmak
Ucun yaslil igtisadiyyat ve davaml turizm anlayislari gindema gatirilmis ve getdikce daha vacib hala galib ¢ixmislar.
Bunadan basqa onu da qgeyd etmliyik ki, getdikca ekoloji cahatden maariflonmis turistlarin sayi da artmaqdadir ki, onlarin
da asas secimi atraf mihita az zarer vuran turizm faaliyyati ilo masgul olan firmalardir. Bu firmalarin da turizm bazarinda
gdzacgarpan Ustunluklerini gora bilerik. Bu maqaleds asasen yasll igtisadiyyat, greenwashing, ekoturizm, davamli turizm
va regenerativ turizm anlayiglarinin shamiyyati ve bu anlayislara istigamatlenmis aragsdirmalar apariimisdir.

Acar sdzlar: turizm, dayaniql igtisadiyyat, yasil igtisadiyyat, greenwashing, davamli turizm, ekoturizm ve regenerativ
turizm

Giris

Osas galirleri turizm sektorundan formalasan dlkalerde getdikca artan turist sayi bu dlkslerds
yeni-yeni destinasiyalarin yaranmasina sabab olur. Turizmdaki bu artim surati hamin 6lkalerds atraf
muhit problemi yaradir ki, bu da sektorun davamlilidi ils bagli ciddi problemlar yaradir. Bu problem-
larin yaranmasi mahz yasil igtisadiyyat, yasil marketing, davamli turizm kimi anlayiglarin mizakire
edilmasina gatirib cixarmisdir. Els bu prosesla ds inkisaf etmis 6lkalards istehlak¢i stiurunun artmasi
ilo ekoloji cahatdan temiz mahsullar istehsal olunmaga baslaniimisdir. Hassas istehlakgilarin bu
mahsullara artan telabi ile bir cox muassisaler yasil etiketli (eko-etiketli) mahsullar istehsal etmaye
tasviq edilmis va belslikle da, eko-etiketli mahsullarin sayi getdikce artmisdir.

Turizm sanayesinds yerlasdirma miuassisalerinin ekoloji sGurunu artirmaqg Ugiun yasil ulduz
nisani tatbiq olunmaga baslamis va bu tecriibe getdikce genis visat almaqgdadir. Bu nisanin tatbiqi
ilo ekoloji cehatdan temiz yerlasdirma muassisaleri yasil ulduzla mukafatlandirlir. Yasil ulduzu olan
muassiselar yerlosdiklari 6lkada igtisadi tagvigler almasalar da, yasil ulduz meyarlarina cavab ver-
dikds, suurlu istehlakgilarin bu miuassisslars Ustlnliik vermasi sababinden emaliyyat xerclari azalir
ve satiglari artir. Turizm muassisalerinin bu ekoloji cehatdan temiz tecribalari igtisadi gozlentilardan
basga mihim sosial masuliyyst vezifesini de Ustslayir [Sahin, U. ve Asici A., 2017, 121].

Bu arasdirmada yaslil igtisadiyyat ve onun ¢arcivasindaki anlayiglar yer alir va davamli turizm
movzusu hartarafli mizakirs edilir. Tatgiqata davamli turizm, ekoturizm va greenwashing Ugtin gay-
dalar ve tecruibalar de daxildir.
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1. Yasil iqtisadiyyat

Yasil igtisadiyyat, davamli igtisadi inkisafa esaslanan, tabiste zarar veran insan midaxilalerini
aradan galdirmagi ve belalikle da tabii hayata ve atraf mihite zararin garsisini almagi hadafleyan,
tebiata uygun igtisadi bir yanasma olaraq ifade edilir [Kusat N., 2013, 4898]. YaslIl iqgtisadiyyat ¢or-
civasinda yasil marketing eko-etiket, eko-turizm, davamli turizm va yasil ulduz anlayislarini 6ziinde
birlesdirean mihim igtisadi deyera ¢evrilmisdir. Bu anlayiglarin tmumi tarifleri asagidakilardir:

Yasil Marketing: atraf muhitin ¢irklanmasi, eneriji istehlaki ve tikenan resurslara garsi hassasliq
talob edan ve cemiyyatin ehtiyaclarini 6demakde masuliyyat hissi ile uzunmuiddatli galir alde etmayi
hadafloyen biznes strategiyasidir [Erbaslar G.,2012, 95].

Eko-etiket: Eko-etiket ekoloji cehatden temiz mahsullara veriloan mikafatdir. Eko-etiketlemanin
maqgsadi istehlak¢ilarin atraf mahit hagginda malumatliigini artirmaq, artan istehlak talsbi ils isteh-
salcilari eko-etiketli mahsullar istehsal etmays ybnaltmak va etiketsiz mahsullarin istehsalini azalt-
magqdir [Alagéz S., 2007, 8].

Eko-turizm: Davamli turizmin bir hissasi olan ekoturizm, tabii ehtiyatlardan, tebii arazilerden ve
madaeni sarvatlarden masuliyyatli sakilds istifada ve gorunmagi hadaflayan, yerli ve milli inkisafa toh-
fa veran bir turizm ndévadar [Cisil ve d.,2013, 68].

Davamh Turizm: Davaml turizm ziyaratgilarin, senayenin, atraf muhitin ve ev sahibi icmalarin
ehtiyaclarina cavab veran va cari ve galacak igtisadi, sosial ve straf mihits tasirlari tam nazare alan
turizm ndvi kimi musyyan edilir [Dodds R., Butler R.,2010, 42].

Yasil Ulduz: Bunlar turizm misassisalarinin enerji, su, tullantilar, ekoloji faaliyystler ve atraf mu-
hit hagqinda melumatliliq tacriibslarine géra tasnifati ile bagl ve bu kontekstds bir ulduzdan bes
ulduza gader olan tedqiqgatlardir [Tellioglu S ve Simsek N.,2016, 558].

Yasil igtisadiyyata esasen, muassisaler ekoloji cohatdan tamiz istehsal ve xidmat siyasatini qo-
bul etmalidirler. Bu kontekstde muassisaler istehsal va atraf muhit masalalarini birlikde nazarden
kecirmali ve igtisadi gbzlentilarinden daha ¢gox ekoloji teamiz istehsal yanagmasina shemiyyat verma-
lidirler [Erdogan N., 2017, 25].

istehlakg! profilinin straf miihit hagqinda getdikce daha ¢ox stiurlu olmasi ile slagedar olaraq,
muassisalar inkisaflari buna uygun izlemali, marketing arasdirmasi aparmali va istehlakgilarin ekoloji
cohsatden temiz mehsullara maragini gézardi etmamalidir. Bir s6zla, ekoloji cehatdan temiz istehsal
siyasati muessisalarda genis yayilmali ve muassisalar tebii ehtiyatlarin mévcudluguna va gorun-
masina dastek olmalidir [Cisil va d.,2013, 64].

Yasil istehsal anlayisinda "4S" dusturu [Erbaslar G.,2012, 98]:

1. Memnuniyyat (Satisfaction): istehlakgilarin ehtiyac va istaklarinin 6danilmasi.

2. Davamlihq (Sustainability): Mahsulun enerji va resurslarinin davamhhiginin temin edilmasi.

3. Sosial Magbulluqg (Social Acceptability): Mahsulun va ya biznesin canlilara va ya tabista

zorar vermamasinin ictimai sakilde gabul edilmasidir.

4. Tehlukasizlik (Safety): Mahsul insanlarin saglamhgina tehliika yaratmir.

Cadval 1: Yasil va davaml igtisadiyyata kecid zamani va ondan sonra yarana bilacak Ustunlukler va ¢atismazliglar
[Barbiroli G. , 2011,24]:

Otraf mihite uygun olan ganastcil mahsullar istehsal
olunur.

Bitun faaliyyat sahalerinda yeni texnologiyalarin inkisafi ila
global va yerli ehtiyaclarin daha uygun sakilde édanilmasini

Enerji va tabii sarvatlorin giymatlari galxir.

Kand-arzag ve aqrosanaye resurslarinda yiksak
giymatler bas verir

tomin edir.

Yeni mahsullarin yeni funksiyalari bu mallarin istifade Butlin sahalards yeni texnologiyalarin inkisafi Ggin
dayaerini maksimum daracads artirir. yuksak investisiya xarclari talab olunur

Kicik va orta dl¢lili xidmat va texniki yardim sirkatlori Sirkat miinasibatlerinds, élcllards va istehsal etdiklori
meydana ¢ixir ve yeni is imkanlari yaradilir mahsullarin deyarinds azalma bas verir.

Saharlari vo meqapolislari davamli is ve yasayis

Umumi resurs semaraliliyi artir, enerjiye ve digar tabii . ) L
sahalerina ¢evirmak Ugln talab olunan xarclar

ehtiyatlara telebat azalir

bdyukdur.
Davamli gseharlarda hayat keyfiyyati cox yuksalir. ﬁlllher:sim aliciliq qabiliyystinin azalmas mugahids
Sexsi ehtiyaclar ve is vaxtinda harakatlilik azalir, resurs Ekoloji cahatdan saglam va igtisadi Ustunliklere malik
samaraliliyi artir, yeni materiallar hesabina girklanma ve olan yeni nagliyyat ve dagima sistemlarinin istehsali
enerji intensivliyi azalir. Ucln teleb olunan investisiya xarclari yiksakdir.
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2. Davamli turizm

Birlosmis Millatler Taskilatinin Umumdiinya Turizm Teskilati (UNWTO) davamli turizmi “bélgede
hayat keyfiyyatini yaxsilasdiran, turistlor tc¢in yiksak keyfiyyatli tocriibe temin eden ve ham ev
sahibleri, ham da turistler tgtin atraf muhitin keyfiyyatini goruyan” bir yanagma kimi miayyean edir
[UNWTO (2013)]. Basqa s6zls, davamli turizm; Dayanigli inkisaf prinsipleri nazera alinmaqla bu gin
va galacakda turizm fealiyyatinin bltlin igtisadi, sosial ve ekoloji tasirlarinin tamin edilmasidir.

Turizmin inkigafini pozmadan ekoloji dayarlari gorumaq maqgsadi dagiyan davamli turizm anla-
yisini muxtelif yollarla muayyen etmak mumkindur. Davamli turizm; Tabii, madani ve sosial servat-
leri uzunmuddatli perspektivde qoruyan va bu ehtiyatlarin inkisafina destek veran bir yanasmadir.

Davamli turizm siyasatinin magsadlarini [UNWTO (2013)]:

» Tabii muhiti va ekoloji prosesleri mahv etmamak;

» Daxili ve xarici turizm harakatini inkisaf etdirmak;

» Turizmi saxalendirmak;

» Turizm konsentrasiyasinin zaman ve makana yayilmasi ile ehtiyatlarin mahv edilmasinin

garsisini almaq vae fealiyyatlarin sabitliyini tamin etmak;

> Bunlari nagliyyatin va sahar infrastrukturunun giclendiriimasi kimi siralamagq olar.

Dinyada turizmin davamliiginin temin edilmasi istigamatinde aparilan iglerin an mihum nu-
munasi ekoloji mehmanxanalarin ulduz reyting sistemidir. Dinyadaki ekoloji cehatdan tamiz otellori
tosnif etmak Uclin "Dinyanin Eko Otelleri" adli teskilat terafinden ulduz reyting sistemi hazirlanib
[Turan S. va d.,2017, 90]. Bu kontekstde mehmanxanalar eneriji, su, tullanti, ekoloji faaliyyatlor vo
atraf muhit hagginda malumatlandirma tacriibalerine gors tasnif edilir va bir ulduzdan bes ulduza
goader tasnif edilir. Hor kateqoriya Uzre alinan ulduzlarin ortalamasi goétirilarek otelin yasilliga va
atraf mihite qarsi hassasligini gésteran yasil ulduzlarin sayr misyyen edilir [Tellioglu S ve Simsek
N.,2016, 558].

3. Eko-etiket

Fardlerin va digar canlilarin saglam yasamasi ekosistemin gorunmasindan va onun funksionalli-
gindan asilidir. Cunki ekosistema dayan ziyan dayaniqgli resurslarin azalmasi ve saglamliq dgln
tehlikali amillerin meydana ¢ixmasi seklinde bitliin canlilara, xisusan de insanlara zarar verir
[https://www.eko-etiket.com/ekoetiket/eko-etiket/ ].

Dunya shalisinin stratli artimi naticasinda mahsul ve xidmatlar, xlisusile senaye vo senayelos-
ma de artmisdir. Mahsul ve xidmatlerin istehsali ekoloji tarazliyi pozmayacaq hassasliglar nezare
alinmagqgla muayyen sartlarae va prosedurlara uygun hayata kegirilmalidir. ks halda, ekoloji problem-
lar ciddi tahlikalara gevrilir ve insanlarin hayati Ggln tahlika yaradir.

Oslinda, btln dinya ekoloji problemlars savvalkinden daha hassas ve xabardar olur. Buna géra
das istehlakgilar ekoloji problemlare ve atraf mihite zerar vuran mahsullarin istifadesine daha hassas
yanasir va bu mahsullara maragi artir. Statistikalar stbut edir ki, istehlak¢i segmentinin Ustlnlik
verdiyi mahsullar atraf mihite hassasligi yuksak olan mahsullardir.

Turizmde eko etiket - O, mihafize, masuliyyat, tahsil ve icma integrasiyasi kimi esas prinsiplori
vurdulayir. Turizma galince, insanlar tekce gunas, qum va danizkenari tatilleri dusunmurlar. Tatil
konseptinda tebist ve tabii hayatla integrasiya yolu ila fergli madeniyystleri yasamagq ve hiss etmak
kimi mihim istehlak¢i arzusu halina galmisdir [https://www.eko-etiket.com/ekoetiket/eko-etiket/ ].
Malumdur ki, turizma son zamanlara geder davam edan ananavi yanasma 6lkamizin tabii gozalliyina
xolal gatirib. Yerli madani struktur global kapitalizmin qurbanina gevrilir, masalen, turizm mehman-
xanalari ve ya kurort kendleri G¢lin sahilyani, kend tasaerrtifati ve ya mesa torpaqlarinin bosaldiimasi,
bu srazilerde muassisalarin agiimasi ve s.

Magsadi - regionun, bdlganin, cografiyanin mévcud ekosistem ve madaniyyatini gorumag, onun
madani va ekoloji xtisusiyyatlarinin davamhligini tamin etmak, tabii qurulusu pozmadan regionun
inkisafini temin etmakdir. Belalikla, magsad rayon sakinlari t¢lin davamli galir slde etmakdir.

Tabii gozalliyi uzunmuddatli perspektivde qorumad, ekosistemlars ve yerli madeniyyata zararin
garsisini almagq istehsalgilarin va istehlakgilarin insani borcudur.

4. Greenwashing

Bir sirkatin mahsulunun ve xidmatinin etraf muhite gdsterdiyi misbat ekoloji tasiri haqqinda
yalan va aldadici iddialar irali sirmasidir. Homin sirkatler 6z mahsulunu satraf mihite zararsiz oldugu-
nu iddia edir, gercekds ise asl olmayan harekat ve ya fealiyyat gdsterir. Greenwashing sirkatlarin
muayyen auditoriyani celb etmak Ug¢ln “yasil sézler’den va yalangi “yasil vadler’den istifade edarak
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ictimai imicini nece “yudugunu” tasvir etmak Ugun istifade edilon kalmadir [https://www.iisd.org/
publications/trade-and-green-economy-handbook-third-edition ].

Turizmde greenwashing — bu ele bir zararli tacribadir ki, burada insanlari inandirmaga caligirlar
ki, ekoloji temiz seyahet standartlarina cavab verirlar. Halbuki bunun tam aksidir.

Greenwashing — coxlu sayda miusteri calb etmaysa ybdnalmis bir marketing texnikasidir.
istehlakgilar ela diistinirler ki, onlar pullarini na ise bir davamli seye xarclayirlor, ancaq measuliyyatli
sirkat bununla bagh heg¢ bir is gérmar. Bu cir tanitim hagigsten hagiqgetde turizmi yaxsiliga dogru
dayismak istayen sirkatlora etibar gazanmaqda c¢atinlik toredir [https://www.iisd.org/publications
[trade-and-green-economy-handbook-third-edition ]. Clnki hamisa oxsar marketing tipindan istifada
etdiklerina goéra istehlakgilar haqigini saxtadan ayird eda bilmirler. Bu da butoévlikde davamli turizm
sektorunun etibarlihiga layiq olma igini ¢atinlasdirir.

Turizmde greenwashing xususile zararli ola biler, ¢linki pullarini hagigseten masuliyyatli seferlera
xarclamak istayon sayahatcilar sonda ela ¢ixir ki, pula yénalmis faaliyyat gosteran sirkstlare xerc-
layirlar. Masalan, mehmanxanalar ve ya turoperatorlar sizi inandirirlar ki, onlarin faaliyyastlari yerli ic-
malara ve evsiz heyvanlara komak edir. Amma aslinde onlardan sui-istifade edirlor. Hoamin mues-
siselar asagi amak haqqi 6dayir, naticeds galirin boyuk hissasi varli sahibkara ve investora catir.

Turizmdae asagidaki greenwashing niimunalearine rast galmak mumkundur [https://www.iisd.org/
publications/trade-and-green-economy-handbook-third-edition]:

» Saxta “eko” etiketlarin tabligi;

» Bir miusbat seya diggat yetirmak qalanlarindan qa¢cmag;

» Qanundan ikibagl istifada. Sirkati atraf mihit dostu kimi géstarmek. Bu zaman sizdan atraf

mahitin mihafizesi adi altinda slave 6denis ve ya harekat etmayinizi xahis eda bilerler;

> “Yagll dil’den ve “yasil” marketing texnikalarindan istifads;

» ©Oftraf muhite deymis ziyan barasinda yaln ve ya sigirdilmis iddialar;

» Ekoloji cehatden guya ki, temiz mahsullarin irsliladilmasi.

Masuliyyatsiz biznesloer butlin davamli turizm sanayesini tehdid etdiyi tglin greenwashing ile
mibarize aparmaq vacibdir. Yaxsi niyyatli turistler atraf mihite manfi tesir géstermayen va buna
layiq destinasiyalara ayrilan pullari sllarinden alan destinasiya ve ya turlar tgun rezervasiyalar edir-
lor. Bu eyni zamanda haqiqi yaxsiliqg edan sirkatlara istehlakgilarin etibarinin itirmasina da gatirib
cixarir. Haqiqi sirkatlarin saylarine mahal goyulmur va ¢ox ehtiyac duyulan turizm galirlari sehv allera
kecir. Bunun tcin turizmde greenwashing den gagmagin sarti de olsa asagidaki yollarini geyd etme-
liyik:

. Yazilmig batlin sarhleri yoxlayin ve 6z serhinizi mitlaq geyd edin;

. Manfaatin hara yonaldiyini yoxlayin;

. Gedilan destinasiyada avvalcadan turpaketds geyd edilmiglara na clir emal olunduguna baxin;
. Lazim galdikda muassiseni masuliyysta calb edin;

. Biznesin quruculari ile temasda olun.

. Regenerativ Turizm

Turizmin planets manfi tasirini neytrallagdirmaga yonalmis “davamli turizm” anlayisindan kenara
¢ixaraq, “regenerativ turizm” yerli insanlara ve atraf miuhite misbat tasir alave etmaye asaslanir.
Onun ugurla hayata kecirilmasi bugtinkl deyisen cemiyystds tatilin hagigaten na demak olduguna
dair dusuncae terzinin dayigdiriimasini taleb edir.

Taasslf ki, turizm hamise madaniyyat, tarix, qastronomiya ve tabist tarafinden dastaklonan pul
gazanma masini kimi disunulib. Lakin son illarde “davamliliq” fenomeni ile bu sektora alave dayar
vere bilacayi askar edilmisdir. Anladiq ki, ekoloji cahatdan tamiz, madeniyyste hérmatle yanasan,
tabiati goruyan turizm mimkundur. Davamliliga va yenilenmaya asaslanan “regenerativ turizm” bele
tendensiyalardan biridir.

Regenerativ turizm, davamli sayahat va yeni istigamatler kesf etmakdan alave, destinasiyanin
gorunub saxlanmasina va hamin regionun shalisinin rifahinin yaxsilagsmasina téhfs veracak turizm
yanasmasidir [https://www.sentrum.com.tr/kose-yazilari-ve-blog/blog/rejeneratif-turizm-nedir]. Mag-
sad ziyaretcileri tayinata misbet tasir géstarmaya ruhlandirmaqdir. ©9sas maqgsad odur ki, ziyaratcilar
kurorta musbat tasir gostarsinlar, onu tapdiglarindan daha yaxsi buraxsinlar. Bu, straf mihits zerar
vermoakdanse, onu aktiv sakilds canlandirmaq, gqorumaq ve ¢oxaltmaq maqgsadi dasiyan, bununla
da yerli shaliye va yerli igtisadiyyata misbat tasir gostaren bir konsepsiyadir. Regenerativ turizm;
Buraya “davamli barpa” daxildir.

o wWNBE
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Son illerde dunyanin har yerindan turizm liderleri “regenerativ turizmi” nazare alirlar. Bu rege-
nerativ turizm konsepsiyasi sayahatcilar, turizm sirketlari va saharlar/destinasiyalar terafinden geabul
olunmaga baslamisdir. Regenerativ turizmin yollari asagida verilmisdir [https://www.sentrum.com.tr
[kose-yazilari-ve-blog/blog/rejeneratif-turizm-nedir]:

1- Regenerativ turizmin birinci serti seyahatleri balanslagdirmaqdir. iglimi gorumagq tgtin karbon
izlarini azaldan turizm sirkatlari ile igslemak kimi.

2 - Tatil sifariglerine an az atraf muhite tesir gosteran ve ya yerli ictimaiyyate musbat sosial, ekoloji
va ya iqtisadi tasir géstaren masul agentliklar, tur operatorlari ve otellarin secilmasi.

3 -Yerli miassise ve toskilatlardan bayram paketinin alinmasi. Davamliliq tekca tabisti qorumaq
demak deyil, ham da icma asasl teraqgi daxildir. Ona goéra de har bir icmanin madaniyyatina
va hayat tarzine hérmatle yanasmaq regenerativ turizmin asas amilidir. Biz yerli bizneslarden
alig-verig etmakle, onlarin xidmatlerini icarays gotirmakle ve onlarin fealiyystlerinds istirak
etmakla yerli igtisadiyyata tbhfe vermaliyik ki, yerli insanlar getdiyimiz yerlords inkigaf etsin,
rifahini artirsin va layaqgaetle yasamaga davam etsin.

4 - Tayinat yerinda galarkan atraf muhitin temizlenmasina va barpasina konuilli yardim etmak. Straf
muhitin ¢irklenmasini azaltmaga kdmak etmayin bir yolu ¢imarliklarin ve mesalarin temizlanmae-
sinda faal istirak etmakdir. Etmali oldugunuz sey hamiga 6zunuzls bir canta gotirmak ve gazin-
tiye ¢cixanda yol boyu tapdiginiz har hansi bir zibil gétirmak tguin bir nege degiqenizi ayirmaqdir.

5 -Makanda dastaye ehtiyaci olan sosial layihslerle isloamak. Masalen, Nepalda Tiger Mountain
Pokhara Lodge kabinlari alave sinif otaglarinin tikintisini basa ¢atdirmaq Ugin vesait toplamaq
Ucun istifade olunur. Sayahatgilar nafas kasen tabii gozallikler arasinda gazinti kimi foaliyyat-
lerdan hazz alaraq maktaba iana vera bilarlar.

Natica

Dunyada ehtiyatlarin siratle tikenmasi va artan ekoloji problemlar xtisusils turizm sektoru Ugtin
tehliika yaradir. Daha ¢ox igtisadi gdzlentiler tizerinds planlasdirilan turizm sektorunun maenfi tasirlari
naticasinda resurs va atraf mihitin ¢irklenmasi problemlari artmaqdadir ve bu, tebii sarvetlarin ve
madani servatloerin gelacek nasillara oturdlmasi Ugun tahliks yaradir. Bu menfi amiller bazi
istigamatlerin kdhna cazibasini itirmasina sabab olur.

Bir ¢ox turistik makanlarda davamli turizm ve ekoturizm Ugiin hale de geyri-adekvat hiquqi
tanzimlemaler va tecribalar mdvcuddur. Verilan igtisadi tesvigler va turizm agentliklerinin turizm
sirkatlarina istigamatlandiriimasi sebabiyle bazi dlkalerda an ¢ox goérilen tatbiq yasil ulduz tatbiqidir.
Yasil ulduz tatbigi sayasinda turizm muassisalerinde enerji, su, gida vae kimyavi maddalera ganast
edilir va tullantilar ayrilir. Bundan alave, getdikca suurlu istehlakgilar tersfinden bu muisssisalarae
talebatin artmasi sababindan yasil ulduzlu yasayis muassisalarinin sayi artir. Yasil ulduza sahib
olmaq ugun turistik miassisalar lazimi tenzimlamalari etmak Ug¢un pul xarclemalidir ki, bu da yasil
ulduzlarin sayini artirmamagq u¢in ean mihdm faktordur. Buna goéra de, ictimaiyyat turist bizneslorini
yasil ulduzlara nail olmaga tesviq etmak Ugun kifayst goedar iqtisadi dastek vermalidir.

Yasil ulduzu aldigdan sonra alde edilacek genast bu xarcleri qarsilasa da, bu va diger
tatbiglerde an shamiyyatli glic xalqin verdiyi tesviglardir.
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DAYANIQLI iINKISAFIN TOMIN OLUNMASINDA YASIL iQTiSADIYYATIN ROLU
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Xilasa: Davamli inkisafin tamin olunmasi tg¢lin miasir dévrds yasil igtisadiyyatin tadqiqi ve tatbigi oldugca vacibdir.
Cunki har bir 6lkenin igtisadiyyatinin inkisafi ve teraqgisi Ugln yasil igtisadiyyat siitun rolunu oynayir. Ona géra da son
ddvrlards aparilan tedgigat mévzularinin aksariyyatinde bu mévzu arasdirilir. Belslikla, aminlikle deya bilerik ki, dayanigh
inkisafin temin olunmasinda yasil igtisadiyyatin rolu tadgigatgi ve alimlarin diggatini calb eden miihiim tedqgigatlardan biridir.

Acar sozler: dayaniqli inkigaf, igtisadiyyat, istehlak, yoxsullug, ekosistem.

Girig

Yasll igtisadiyyat hayatimizin biitiin aspektlarine tasir edsn model hesab olunur. igtisadi inkisa-
fin tamin olunmasini yagil iqtisadiyyatsiz tasevvir etmak mumkun deyil. Cunki, saglam atraf mahitin
olmasi igtisadiyyatin dayanigliiginin tamin olunmasi demakdir. Demali, dayanigl inkisafin rolunu
yalniz yasll iqtisadiyyat program va layihalarinin hayata kegirilmasi ve saglam atraf muhitin tamin
edilmasi ile aktivlesdirmak olar.

Yasll igtisadiyyat esasan insan rifahinin yaxsilasdirilmasi va inkisafi, ekoloji risklarin azaldiimasi
ile naticalenan mexanizmdir. Ekoloji faydalar baximindan, cirklenmaeni azaltmagqla iglimi yaxsilasdirir.
O, hamg¢inin masgullug va investisiya imkanlarinin temin edilmasinds, maddi ve insan resurslarinin
ve imkanlarinin temin edilmasinde muhum rola malikdir ki, bu da yoxsullugun sosial sinifler arasin-
daki ferglerin aradan galdiriimasina gatirib ¢ixarir ki, bu da garsiliginda gealacak nasillarin galecayini
temin etmak Ugln resurslari qoruyur.

Materiallar ve muzakiralar

Yasil igtisadiyyat hami G¢tin uygun is imkanlari temin etmayae calisdigi Gglin béhranlari aradan
galdirmaq va igtisadi barpaya nail olmaq tg¢tn milli igtisadiyyat t¢iin uzunmuiddatli strategiyadir.

Qeyd etdiyimiz kimi, yasil igtisadiyyatin son illarde 6naminin daha da artmasi yoxsullugun taza-
hirlerinin azaldilmasinda, shalinin hayat saviyyasinin yikseldilmasi va rifahinin temin edilmasine
xususils tasir etmisdir.

Yasil igtisadiyyatin telableri daha farglidir. Belo ki, yasll igtisadiyyat semarali va bacariqli isgiler
va mudrik agil sahibi olan ve onlara lazimi tecriibani vermak Ug¢in telim ve pesakar kurslara yazil-
magla 6z bacariglarini tekmillasdirmak va inkisaf etdirmak Uglin ¢alisan miutoxassislar talob edir.
Bele mutaxassislerin yetisdiriimasi ise davamli fiziki ve insan inkisafina nail olmagla aksar sirkatlorin
strukturunda ve strategiyalarinda asasli dayisikliklar demakdir.

Yasll igtisadiyyat ekoloji risklari va ekoloji resurslarin qithgini shamiyyatli deracads azaltmagla
yanasgl, insanlarin rifahinin yaxsilasdiriimasi ile naticalanan bir mexanizmdir. O, resurslarin sesmare-
liliyini va eneriji istehlakini artirmaqla cirklenmani ve karbon emissiyalarini azaltmagi hadaflayir.

Yasil igtisadiyyat ham de dévlst ve 6zal investisiyalar tarsfinden idare edilmali olan galir ve is
imkanlarinin artmasina can atir. Bu investisiyalar magsadyonli dovlst xarcleri, siyasst islahatlari va
dayisan gaydalarla stimullagdiriimali ve dastaklanmalidir.

Yasll igtisadiyyat konsepsiyasi son bir ne¢a ilde daha da aktullagsmisdir. Onun ideyasi davamli
inkisaf va yoxsullugun azaldilmasi konteksinda ekoloji risklari azaltmaqla insan rifahinin yaxsilasdi-
riimasi ve resurslardan semarali istifade olunmasina istiqgamatlanir.

Yasll igtisadiyyatin asas missiyasi karbon emissiyalarini va girklanmani azaltmaq, eyni zaman-
da resurs va enerjidan istifadenin semaraliliyini artirmaq ve biomuxtslifliyin itirilmasinin qarsisini al-
maqdir. Buna yalniz tanzimlayan siyasat ve ganunvericilikde islahatlarin aparilmasi yolu ile nail
olmagq olar. [2]

Yasil igtisadiyyat iqtisadi sistemlar ve taebii sistemlar qrupu arasinda qarsiligh asililiq ile balans-
lasdiriimis ekoloji iqtisadiyyat biliklerine asaslanir, ¢glinki yasil igtisadiyyat yasil inkisafdan asili olan
tomiz iqtisadiyyatdir. O, atraf muhiti harmoniyalasdiran ve istehsal tgtn resurslardan ve enerjiden
istifade edir.

Yasil igtisadiyyat cirklenmadan, atraf muhitin tenazzilindan, tebii ehtiyatlarin tikenmasinden
gacarad, iglim dayisikliyi (qlobal istilegsma) probleminin halline kémak edan yasil inkisafin optimallas-
dirlmasindan asili olan igtisadiyyatdir. Belslikle, dayaniqli igtisadi artima nail olmaq ve yasil igtisa-
diyyati tasviq etmak global igtisadiyyati uzunmuiddatli tanazzlll, is yerlarinin itirilmasi ve yoxsullugun
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kaskinlagmasi marhalasinden xilas edir [4]. Digar terafdan, bu, galir vo maggullugun artiminin heam
dovlat, ham da 6zal sektora investisiyalar tarefindan yonaldildiyi bir iqtisadiyyatdir. Bu, resurslardan
istifadenin semaraliliyinin artirlmasina, karbon emissiyalarinin, tullantilarin azaldilmasina, biomux-
tolifliyin itirlmasinin ve ekosistemin degradasiyasinin garsisinin alinmasina gaetirib ¢ixara bilar. [1]

Aparilan tedgigatlarin naticasi olaraq tedqiqatcilar atraf mihit sanayesi sektorunda yasil inkisafi
yasll igtisadiyyatla alagelandirirler. Yasil igtisadiyyat muxtslif sektorlarda is yerloeri yaradir va sosial
adalati guclendirir. ©ksar tedgigatlar musyyan edir ki, yasil igtisadiyyatin temini dinyada 15-60
milyon olave ig yeri demakdir. Buna misal olaraq tullantilarin ¢ixariimasini azaltmagq tgun haer il 230
milyard dollar deyarinda giymatlandirilon beynalxalq investisiyalari géstermak olar va bu, inkisaf
etmakda olan dlkalarda slave 8 milyon tam is yerinin yaradilmasini maliyyslasdire bilar.

Yasll iqtisadiyyat neaticesinda yasil is yaranir. Yasil is nadir?

Yasiliglor sirkatlorin va igtisadi sektorlarin atraf mihits tesirinin azaldilmasini tamin edir ve onun
saviyyasinin dodzillen hadlare enmasina gatirib gixarir. Bu islare misal olaraq igtisadiyyatin eneriji,
tullantilarin takrar emali, kend taserrufati, tikinti ve nagliyyat kimi bir cox sektorlarinda mévcud olan
islari gostermak olar. Batln bu is yerleri karbon gazinin, istixana qazlarinin emissiyalarini azaltmagq,
tullantilarin ve c¢irklanmanin butin formalarini azaltmaq ve ya aradan qaldirmaq, ekosistemlari
gorumaqg ve tamir etmak Uc¢ln isleyan strategiyalar vasitasile enerji istehlakinin azaldilmasina,
xammal ve suyun optimallasdiriimasina tohfs vermak magsadi dagiyir.

Yasil igtisadiyyat tebii kapitala, o cimleden kand tesarrifati, sirin su, baliqciliq ve meso tasar-
rufatina da hamginin sarmaye qoyulmasina vasila olur. Zaman kecdikca bu, torpagin keyfiyyatinin
yaxsilagsmasina va asas mahsullardan salde edilan galirin artmasina sabab olur.

Kand tesarrifatl, sonaye vo kommunal sektorlarda semeraliliyin artmasi suya olan talebatdan
irali gelir ki, bu da ham qisa, ham de uzunmuddatli perspektivde yerusti sulara tazyiqi azaldir. Belo-
likle, yasll igtisadiyyat tabii ehtiyatlarin ve ekosistemlarin mudrik idare olunmasi yolu ile yoxsullugun
azaldilmasina tdéhfa verir. Bu, tabii kapitaldan semarali axin va onlari birbasa yoxsullara ¢atdirmagq,
hamginin yeni is yerlorinin, xlisusan do kand tesarrifati, bitkiler, enerji ve nagliyyat sektorlarinda ya-
radilmasi ve artiriimasi tgun tetbiq edilir.

Yasil iqtisadiyyat resurslardan istifads, straf mihits tasirler ve igtisadi artim arasinda slageni
xarakteriza edir. Dovlat ve 6zal investisiyalarda siyasat islahatlarinin glclendiriimasi ile dastaklonan
yasil sektorlara investisiyalarin shamiyyatli deracada artmasi ile xarakterize olunur. Bu, miassisa-
larin, infrastrukturun ve qurumlarin xisusiyyatlerini yenidan formalasdirmaq tgun lazimi mexanizmin
temin edilmasi ve davamli istehlak va istehsal proseslarinin manimsanilmasina yol agmagla hayata
kegirilir.

Dayaniqli igtisadi inkisafin merkazinda yeni ve daha yaxs! istehsal Gsullari hazirlamaq va isteh-
sal saviyyalarini yuksaltmakle, bacariglari va insan enerjilarini inkisaf etdirmekla ve daha yaxsi tes-
kilatlar yaratmagla cemiyyati inkisaf etdirmak dayanir. Naticeda ise mahsuldarligi yuksaltmakle ve
istehsali artirmagq Uglin movcud resurslardan istifade etmakle misyyan bir middat arzinde adam-
basina digan imumi milli mahsul va Gmumi milli mahsulun adambasina disan orta payi artmis olur.

Buna go6ra da, davaml inkisafa nail olmaq ve genis migyasda yoxsullugun aradan qaldiriimasi
ucln yasil igtisadiyyata kdklanmak lazimdir, xtisusan da bu guin dinya igtisadiyyatinin kokla sakilde
yeniden nazerdan kecirilmasini taleb edan bir ¢ox hadisalerin sahidi oldugu zamanda. Har kas
bilmalidir ki, onillikler boyu “gahvayi iqtisadiyyat” modeli ilo yeni sarvat yaratmagin sosial marjinal-
lagsmaya va resurslarin tikanmasina son qoya bilmadiyi bir vaxtda yasil igtisadiyyat davamli inkisafi
avaz etmir. Davamli inkisaf igtisadiyyatin yasillasdiriimasi ile misayist olunan hayati uzunmaddatli
maqgsad olaraq galir.

Davamli istehsal va istehlak niimunalerine asaslanan daha yasil va ekoloji cahatdan temiz
igtisadiyyata nail olmaq eksar sirkatlarin tacriibslerinds dayigiklikler teleb edir. Igtisadiyyatin xarak-
terinde bas veron struktur dayisikliklari qurumlara investisiya qoymaqg ve yeni istehsal modellarini
gabul etmak imkani verir. Bundan salava, mivafig emek bazari ve teraqqi asasinda yasil igtisadiyyat
guclendirilir.

Sosial inkisafa nazar yetirsok, inkisaf etmakda olan Olkalarde tamiz enerjiya ¢ixigi olmayan
texminan 1,3 milyard insan oldugunu muaayyanlasdira bilerik. Bu, barpa olunan enerjiya ¢ixisin yaxsi-
lasdiriimasi va enerji qithginin ve maliyyadaki dalgalanmalarin aradan galdiriimasina téhfe vermak
Ucln daha ¢ox sey taleb olundugunu gdstarir.

Yasll igtisadiyyat istixana qazlari emissiyalarinin nezeragarpacaq deraceds azalmasina sabab
olur. Dunya Olkalarinda yasll igtisadiyyatin asas sektorlarina qoyulan sermayanin yaridan ¢oxu enetrji
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semaraliliyinin artirlmasina, barpa olunan enerji resurslarinin istehsalinin va istifadasinin geniglon-
diriimasina yonaldilir ve naticads 2030-cu ile gaeder UDM vahidina milyonlarla ton neftls élgiilan glo-
bal enerji intensivliyinin 36% azalmasi musahida edilacayi prognozlasdirilir. Karbon gazi emissiya-
lari 2010-cu ildeki 30,6 giga tondan 2050-ci ilds 20,0 giga tona dlsacak. Buna gora da, asagi kar-
bonlu igtisadiyyata sarmaya qoyulusu onun yaratdi§i ¢atinliklere cavab vermak Ucln bdyluk
potensiala malikdir. [3]

Yasil igtisadiyyatdan alde edilacak alava ekoloji faydalar arasinda ekosistem xidmatlari adlanan
davaml istifadadan slde edils bilan faydalar da var. Yasil igtisadiyyata dair aparilan arasdirmalar
gOsterir ki, ekosistemlardan istifade edilon xidmatlars telabin idare edilmasine ydnalmis tagsebblisler
hayata kecirmakla bu meqsada dodru ne gader shamiyyatli irelilayisler alde etmak olar. Bunun
sebabi, torpadin munbitliyinin, suyun slgatanliginin ve karbon emissiyalarinin saxlanmasi xidmatlari-
nin artirlmasina téhfa veran daha yaxsi ve daha davamli yanasmadir. Bundan slave, sudan
istifadenin samaraliliyinin artiriimasi su istehlakini shamiyyatli derecads azalda biler ve su techizati
va ¢Ixisin idars edilmasinin takmillagdirilmasi de yeralti va yeristl sularin saxlanmasina kbmak eda
biler. Tadgiqgatlar gostsrir ki, suya cixisin yaxsilasdiriimasina qoyulan investisiyalar ham yeralti
sularin, ham da yerusti sularin gorunub saxlanmasina kdmak eds bilar ve dayaniqgli kend teserrifati
yenilanmaya, mahsuldarliga, torpagin munbitliyinin yaxgilagsmasina va sirin sudan istifadeys sebab
ola biler.

Natica va takliflar

Yekun olaraq apardigimiz tadgigat naticasinde asagidaki naticalari taqdim eda bilarik:

- vyasll igtisadiyyat anlayigi son illerde yaranib va aksar sahslerds tedqiqatgilar arasinda bdyik
ahamiyyat qazanib. Bu konsepsiyadan insan Uclin hayat saviyyasinin yaxsilasdiriimasina ve
muxtelif formalarda rifah ve davamli inkisafa nail olmaga esalandigini nezare alaraq yararlan-
magq lazimdir.

- Yasll igtisadiyyat c¢irklonmenin azaldilmasini va insan ve maddi resurslari goruyan va karbon
emissiyalarini azaldan yeni Usullarla enerjidan istifadeni tesviq edir, eyni zamanda sosial inkisafi
dastaklayir.

- Yasll igtisadiyyata nail olmaq va ona ke¢cmak asan proses deyil. Daha dogrusu, bu, genis ictimai
istirak taleb eden uzun ve masaqgatli bir prosesdir vo adambasina daha yuksak galir alde
edilmasina gatirib ¢ixarir.

- Yasll igtisadiyyatda yasil sermaye ister 6zal, istarse de hokumat, atraf muhiti goruyarken, yasil
sahalardan istifade etmakloe, is imkanlari tamin etmaklo ve onlari mega layihalords isa
gotirmakle, sksar maliyys institutlari teraefinden maliyys tohfesi vermak gabiliyyatidir.
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Xulasa:

Son zamanlar diinya ictimaiyyati global maliyye bohrani, tenazzil, iglim deyisikliyi, ekoloji vaziyystin pislesmasi,
pandemiyalar va digar problemlarls Uzlesib. Yaranan problemlarle slagadar olaraq insanlar iqtisadi inkisafin kéhna
modellarindan istifadenin hansi tehliikaler yaratdigini anlamaga va bu problemlarin halli yollari hagginda getdikce daha
¢ox tedgiqatlar aparmaga baslayiblar. Bele problemin halli yollarindan bir yasil igtisadiyyatin formalasdiriimasi va inkisaf
etdirilmasidir. Yasil igtisadiyyat ekoloji dayanigligi va resurs semaraliliyini nazare alaraq istehsal va istehlaka innovativ
yanasmalar, habela onun inkisafi G¢lin genis tendensiya va imkanlar taqdim edir. Yasil igtisadiyyatin bu kimi Gsttnltklarini

233



SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

nazars alaraq, Azarbaycanin butlin regionlarinda, o cimladan ermani isgalindan azad edilmis Qarabag bdlgasinds da
formalasdiriimasi va inkisaf etdiriimasi yollarinin arasdiriimasi aktual vazifelordan hesab olunur.
Acar sozler: Qarabag, yasil igtisadiyyat, alternativ enerji manbaleri (AEM), yasil enerji, yasil innovasiya

Bir terafdan tebistla insan, digar tarefden tasarriifat subyektlerinin igtisadiyyatinin inkisafi ve
istehsal foaliyyati arasinda alage danilmazdir. Tabii ehtiyatlari maddi, emak ve maliyya resurslari ila
birlikds iqtisadi inkisaf Gg¢ln zaruri olan kapital névlarindan biri hesab etmak olar. Yasll igtisadiyyat
tobii sarvatlerdan rasional ve ehtiyatl istifads, alternativ enerji manbalerinin (AEM) inkisafl ve gale-
cak nasillar tigtin tebii muhitin gorunub saxlanmasi ile bagli igtisadiyyatdir. Yagil igtisadiyyat tabii eh-
tiyatlari qoruyub saxlamagqla igtisadi inkisaf Ggln investisiya ve innovasiyalari stimullasdirir ve da-
vamli igtisadi artimi tesviq edir. Muasir igtisadi proseslar insanlarin hayat saviyyasinin yaxsilasma-
sina kdmak edir, lakin bu clr tekmillasdirmalarin dayari cox vaxt ekoloji problemlarin artmasinda aks
olunur. Shalinin artmasi, tabii ehtiyatlarin tedrican tikenmasi, atmosferds istixana gazlarinin kon-
sentrasiyasinin illik artmasina sabab olan bir cox proseslarin avtomatlasdiriimasi, iglim dayisikliyi ve
tullantilarin yigilmasi ile bagl yaranan ekoloji problemlarin aradan galdiriimasi magsadile yeni hal-
lerin tapilmasi suall ortaya c¢ixir. Bele vaziyyastlordan ¢ixs yolu yasll igtisadiyyatin formalasdiriimasi
va inkisaf etdirilmasidir. Bu konsepsiya inkisafl stimullagdirmaq, galirleri, masgdullugu artirmaqg ve
tobii servetlari gorumaq maqgsadi dasiyir.

Yasil igtisadiyyata kegid davamli inkisafi tamin eda va gdriinmamis miqyasli problemlari aradan
galdira biler. Bels igtisadiyyata kecid sadaca bir tendensiya deyil, tacili ehtiyacdir. ©vvallar yalniz
nazeri ideya hesab edilon yasil igtisadiyyat konsepsiyasi artiq tecriibade real fealiyyat planina
cevrilmisdir. Yasll igtisadiyyatin xtisusiyyatleri bunlardir: resurslarin, o cimladan tabii ehtiyatlarin qo-
runmasi ve samarali istifadasi, ekoloji sistemlarin deqradasiyasinin garsisinin alinmasi, AEM-larin
inkisafi, asagi karbohidrogen emissiyalari, shalinin yasayisinin yaxsilasdiriimasi. Yasll igtisadiyyat
tokca tabii ehtiyatlara goenast etmaye ve atraf muihite tesirleri azaltmaga komak etmir, habels igtisadi
artima va innovasiya va texnologiya sahasinda yeni is yerlarinin yaradilmasina sebab olmalidir.

Yasil igtisadiyyat ilk 6nce, ekoloji kand teserrufati, AEM-lerin inkisafi, semarali tullantilarin idare
edilmasi, manzil-kommunal xidmsatlerin enerji samaraliliyi, ekoloji nagliyyat, su ehtiyatlarinin va
ekosistemlarin semarali idare edilmasi sahslarinds inkisaf etdiriimalidir. Bu gun yasll igtisadiyyatin
inkisafl resurs bazasinin yaxsilasdiriimasinda dominant tendensiya, ekoloji dayaniqgl inkisafin ve
Olkanin igtisadi artiminin istiqamatidir.

Azarbaycanda ekoloji dayaniqliq va tabii ehtiyatlardan semarali istifade prinsiplerine asaslanan
yasll igtisadiyyat regionlarin, o cimladan Qarabag bélgasinin inkisafinin harakatverici qlvvesina va
asas inkisaf istigamatine cevrilir, ona yeni imkanlar taqdim edir. Qarabagda yasil iqtisadiyyatin
formalasdiriimasinin Usttnliklarine daxildir:

1. Qarabagda innovasiyalarin inkisafinin stimullasdiriimasi. Ekoloji cehatdan temiz ve enerjiya
genast edan texnologiyalardan istifade Qarabag bdlgasinds faaliyyat gésteren miassise va tagki-
latlar G¢un prioritet masalaya cevrilir ki, bu da yeni mahsul ve xidmatlarin hazirlanmasina va tatbigine
gstirib ¢ixarir. Qarabagda yasil igtisadiyyatin formalasdirilmasi hamin boélgani investorlarin ve iste-
dadl mutexessislarin diggatini celb edan innovasiya markazlarinden birina gevire bilar.

2. Bolgada is yerlarinin yaradilmasi Ggln yeni imkanlarin alda edilmasi. Alternativ ener;ji, tullanti-
larin idare olunmasi, enerjiya ganast edan tikinti ve digar yasil sahalarle bagl senaye sahalerinin
inkisafi ixtisasli mitaxessislerin olmasini telab edir ki, bu da Qarabag bélgasinds igsizliyin azaldil-
masina ve masgullugun artirimasina kémak edar.

3. Qarabagin dir¢aldilmasi hesabina bdlgads iqtisadi artimiin alds edilmasi. Qarabagda faaliyyat
gOstaren musassisalarde ekoloji caehsatdan davamli texnologiyalarin va innovasiyalarin tatbiqgi onlarin
inkisafi Ggln yeni imkanlar yaradar.

4. dtraf muhite manfi tesirin azaldiimasi. Qarabagin barpasi zamani AEM-larin istifadasina Us-
tunluk verilmasi, enerji ssmaraliliyinin artiriimasi ve ekoloji cehatdan tamiz material ve texnologiya-
larin istifadesi istixana gazlarinin ve digar ¢irklandiricilerin emissiyalarini azalda biler ki, bu da hamin
bdlgenin tabii ehtiyatlarinin gorunmasina ve straf muhitin keyfiyyatinin yaxsilasmasina kémak edar.

5. Ermeni isgall naticasinda 30 ile yaxin bir middatde Qarabag bdlgasinden macburi kdckin
dismus insanlarin yeniden ora qayitmasi ile hamin bdganin inkisaf prosesina calb edilmasi vo
onlarin ekoloji dayanigliliq layihalarinds feal istirak¢iya gevrilmasi ve yerli tagabbislards istirak et-
masi alverisli amakdasliq ve qarsiligl fealiyyat mihitinin yaradilmasina téhfe verar.

Qarabagin yasil igtisadiyyat zonasina gevrilmasi GU¢ln asagidaki sertler asasdir:
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- Qarabagin yasll igtisadiyyat zonasina ¢evrilmasi G¢in maliyys resurslarinin ayrilmasi;

- istehsal fealiyyati ila ekoloji siyaset arasinda ardicilligin tamin edilmasi;

- Qarabagin uzunmuddatli perspektiv inkisafi Ugun bolgade yasil iqtisadiyyatin planlagdiriimasi
ve inkisafi programinin yaradilmasi, elaca da bitovlikds yasil igtisadiyyatla bagl proseslari
tekmillagsdirmak lU¢lin reagamsal texnologiyalarin tatbiqi.

Qarabag bdlgasinde yasil igtisadiyyat prinsiplerinin reallagdiriimasi dovlat qurumlari, biznes
ictimaiyyati ve butévlikde cemiyyat terafinden kompleks yanasma taleb edir. Ekoloji cahatdan temiz
texnologiyalara va istehsala investisiyalari tedrican ve davamli sekilds stimullagdirmaq lazimdir.

Qarabag boélgesinda yasll iqtisadiyyatin semarali gakilde formalasdiriimasi ve inkisafi Ggln
muxtalif vasitelarle mimkuindur ki, bunlarin da an esaslarini asagidaki cedval saklinds taqdim ede
bilerik.

Cadval. Qarabag bolgasinds yasil igtisadiyyatin formalasdiriimasi vasitslari

Inzibati-idareaetma Maliyya-igtisadi Marketing
1. Yasil texnologiyalar sahasinda semarali | 1. Yasll layihalarin maliyyalas-diriimasi. 1. Regionun investisiya
ganun-vericiliyin hazirlanmasi. imicinin formalasdiriimasi.

2. Biznes muhitinin yaxsilagdiriimasi. 2. Vergi guzestlerinin, grantlarin, 2. Ekoloji infrastrukturun
subsidiyalarin verilmasi. inkisaf.

3. Inzibati yiikiin azaldilmasi. 3. Yaslil texnologiyalar asasinda fealiyyat | 3. Yasil brendlarin tesviqi
gobstaran sahibkarliq subyektlarinin
xarclarinin maliyyslasdiriimasi.

Manba: muallif yanasmasi

Yasil igtisadiyyat Azerbaycanda ve onun regionlarinda davaml inkisaf ve artim Ucgln genis
imkanlar teqdim edir. Bela ki, an béylk rayonlarindan biri olan Qarabag boélgasinds yasil igtisadiy-
yatin formalasdiriimasi prosesi dayaniqli inkisafa, etraf mihite manfi tasirin minimuma endiriimasina
ve AEM-larden istifadeya yonaelib. Belalikle, Qarabagdin inkisafi baximindan yasil igtisadiyyatin
formalasdiriimasi zamani asagidaki meyillari miayyanlasdirmak olar:

1. AEM-lerin, o cumladan gunas, kilak, su va diger enerji novlerinin inkisafl. Qarabagda temiz
va davamli enerji istehsal etmak U¢lin glinas radiasiyasli va ya kilsk axinlari kimi tebii ehtiyatlarindan
istifade edila bilar.

2. Yasll igtisadiyyat Qarabagda inkisaf eda bilan yasil senayelerin genis spektrini taklif edir.
Masalen, bu, ekoloji davamliligla bagli mahsullarin istehsali va satigi ola biler, masalen, organik
mahsullarin ve ya tullantilarin idars olunmasi. Qarabag bdlgsasinds belo senaye sahalarinin das-
tekloanmasi va inkisafi, yeni is yerlarinin yaradilmasi va iqtisadi artimin tagviq edilmasi vacibdir.
Natica etibar ile yaslil igtisadiyyat zemanamizin asas tendensiyalarindan biridir, 6lkanin bitin
regionlarinin, o ciimladan Qarabagin da inkisafina dnamli tasir gosterir vo davamli inkisaf va ekoloji
problemlarin aradan qaldiriimasi tgun yeni imkanlar yaradir.

Qarabagda milli parklarin yaradilmasi da esas prioritetlardendir ki, bu da takce bdlgenin inves-
tisiya calbediciliyi baximindan deyil, habels yasil igtisadiyyatin inkisafi G¢ln gucli alsta cevrila biler.
Onlar turistleri calb eds, yeni is yerlari yarada, atraf mihite menfi tesirlori azalda va regionun ekoloji
dayanighgina téhfa vera bilarlar.

Paralel olaraq yeni texnologiyalarin tetbigi va AEM-lerin istehsalatda istifadasi Qarabagin yasil
igtisadiyyatinin inkisafina 6namli tdhfs verar. Bundan slave, Qarabagda yasil igtisadiyyati faal sakil-
de inkisaf etdirmak investisiya calb etmak, regabat gabiliyyatini artirmaq va sakinlarinin hayat keyfiy-
yatini yaxsilasdirmaqg imkanina malikdir.

Qarabagda yasil igtisadiyyatin inkisaf istiqamatlerini asagidaki sakil 1-daki kimi gostarmak olar.

Sakil 1. Qarabag boélgasinds yasll igtisadiyyatin inkisaf istiqgamatlari

Qarabag bolgasinds yasil igtisadiyyatin inkisaf istiqamatlori

L U I | L

Yasil enerji Yasil Yasil texnologiya ve ya yasil Yasil Yasil kand
nagliyyat innovasiya maliyya tesarrifati

Manba: musllif yanasmasi
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Azsrbaycanin Prezidenti i.8liyevin Qarabagin dirgaldiimasi ve inkisaf etdirimasi il bagl
muayyenlasdirdiyi iqtisadi inkisaf prosesinda bu bdlganin de yasil enerji zonasina g¢evrilmasi asas
istigamatlerdan biri hesab olunur. Qarabagda yasil igtisadiyyatin inkisafi baximindan prioritet istiqa-
matlardan biri yasil enerji konsepsiyasinin tetbiqidir. Bela bir konsepsiya, arazilerin ekoloji vaziy-
yatinin yaxsilasdiriimasina va turizm potensialinin mihafizesine xidmat eds biler ki, Qarabag bdlge-
sinin gelacakda hertarafli inkisafinin tamin edilmasi baximindan énamlidir [3, s.82]. Bu baximdan,
2021-ci il mayin 3-de Azerbaycan Prezidenti i.8liyevin imzaladigi “Azerbaycan Respublikasinin is-
galdan azad edilmis erazilerinda yasil enerji zonasinin yaradilmasi ile bagh tadbirler haqqinda”
Serancam da béyik dnam dasiyir. Serancama asasan, yaslil enerji zonasinin hamin arazilarde yara-
dilmasi magsadile 2021-ci ilde Energetika Nazirliyine Prezidentin Ehtiyat Fondundan xisusi bey-
nalxalq konsalting sirkatinin calb edilmasindan 6tri 39140 ABS dollarinin AZN ekvivalentinda vesait
ayrihib [2]. Konsepsiyanin magsadlarindan biri Qarabagda mévcud AEM-larin yuksak potensialindan
istifade etmakla hamin bolgani yasil enerji ilo tamin etmak, bu magsadla ekoloji baximdan temiz ve
enerjiya ganaat edan yaglil texnologiyalardan istifade perspektivierini dyrenmakle tekliflor formalas-
dirmaqdir. Buna nail olmaq maqsadile muxtelif ssenarilerdan istifade etmakle regional enerji talabi
modelleri hazirlanmisdir.

Yasil enerji zonasinin yaradilmasi ¢argivesinde Qarabagda enerji samaraliliyi tedbirleri, AEM-
larden elektrik enerjisi istehsall, elektrik nagliyyat vasitelerinin istifadesi, binalarin damlarinda alter-
nativ enerji cihazlarinin, xtisusile de glines panellerinin qurasdiriimasi, kiice isiglandirmasi ve yollar
Ucln gunas enerjisi ilo isloyan LED lampalarin qurasdiriimasi ve istifadesi, soyutma, istilik va isti su
tachizatinda alternativ enerji texnologiyalarinin istifadesi, enerjinin agillh idars edilmasi texnologi-
yalarinin istifadasi va enerji ydonumli tullantilarin idara edilmasi kimi tadbirlarin gérilmasi zaruridir.

Son iller Azerbaycanda ve onun ermaeni isgalindan azad edilan arazilerinde AEM-lerin inkisafi
sahasinda mdvcud potensialin dyranilmasi istigamatinda ¢oxsayli tedqigatlar apariimisdir. Tadgigat-
lar naticasinde burada boyuk kiilak, gtines ve su elektrik potensialinin, bioqaz va istilik enerjisi ehti-
yatlarinin mévcudlugu askar edilmisdir. Hazirda Azerbaycanin azad edilmis arazilerinin tesdiq edil-
mis potensialinin 2000 meqavatini kilak, 7200 megavatini ise kilak enerjisi tagkil edir. Bundan slave
Qarabag boélgssinin serazisinden ke¢an Hakerigay, Bazarcay, Tertarcay ve digar kicik hacmli ¢aylar
bdyuk hidroenerji potensialina malikdir [4, s.180]. Qarabag bdélgasinin Urayi sayllan Susa saharinin
geotermal enerji manbalarinden asasan yasil enerji kimi istifade olunmasi baximindan xeyli imkan-
lari mévcuddur. Batln bunlar yasil enerjinin inkisafi baximindan bdylk énaem dasiyacaqdir. Bunlar
da yaxin galecakds tekca regionun yaslil enerjiye olan talabatini deyil, dlkanin ixrac potensialinin
artirlmasi baximindan énamlidir.

Qarabagin yasil enerji istehsalinin artirilmasinin asas prioritet istigamati onun mévcud su ehti-
yatlarinin muhafizasi artirilmasidir. Qarabagin ¢ox zangin olan su ehtiyatlari enerji istehsalinda men-
ba rolunu oynaya biler, ¢linki 6lkemizds elektrik enerjisinin bir gismi su elektrik stansiyalarinda is-
tehsal olunur. Bundan alave, su ehtiyatlari ananavi olaraq kand tesarrufatinda genis istifada olunur.
Masalan, bu giin kend teserrufatt mahsullarinin taxminan 80%-a gadari suvarilan akin sahalerinda
istehsal olunur. Bununla yanasi, su ehtiyatlarindan igmali su tachizati, kanalizasiya, senaye va balig-
ciligda istifade olunur. Bitlun bunlardan bels natica gixir ki, Qarabagin bu ehtiyatlardan semarali isti-
fada hamin boélgenin inkigafinin milli prioritetlerina nail olunmasinda, xUsusile arzaq tehliukasizliyinin
temin edilmasinde, ahalinin keyfiyyatli arzaq meahsullarina ¢ixig imkanlarinin geniglendiriimasinds,
sonayelasmanin suratlondiriimasinds vo masgullugun tamin edilmasinda asas amildir.

Qarabagin 30 ile yaxin muddat erzinde ermani isgal¢ilarinin alinde olmasi hamin bdlganin su
tesarrifati komplekslarinda bdyik zarer deymisdir. Hamin su komplekslarinin mévcud problemlarinin
hall edilmeasinin zaruriliyini nazers alaraq asagidaki sakilds gb6sterilmis prioritet istiqgamatlorde
islahatlarin apariimasi zaruridir (sakil 2).

Belalikla, su ehtiyatlari Qarabag bdlgasine daxil olan ve onlara bitisik rayonlarin inkigafinda
strateji amildir. Buna esaslanarag, bu bélgeds sudan rasional istifade konsepsiyasinin hazirlanmasi
va reallasdiriimasi semarali va davamli inkisafa zemin yaradir ki, bu da global makanda su ehtiyat-
larindan istifadanin aktuallasmasi kontekstinde xtisusi 6nem dasiyir. Bu baximdan, Qarabagin su
ehtiyatlarindan istifadenin semaraliliyini ve rasionaligini artirmaq ugun real todbirlerin gorilmasi
zoruridir.
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Sokil 2. Qarabagin su taserrifat komplekslarinin inkisaf etdiriimasi Gzrs islahatlarin prioritet istiqgamatlari

Qarabagin su idaraetma Su tasarrifatinin idara Odaenisli ssaslarla su xidmatlarinin
sistemlarina regional diggatin edilmasi sisteminin yenidan gOsterilmasi siyahisinin
glclendiriimasi toskili genislandiriimasi
Qarabagin su tasarriifati 5vlot-6 g
Transsarhad caylarin su kom Iekslarignin inkisaf etdirilmasi DOV!f)t 0|'ZfefI tereﬁda%gm
ehtiyatlarindan semarali p . ¥ L muxtalit formalarinin
L Uzra islahatlarin prioritet yaradilmasi
istifada . .
istiqamatlari

,/l\

Sudan istifade sahasinda
beynalxalg emakdasligin
genislandiriimasi ve
intensivlagdiriimasi

Havaslandirici alatlarin va Sudan istifads Gigtin metodoloji
vasitalarin tatbiqi bazanin ve institusional destayin
tokmillagdiriimasi

Menba: muallif terefinden tartib edilmisdir

Umumilikde Qarabagda deyil, butévliikde Azerbaycanda yasil enerji istehsalinin genislondiril-
masi esas prioritetlerindandir. Olkamizde bununla bagl masslelsre “Azerbaycan 2030”: sosial-
igtisadi inkisafa dair milli prioritetlorde de énamli yer verilmisdir [1]. 2025-ci ilo geder enerji istehsal
hacminda AEM-larin payinin 24%, 2030-cu ile gader isa 30% artirlmasinda hamin prioritetlorin
reallasdiriimasi dnamli rol oynayacaqdir. Artiq bir sira xarici investorlar da bu proseslarde yaxindan
istirak edir. 2022-ci ilde yasil enerji istehsalinin geniglandiriimasi istigametlerinde Ruminiyada bu
olka do daxil olmagla Azerbaycan, Girclstan ve Macaristan arasinda strateji emakdaslig miqavilasi
imzalanmisdir. Bu sazisin imzalanmasi yasil enerji dshlizinin yaradilmasi istigamatinde atilan énemli
addimlardan biridir. Bundan alave Turkiye, Cin, Boyuk Britaniya, B9, Saudiyys Srabistani, Yapo-
niya, italiya va diger bir sira élkalerin AEM-lardan enerjinin istehsall sahasinds masgul olan bazi gir-
katlori ilo do iki va coxtarafli migavileler imzalanmisdir.

Qarabagda yasil igtisadiyyatin formalasdiriimasi innovasiya ve investisiya fealliginin artirilma-
sini talab edir. Bunun Ugun vergi, ticarat, regabat siyasatini tekmillagdirmak, maliyys Ustinliklari ve
havaslandirma sistemini inkisaf etdirmak, tabii ehtiyatlardan istifadeys samarsli nazarsti reallasdir-
magq lazimdir.

Malumdur ki, yasil igtisadiyyata kegid alatlarindan biri yasil innovasiyadir. Bu glin yaslil innova-
siya daha ¢ox davamliliga ve habels texnoloji dayisikliys gatirib ¢ixaran yasil inkisafin ve tabii resurs-
lardan istifadenin semaraliliyin asas manbayi kimi gabul edilir. Yasil innovasiya istehsal proseslarinin
mahsuldarligini, dayar zanciri boyunca galirliliyi artirmaga, investisiyalari calb etmays, yeni ve genis-
lanan bazarlara ¢ixis alde etmays ve qaydalara ve standartlara riayat etmaklse ekoloji davamhhig te-
min etmaya kdmak edir. Qarabag bolgasinin dir¢aldilmasinds do yasil innovasiyalarin rolunu nazers
alaraq, onlarin maliyyelasdiriimasi asas sartlardandir.

Yasll igtisadiyyatin inkisafi yasil maliyyenin inkisafini talab edir. Yasil maliyys iqtisadiyyat ve
ekologiya, yasll igtisadiyyat ve davamli inkisaf anlayiglari arasinda garsiligh alagenin asas aspekti-
dir. Yasil maliyya iglim dayisikliyi ve atraf muhitin muhafizesi ile mubarizade muhim vasitadir. Onlar
ekoloji cehatdan tamiz layihalers investisiya colb etmoays kdmak edir ki, bu da tabiste hérmat edan
davaml igtisadi sistemin yaradilmasina téhfe verir. Bu, c¢irklendirici emissiyalarin azaldilmasina,
enerjiya ganasta ve AEM-lerin inkisafina yonalmis layihalarin maliyyalasdiriimasi ilo alde edilir.

Qarabagda yasil iqtisadiyyatin formalasdiriimasinin miahdm serti effektiv maliyyalesdirmadir.
Qarabagda yasil igtisadiyyatin formalasdiriimasi va inkigafi maliyyslegdirma saviyyaesi ilo xarakterize
olunur. Burada yasil igtisadiyyati inkisaf etdirmak Ugun tabii ehtiyatlardan samerali istifadays yo-
nalmig layihalarin maliyyelesdiriimasi U¢ln yeni alatloer hazirlamaq lazimdir. Mavafig maliyye sistemi
formalagsmadan bolgada yasil iqtisadiyyatin inkisafi mimkun deyil.
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Natica

Qarabagda yasll igtisadiyyatin maliyyslesdiriimasi mexanizminin hazirlanmasi Ugin asagidaki
foaliyyatlor zoruridir:

- vyasll igtisadiyyata investisiyalari tanzimlayan normativ hiquqi bazanin hazirlanmasi;

- vyasll igtisadiyyatin investisiya-innovasiya layihalerinin reyestrinin formalasdiriimasi;

- yasll igtisadiyyat layihalarinin maliyyslasdiriimasinin stimullagdiriimasi sisteminin

formalasdiriimasi;

- vyasll layihalerin maliyyalesdiriimasinde dévlet-6zal emakdasliginin geniglandiriimasi.

Umumiyyatle, yasil igtisadiyyat Qarabagin dirgaldilmasi prosesindas perspektivli inkisaf istigama-
tidir. Burada yasil igtisadiyyatin formalasdiriimasi ve inkisafl dovlatin, cemiyyatin ve biznes ictimaiy-
yatinin birga saylarini telab edir ki, bu da 6z dede-baba yuvalarina qayidanlarin davamli va firavan
gelacayinin tamin olunmasina kémak edacakdir.

Belalikla, Qarabagda yasil igtisadiyyatin formalasdiriimasi va inkisafi bdlgada atraf muhitin go-
runmasina va insanlarin hayat keyfiyyatinin yaxgilasdiriimasina komak eden davamli ve balanslas-
dirllmis iqtisadi inkisafa aparan perspektivli yolu temsil edir. Homin sahade gelacak tedqgigatlar biza
bu yanasmanin reallagdiriimasi mexanizmlarini ve alatlorini daha etrafli dyreanmeysa ve takce
Qarabag bolgasinda deyil, Azarbaycanin butin boélgslarinda yasil igtisadiyyatin inkisafi G¢in optimal
strategiyalari miayyeanlasdirmaya imkan veracakdir.
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Xilasa. Qlobal igtisadiyyatin inkisafi atraf mihitin deqradasiyasina sabab olmusdur. Dayaniqli igtisadi artim Uglin
yeni paradigmanin islenib hazirlanmasi zerurati aydin oldu. Yasll igtisadiyyat iqtisadi inkisafin, sosial inkisafin, straf mahitin
mihafizasini ve hami Ggln inkliziv inkisafi ehtiva edan yeni igtisadi inkisaf novidir. Yasil igtisadiyyata kegid zamani
Olkalar maliyyas ve texnologiya ¢atismazligi da daxil olmagla bir cox problemlarls tzlagirlar. Avropanin yuksak texnologiyali
igtisadiyyatlari yasil igtisadiyyata kecide rehbaerlik edir. inkisaf etmakds olan 6lksler yasil transformasiyaya ehtiyac
oldugunu dark edirlar, lakin onlarin igtisadiyyatlarinin strukturu bir ¢ox hallarda xammalin ¢ixarilmasi, emali ve ixracina
asaslanir. Bu fakt bu dévlstlarin miasir karbon emissiya talablerina cavab vermasini ¢atinlagdirir. Avropa “Yasil Sovde-
lagsmasi” tekca atraf mihitin qorunmasi cahdi deyil, ham da beynalxalq ticaretde Avropa sirkatlarinin regabat gabiliyyatini
gorumag ligiin bir vasitedir. Avropa ittifaqinin (Al) “Yasil Sévdalesmasi” 2050-ci ile gadar Al igtisadiyyatini karbonsuzlag-
dirma, Al-nin enerji sistemini struktur olaraq dsyisdirmak, igtisadiyyati derindsn transformasiya etmak va iglim dayisikliyi
ile miibarize saylerini artirmagq planidir. Amma planin derin geosiyasi naticeleri de olacaq. “Yasil Sévdslesma” Al-nin enerji
daslyicilarina ve global bazarlara, Al-ye qonsu olan neft ve gaz hasil eden 6lkslera, Avropanin enerii tehlilkesizliyine ve
xUsusile de transserhad karbon tenzimlenmasi mexanizmi vasitasile global ticaret modellerine tesir gdstaracek. Bu
dayisikliklarin bazilsrinin terefdas 6lkslerin igtisadiyyatina menfi tasir gostermasi ehtimali var. Al 6z daxili faaliyystlerinin
beynalxalg kontekst iclin naticalerini tam anlamali ve nazars almalidir. O, “Yasil S6vdslesma”nin geosiyasi aspektlorini
idare etmaya hazir olmalidir. Rusiya ve Slcazair kimi asas qonsularla, elaca de ABS, Cin va Saudiyys Srabistani da daxil
olmagla global oyuncularla alagalarin qurulmasi asas diqgat markazinda olmalidir. Telab olunan saylar yeddi asas faaliyyat
sahasi atrafinda strukturlagdirila bilar: 1. Neft ve qaz ixrac edan qonsu 6lkalars “Yasil Sovdalagsma’nin naticalarinin 6hde-
sindan galmaya kémek etmak. Galacekds Ai-ys ixrac oluna bilscek barpa olunan enerji ve yagsil hidrogen daxil olmagla,
igtisadiyyatlarini saxalandirmak t¢un bu 6lkalarle islomaya ehtiyac var. 2. Xammal ehtiyatlarinin tahlikasizliyini artirmaq
va ilk ndvbada Cindan asililigi azaltmag. ©sas tadbirlers tachizatin diversifikasiyasl, tekrar emalin artirilmasi ve kritik mate-
riallar Giguin alternativierin hazirlanmasi daxildir. 3. Uzvleri transsarhad karbon tenzimlenmasi kimi mexanizmleri hayata
kecirmaya hazir olan “iglim klubu” yaratmaq tgun Amerika Birlasmis Statlar ve digar taerafdagslarla emekdaslq etmak.

Acar sdzler: Yasil igtisadiyyat, igtisadi tehlikesizlik, Al Yasil Sévdelosmae, geosiyasi shemiyyati.
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THE GEOPOLITICAL IMPORTANCE OF GREEN ECONOMY

Abstract. The development of the global economy has led to environmental degradation. The need to develop a new
paradigm for sustainable economic growth became clear. The economic development of the green economy is a new type
of economic development that produces social development, environmental protection and inclusive production for all. In
the transition to a green economy, it is developing with many people to enter over finance and technology. Europe's high-
tech economies are making the transition to a green economy. A developing economy recognizes the need for
transformation, but the structure of their economies allows in many cases the purchase, processing and export of raw
materials. This fact makes it difficult for these countries to meet modern carbon emission requirements. The European
"Green Deal" is not only a tool to protect the environment, but also to protect the trade of European companies in
international trade. The European Union (EU) Green Deal is a plan to decarbonise the EU economy by 2050, structurally
transform the EU's energy system, deeply transform the economy and step up efforts to combat climate change. But the
plan will also have deep geopolitical consequences. The "Green Deal" will affect EU energy carriers and global markets,
oil and gas producing countries neighboring the EU, Europe's energy security and, in particular, global trade patterns
through the cross-border carbon regulation mechanism. Some of these changes are likely to have a negative impact on
the economies of partner countries. The EU must fully understand and consider the consequences of its internal actions
for the international context. He must be ready to handle the geopolitical aspects of the Green Deal. Building relationships
with key neighbors such as Russia and Algeria, as well as global players including the US, China and Saudi Arabia, should
be a key focus. The required efforts can be structured around seven main areas of action: 1. Helping neighboring oil and
gas exporting countries cope with the consequences of the Green Deal. There is a need to work with these countries to
diversify their economies, including renewable energy and green hydrogen that can be exported to the EU in the future. 2.
Increase the security of raw materials and reduce dependence on China in the first place. Key measures include
diversifying supply, increasing recycling and developing alternatives for critical materials. 3. Collaborate with the United
States and other partners to create a "climate club” whose members are willing to implement mechanisms such as
transboundary carbon regulation.

Giris. 2019-cu ilin dekabrinda Avropa Komissiyasi Avropa lttifaginin igtisadiyyatini ekoloji
cehatden davamli etmak (igiin nazards tutulmus iddiall tadbirlar paketi olan Al “Yasil Sévdslegsmani”
teqdim etdi [European Commission, Stepping up Europe's 2030 climate ambition: investing in a
climate-neutral future for the benefit of our people, 2020,12-20]. “Yasil Sévdalesma” 2050-ci ile
gadar iglim neytralligina nail olmagi va igtisadi ve senaye artimi Ug¢lin imkanlar yaratmaq Ugtn iglim
kecidinden istifade etmayi hadaflayir. Miqavila cirklonmanin azaldilmasina yénalmis genis spektrli
siyasat ve subsidiyalari ehats edir, eyni zamanda temiz texnologiyalara tedgigat ve investisiyalari
artirir. “Yagil Sévdalagma” mahiyyetce Avropa igtisadiyyatini ve Avropa istehlak modellarini deyigdir-
mak cahdidir. Lakin o, Avropa enerji sisteminin asasli gakilds yenidan qurulmasini nazeardas tutdugu-
na gora ve eyni zamanda Ai-nin siyasi giindeminde gox mihim yer tutduguna gérs, “Yasil Sévde-
lasma” Al ve onun qonsulari arasinda miinasibatlere tesir gdsteracek ve Avropanin global siyasatinin
prioritetlerini yeniden muayyenlesdirecak. Belsliklo, “Yagsil sévdelasma” xarici siyasatin bir hissasi
olub,qacgiimaz ciddi geosiyasi naticalera gatirib ¢ixaracaq.

Yasil sovdalagsma xarici siyasatdir. Birincisi, bu cur koklu struktur dayisikliklari Avropanin
ticarat ve investisiya modellerinin transformasiyasina gatirib ¢ixaracaq. 2019-cu ilde Al 320 milyard
avro dayarinds enerjidagiyicilari idxal edib ve Ai-nin Rusiyadan idxalinin 60%-dan ¢oxu enerji dagi-
yicilari olub. Bu axinin keskin azalmasi Ai-nin esas enerji tachizatcilari ile alagslerinin yeniden qurul-
masina gaetirib ¢ixaracaq. Bazi dlkalar, o cimladen Rusiya, Dlcazair vo Norve¢ sonda asas ixrac
bazarini itiracek. Avropanin yanacaq asililigindan uzaglasmasi bir sira regional tarefdaglara manfi
tosir gdstaracak va hatta onlarin igtisadi ve siyasi mévgelerini poza biler [Africacilandpower.com,
Algeria: Invest in the energy sector of Algeria, Special Report, Africa Energy Series.2020, 1-2]. ikin-
cisi, global xam neft idxalinin texminan 20%-i Avropanin payina dusur. Avropanin barpa olunan
enerjiyo kegidi naticasinds nefts talabatin azalmasi global neft bazarina tasir gésteracak, ¢lnki bu,
Al ile ticarati kicik olsa belo, asas ixracatcilarin giymatlerinin asagi dilsmasina ve galirlerinin azalma-
sina sabab olacaq. Uglinclsl, daha yasil Avropa temiz enerji ve temiz texnologiyalarla gidalanan
mahsul va xammalin idxalindan daha gox asili olacaq. Masalan, Cinin an boyuk istehsalgisi oldugu
nadir torpaq metallari batareya istehsalinda asas rol oynayir. Bundan alave, Avropa boyuk xalis
enerji idxalgisi olaraq gala bilar, bir sertle ki idxal olunan enerji diinyanin glinagle zangin arazilerinde
istehsal olunan “yasilI” hidrogen kimi ekoloji cehatdan temiz olmalidir. Dordincusu, “Yasil Sovdales-
ma” Avropanin beynalxalq regabat gabiliyystina tasir edacak. ©gar Avropa sirkatleri bitin tenzimle-
ma xarclarini 6z Uzarine gotursalar, heam dlke daxilinda, ham da beynalxalq miqyasda regabat qabi-
liyyotlori azalacaq. ©ger Al yiiksek karbonlu mehsullarin idxalina tarifler tetbiq etmaklo bu itkilori
mahdudlasdirmaga galisarsa, o, beynalxalq ticarat sertlerini tehrif etmekda glinahlandirila bilar. Bu,
xususile karbontutumlu igtisadiyyata malik iri ticarat subyektlari ile minaqiselare sebab olacaq, agar
onlar transsarhad karbon dayisikliklari mexanizmlarini geyri-qanuni ticari baryer kimi gabul etsalar.
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Amma an asasl, “Yasil Sévdalosma” xarici siyasatin bir hissasidir, ¢uinki iglim dayisikliyi global prob-
lemdir. Tamamile Al daxilinde heyata kegirilon karbon kegidi global istilesmenin azaldilmasina
ahamiyyatli tasir gdstermayacak, ¢unki global istixana gqazi emissiyalarinin 10%-dan azi Avropanin
payina dusur. Daha da pisi odur ki, Avropanin “Yasil Sdvdslasmasi” sadace olaraq istixana qazi
emissiyalarini ticarat tarefdaslarina 6tirse, o, iglim dayisikliyi ile mibarize tG¢ln he¢ ne etmayacak.
Bu sebebden, Al global istilesmeni cilovlamagq Gglin iddial, hiiqugi cehstden macburi coxterafli
saziglere tekan veracoak ve bazi digar meqsadlerini bu esas prioritets tabe etdiracek. Avropa
Komissiyas! artiq etiraf edib ki, Avropanin ragabat gabiliyyatini gorumaq ve karbon sizmasinin
garsisini almaq Ugln ya 6z standartlarini ixrac etmali, ya da transsarhad tenzimlenma mexanizmini
totbiq etmali olacag. Biitiin bu amiller onu gdsterir ki, Al yeni ticarat ve investisiya sazisleri, maliyyo
ve texniki yardimin yeni modelleri ve daha genig manada, davamli investisiya va inkisafi tagviq edan
beynelxalq diplomatiyaya yeni yanasma hazirlamalidir. ixrac maraglarina birbasa tesir edacak diger
olkalerle, o ciimledan iran kérfozi dlksleri ve Rusiya ile minasibatler de dayisacak. Biitiin bu xarici
siyaset sayleri Ai-nin beynslxalq tersfdaslari terefinden geosiyasi reaksiyaya ssbab olacaq. Cavab
reaksiyalari bir-birini tamamlayan iglim siyasstleri Gizre emekdasliqgdan, ticarat ve investisiya axinla-
rini yénlandirmak Ug¢ln reqgabatli saylare, “Yasil Sévdalagsma’nin tesirlerine qarsi agig dusmangilik
saylarina gadar muxtalif olacag. Daha sonra digar 6lkalerin (ABS, Cin, Rusiya, Slcazair ve Saudiyys
Orabistani kimi) “Yasil Sévdalagsmani” nece gebul eda bilecayini ve onlarin reaksiyalarinin na ola
bilacayini nazardan kegirmak vacibdir. [Oertel J., Tollmann J., Tsang B. Climate superpowers: How
the EU and China can compete and cooperate for a green future.2020, 7-13]. Ugur gazanmagq Uguln
Al “Yasil Sévdslesma’nin igtisadi terefdaslari ve qonsu dlksler liciin yarada bileceyi ¢etinliklarin
ohdasindan gelmalidir. Yalniz Ai-nin feal mévgeyi potensial garginliyi yenilonmis beynalxalq terof-
daslig Ggun fursetlare cevirmays kbmak eda biler. Buna gora de biz Yasil Sévdalesmani dastok-
lomak Uciin Ai-ys bir sira xarici siyaset tedbirleri teklif edirik. Buna goére de Al ve onun iizvieri bu
gundaliyi destaklamak Ug¢lin xarici siyasatlarinin bitiin aletlarini sefarbar etmalidirlor.

Yasil Sovdalagmanin geosiyasi naticalarinin muayyan edilmasi. 2050-ci ile gader Avropada
iglim neytralligina nail olmagq Uguin “Yasil Sovdalasma”ys asasan, an vacib vazifani hall etmak lazim-
dir: Ai-de enerjinin istehsal ve istehlak iisulunu deyisdirmak. igtisadiyyat miqyasinda enerji istehsali
ve istehlaki Al istixana gazi emissiyalarinin 75%-dsn coxunu tagkil edir [IRENA (2019). Global
energy transformation: A roadmap to 2050.s.5-9]. Ai-nin enerji sisteminin demak olar ki, dérdds (il
fosil yanacaglara ssaslanir. Ai-nin enerji balansinda neft (34,8%), ikinci yerde tebii qaz (23,8 %) ve
komdar (13,6 %) galir. Barpa olunan enerji manbalarinin payi artir, lakin onlarin rolu (13,9%), nlive
enerjisinin payi (12,6%) kimi mahdud olarag qalir [Eurostat, 2019.s.13-30]. “Yasil Sévdalasma”nin
hadaflarina nail olunarsa, bu nisbat 2050-ci ile gader dayise bilar. Ancaq dayisikliklar tadricen olacagq.
Avropa Komissiyasinin prognozlarina gére, fosil (qaliq) yanacaglar hals de 2030-cu ilds Ai-nin enerji
ehtiyacinin taxminan yarisini tamin edacak. Lakin qaliq yanacaqlar, 6z névbasinds, straf muihitin
cirklanmasinin intensivliyi ile farglenir. Enerji balansinin an c¢irklandirici elementi olan kdmurin istifa-
dasi 2030-cu ile gadar shemiyyaetli dereceds azaldilmali, neft va tabii qaz ise daha sonra marhalali
sokilda dayandirila biler. Neft ve gazda an ¢ox dayisikliklor 2030-2050-ci iller arasinda bas veracak.
Gozlanilir ki, bu middat aerzinda neft demak olar ki, tamamile dayandirilacaq va tabii qaz 2050-ci ile
gader Al enerjisinin yalniz onda birini temin edacek. 2015-2030-cu illsrdeki ssenariden asili olaraq,
Al-ya kémdir idxal 71-77%, neft 23-25%, tobii gaz 13-19% azalacaq. 2030-cu ilden sonra neft ve
tobii gaz idxalinda kaskin azalma go6zlanilir: 2015-ci ille migayisade neft idxall 78-79%, tobii gaz isa
58-67% azalacaq. Al enerji sisteminin bu derin transformasiyasi genis geosiyasi naticelere sebab
olacaqdir. Onlari dérd kateqoriyada qruplasdirmaq olar: 1) Al-ye gonsu olan neft ve gaz hasil eden
Olkaler Ggun naticalar; 2) global enerji bazarlari Ggln tesirler; 3) Avropanin enerji tehlukssizliyine
tasirleri; ve 4) global ticarat tgln tesirlar, xtisusile de karbon svazlema mexanizminin tatbiqi. [Borghesi
S.D., Caro P. Revising Emission Responsibilities through Consumption-Based Accounting: A European
and Post-Brexit Perspective // Sustainability.2019,7-20].

Elektriklogdirma Avropa “Yasil Sovdalagma”’sinin hayata kegirilmasinda asas amillarden
biri kimi. Barpa olunan elektrik enerjisine artan talebati 6demak ug¢un Avropa yaxin onilliklerde gon-
su regionlardan gunas ve kulek enerjisi idxalina arxalana bilar. Xususile Yaxin Sarq ve Simali Afrika
dunyanin an yaxs! gunag radiasiya manbalarindan, elece da kuilek enerjisi tgun alverigli yerlerdan
bahralanir. Bu barpa olunan manbalar ilk névbada Yaxin Sarq ve Simali Afrikanin slratle artan enerji
talobatini 6demak lcln istifads edilse da, galecekda onlarin Avropaya ixracina ehtiyac yarana bilar.
istehsal v naqliyyat texnologiyasi xarclerinin azaldiimasi miqyas effekti hesabina genasti temin edo

240



SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

bilerdi ki, onlarin indiyadek olmamasi bu cur emakdagliq sxemlarinin hayata kegiriimasina mane ol-
musdur. 2050-ci ila gader barpa olunan manbalarden alinan elektrik enerjisinin ¢ox hissasinin kar-
bondan neytral olacagi gézlenildiyi Gcln, elektrik enerjisinin butin problemleri hall eda bilmayacayi
enerji sisteminin sektorlarinin karbondan asililigini azaltmaq tg¢in hidrogendan getdikce daha gox
istifada edilir. Buna gtra da Avropa “Yasil Sovdalasmaesi’na 2030-cu ile gadar 40 Gvt barpa olunan
hidrogen elektrolizatorlarin qurasdiriimasi nazerda tutulan hidrogen strategiyasi [European
Commission (2020a).A hydrogen strategy for a climate-neutral Europe, COM.2020, 301] daxildir.
Simali Afrikanin barpa olunan enerji potensialini va Avropaya cografi yaxinhgini nazars alaraq,
region Avropa uclin regabstedavamli barpa olunan hidrogenin potensial techizatgisi kimi gérindr.
Masalen, Almaniya gelecakde 6lkasine ixrac etmak niyyati ilo Afrikanin ilk senaye yasil hidrogen
istehsall miassisasini inkisaf etdirmak lc¢in Marakesls emakdasliq edir. Yaxin Serq ve Simali
Afrikadan (ve ya Ukrayna kimi diger gonsulardan) barpa olunan elektrik enerjisi ve yasil hidrogenin
golacak idxall mivafiq saxalandirma yolu ile yumsaldilmali olan yeni eneriji tahlikasizliyi problemlari
yarada bilar. Avropanin ekoloji cahatden temiz enerji manbaelerine kegidi naticesinda global neft
telabatinin azalmasi, xUsusile giymaetlarin ucuzlagsmasi global neft bazarina tesir edacek. Tebii ki,
giymat enisinin miqyasi diger 6lkalerin dekarbonizasiya trayektoriyalarindan da asili olacaq. Takce
Avropa neft istehlakini shamiyyaetli derecaeds azaldarsa va digar dlkslar faydali gazintilarin ¢ixariima-
sina arxalanmaga davam edersa, Asiyada, Latin Amerikasinda va Afrikadaki bazarlar ve telabat
Avropanin getmasini gisman ve milvaqgati olaraq avez eds biler. Bununla bels, imumilikde, global
neft idxalinda Avropanin payi o gader boylukdur ki, bu, neft aktivlerinin dayarinin shamiyyatli dere-
cada azalmasina sebab ola bilar. Neft hasil edan dlkelera dayan zarar neft ixracindan asililiq dere-
cosi, elaca do onlarin neftinin zararsiz giymati ile miayyan edilacak. Masalen, Saudiyya Orabistani
ve Iraq nefti nisbaten ucuz hasil eds biler, bu da bir barel iiciin texminan 30 dollar ve ya daha az
xorclari 6days bilar, Rusiya, Venesuela ve Nigeriya iss itkisiz hasilat Giclin daha yiksak giymatlera
ehtiyac duyurlar. Belslikle, asagi giymsatli neft istehsalgilari, xisusile de Ssudiyys Orabistani, “Yasil
Sovdelasma” naticasinde global neft giymatlarindaki enisin 6hdasinden galmak va itkilari minimuma
endirmak Ugln daha yaxsi mdvqe tuturlar. Orta muddatli perspektivde onlar hatta bazar paylarini
artira bilerler, ¢linki yiiksak giymata malik istehsalgilar bazardan sixisdirihb ¢ixarilir. Bununla bels,
hatta ucuz neft istehsalgilari da ucuzlasmanin tesirini hiss edacakler. Hatta neftin indiki giymati 40
dollar/barel olsa bels, Seudiyys Srabistaninin biidce kasiri UDM-in 12%-ni taskil edir [Grand S.,
Wolff K. Assessing Saudi Vision 2030: A 2020 review.2020, 8-11]. Bu o demakdir ki, neft rentala-
rindan uzaq iqtisadi diversifikasiya mixtalif daeracalerds olsa da, butin neft ixrac edan 6dlkalar Ugtin
zoruri sortdir.

Natica. Al karbonsuzlasmanin mimkiin sosial-igtisadi naticaleri ile bagl bagqalarina nimuna
olmalidir. istixana gazlarinin tullantilarinin azaldilmasi (zra qlobal saylerds lider olan Al élkeleri
sosial-igtisadi naticelerle lizlesen ilk 6lkeler sirasinda olacaq. Al “Yasil Sévdelesmasi’nin magsadi
igtisadiyyatin karbon intensivliyinin azaldilmasini agilli sakilda tesviq etmak, senaye transformasiya-
sinin manfi tesirlarini minimuma endirmak ve prosesin maksimum sosial inklGzivliyini temin etmakdir.
Odalstli kegid masaleleri, elaca do iglim siyasatinin yenidan bolusdurilmasinin tasirleri karbon
intensivliyinin azaldilmasi prosesinde asasdir. Bundan alave, yasil senaye siyasati, yasil sermays is
yerlarinin yaradilmasi va iqtisadi artim dekarbonizasiyanin faydalarini maksimuma ¢atdirmaq tgin
osas siyaset saheleridir. Al beynaelxalq terefdaslarla tacriibe miibadilesi magsadile goxterafli formalar
vo platformalar yarada bilar. Bu cuir platformalar, masslan, Cinde milli emissiya ticaratinin baslanma-
sina shamiyyatli téhfs veran karbon bazari tersfdaglari ligiin Al tecriibasini tokrarlamaga kémek eds
biler. Biitiin bu istiqamatler Ai-nin “Yasil Sévdelesmasi’nin tesvigine ydnalen xarici siyasetine des-
yati tamin eda biler. Bunlar diger dovletlerin sovdalagmanin sartlerinin yerina yetiriimasi zamani ve
iglimda Gmumi dayisikliyin naticesi ile Uzlesdiklari zamani geosiyasi ¢agiriglari nazera alir, hamginin
Ai-nin birliyin hiidudlarindan kenar karbontutumlu igtisasiyyatin azaldilmasi seylerinin yayiimasi
agun asullar teklif edir ki, bu da “Yasil Sévdalagsma”nin ugur gazanma imkanlarini artirir.
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Xilasa

Sanayelasmanin inkisafl, inkisafin stiratlonmasi ve bunun naticesinds ehtiyatlarin haddindan artiq istifadasi ile ekoloji
problemlar de ortaya ¢ixdi. ®vvalca milli seviyyada yaranan ekoloji problemlar sonralar artaraq global migyas aldi. Yasil
igtisadiyyat modeli ekoloji problemlari hall etmak va inkisafin davamliigini temin etmak tGgtin yaranmisdir. Yasil igtisadiyyat
yanasmasi atraf muhiti shate edan igtisadi modeldir. Bu model ¢argivasinds dlkaler dayisiklik ve transformasiya yasayir ve
bu dayisiklikler sayasinda yeni masgullug imkanlari yaranir. Tabiste uygun igtisadi artimla yanasi, yasil igtisadiyyat modeli
yeni layigli yasil is yerlarinin vo masgullugun yaranmasina kémak edir. Bu is ¢argivesinds dinyada yasil igtisadiyyat
modelinin ortaya ¢ixmasi va yasll igtisadiyyat tatbiglerinin idare olunmasi tadgiqatlari mizakirs edilmis ve arasdiriimisdir.

Acar sézler: Ekologiya, Davamli inkisaf, Yasil Igtisadiyyat

GIRIS

Ekoloji problemlear dévlsatlerin imumi problemina ¢evrilmaya basladigi Ggin 6lkaler bu masalaye
diggat ¢ekarak bu problemlarin garsisini almaq tgun faaliyyste basladilar. Qlobal problema gevrilmis
ekoloji problemlarin halli yollarini tapmaq va garsisini almaq tg¢in davamli inkisaf modeli gabul edilib.
Davamli inkisaf konsepsiyasi ekoloji problemlarle mibarizeni hadafleyan bir prosesdir. Bu kontekst-
da movcud igtisadi sistemin gatirdiyi ekoloji problemlarle miibarize aparmaq lGglin davamh inkisaf
konsepsiyasini ehtiva edan yasll igtisadiyyat modeli ortaya ¢ixdi. Yasil igtisadiyyat modeli ekoloji
problemlari minimuma endirmak ve davamli inkisafa nail olmaq maqsadi dagiyan iqtisadi modeldir.
Bu model carcivasinda ekoloji problemlarle mibarizads diinyada ve Tirkiyede tetbiq olunan yasil
igtisadiyyat tacruibeslerini aragdiracagiq.

1. Davamh inkigaf Va Onun Tarixi inkigafi

Davamliliq anlayisi ilk defe 1982-ci ilde “Umumdiinya Tabisti Miihafizs Ittifaq1” tersfinden gsbul
edilmis “Umumdiinya Tebist Xartiyasi’nin matnina daxil edilmisdir. Bu senadds canlilarin davamli-
hgini gqoruyacaq sokilds faydalandiglari ekosistemin, denizin, qurunun, atmosferin ve orqanizmin eh-
tiyatlarinin idara edilmasini ifade etmak muayyen edilmisdir. Davamliligi tamin etmak Ugin ilk nov-
bade mentalitetin dayisdiriimasina diqgat yetirir. Davamliliq bir magsada deyil, bir prosess istinad
edir (Eryilmaz, 2011, s. 1).

Davamli inkisaf konsepsiyasi 1987-ci ilds “Straf miihit ve inkisaf tizre Umumdiinya Komissiyasi”
torafinden nasr edilan “Umumi Gsleceyimiz Hesabati’na daxil edilmis ve ekoloji ve sosial davamliliga
toxunan sakilde izah edilmisdir. Hesabatda davamli inkisaf galecak nasillerin ehtiyaclarinin édanil-
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masina tehlika yaratmadan bugunki nasillarin ehtiyaclarini 6days bilan inkisaf kimi miayyan edil-
misdir (Han ve Kaya, 2012, s. 255).

Umumi Galacayimiz Hesabatinin asas ideyasi ondan ibarat idi ki, igtisadi ve ekoloji problemlari
bir-birindan ayri giymatlandirmak olmaz. Hesabatda tabii sarvatleri tiikenmadan diinya shalisinin
batin ehtiyaclarini 6demak lglin davamli inkisaf strategiyasi teklif edilir. Davamli inkisaf modelinin
asasini istehlak etmadan istifade etmak fikri dayanir. Hesabatin dlinya élkslarina tagdim etdiyi inkisaf
modeli tabistle inkisaf ve tabii ehtiyatlari istehlak etmayan tecriibslar arasinda slagani tamin eds
bilen igtisadiyyati, yani uzunmuiddstli perspektivde davamli iqtisadi inkisafi midafis edir (Nemli,
1998, s. 288).

“Ortaq gelacayimiz” hesabatina asasan, davamli inkisafi temin etmak Ucln bazi sertler var.
Bunlar (Altunok, 2013, s. 42);

- Qerarlarin gaebulu prosesindas ictimaiyyatin semarali istirakini temin edacak siyasi idareetma

- Oz smayi ve davamli istehsal artighgi hesabina texniki biliklari temin edacak igtisadi sistem

- Uygun olmayan inkisaflardan yaranan gerginliklare hall yollari taqdim eden sosial sistem

- Inkisaf Gcln taleb olunan ekoloji bazani qoruyacagq ve ona hérmet edacak istehsal strukturu

- Texnoloji qurulusun daimi alternativ yollari

Davamli inkisafin asasinda iki ideya dayanir. Birincisi, insanlarin ehtiyaclarini, xiisusan ds yox-
sul insanlarin ehtiyaclarini édemakdir. ikincisi, straf miihitin hem cari, hem de gelecek ehtiyaclari
O6damak gabiliyyatini gazanmasi ve texnologiyanin ve sosial teskilatin gatirdiyi tazyiglerin aradan
galdinimasidir. Davamli inkisaf birbasa gaynaglarin azalmasi, yoxsulluqg, ekoloji tezyiq, sosial-
igtisadi vaziyystler ve siyasi siyasatlorle baghdir (Ozcan, 2019, s. 2).

Davamli inkisaf modeli toklif edir ki, qisamuddatli igtisadi faydalar uzunmuddatli ve nasillerarasi
sosial ve ekoloji faydalarla avez edilmalidir. Davamli inkisaf strategiyasinin asasini ekoloji tarazligin
pozulmasina sabab olmadan inkisafa nail olmaq ideyasi toskil edir. Bu strategiyalar agagidakilardir
(Han and Kaya, 2012, s. 256-257);

- Inkisafi yeniden tekmillesdirin

- Artimin keyfiyyatinin diferensiallasdiriimasi

- Cemiyyastin su, saglamliq, enerji ve gida baximindan asas ehtiyaclarinin édanilmasi

- ©halinin davaml artiminin temin edilmasi

- Resurslari gorumagq va onlarin dayarini artirmaq

- Texnologiyanin yoénlandiriimasi va idara olunmasi

- Qerar gobulunda igtisadiyyat ve atraf muhitin birlesdiriimasi

Bu kontekstda davamli inkisaf modelinin ugurunu temin etmak Ug¢tin G¢ 6l¢l Uzra fikir mibadilasi
aparilir. Bunlar; Bunlar Sosial, Ekoloji ve Igtisadi élgiilerdir (Tiras, 2012, s. 6-61).

igtisadi Olgii: Qit resurslarin istifadesi ilo alagedardir. igtisadi cahatden dayanigli model mal ve
xidmatlarin davamhhgi prinsipi esasinda istehsal ediloen, kand taserrufati ve senaye istehsalina zarar
vers biloacoak sektorlar lizre disbalansin garsisini alan, daxili ve xarici borclarin idara oluna bilen
davamlihgini tamin edan sistemdir.

Sosial Olgi: insanlari diggat merkazinds saxlayir. Sosial dayanigli model tshsil ve sehiyys xid-
matlari, gender barabarliyi, siyasi maariflandirma va istirak kimi sosial xidmatlarin adekvathgini va
adalatli bolisdurilmasini tamin edacak strukturdur.

Straf Munhitin Olclsi: Fiziki va bioloji sistemlerin tarazligda olmasi nazarde tutulur. Bu 6lgiisiin
magqsadi ekosistemlarin dayisan sertloera uygunlagmasidir. Ekoloji cahatden dayaniqgli sistem resurs-
larin bazasini eyni saxlamali, barpa olunan manbalarden ve ya ekoloji investisiya sistemlarinden
istifade etmemali, barpa olunmayan resurslari yalniz investisiyalarla avez olunanlari istehlak
etmalidir. ©traf muhit dlgiist biomuxtalifliyi, atmosferdaki tarazligi ve igtisadi cahatdan resurslar kimi
tasnif olunmayan diger ekosistemlari gorumag maqsadi dasiyir.

Birlesmis Millotlor Toskilatinin global faaliyyste cagirisi olan Dayanigli inkisaf Megsaedleri 2030-
cu ile geder 3 mihim addima nail olmaq Ugun 2015-ci ilde 17 hadaf lzarinds razilasdirihb. Bu
addimlar ifrat yoxsulluga son qoymagq, barabersizlik ve adalstsizlikle mubarize aparmag ve iglim
bdhraninin garsisini almaqgdir. Bu kontekstde davamli inkisaf tGgln global magsadler bu vadlari
yerina yetira bilar.
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Caedval 1: Davamli Inkigaf Modelinin élgiilari

Atmosferda xlorun artmasi Sektorlarda igtisadi artim Ohali, sixliq ve artim stirati
N . . - Elektrik enerjisi olmayan ev
Atmosferdas tursulugun artmasi Nagliyyat vasitalerinin sayi tosarriifatian
Ozon, azot dioksid va hissaciklarin . .
Py enerji istehlaki Sasveran shali
tarkibi
Kand vea sahar yerlari ve megalar Barpa olunan enerji daracasi Seckilards istirak
Tabii mihitde bag veran fargler hava nagliyyati Kand va gahar shalisi
Dasima qabiliyyati texminlari Naqliyyat haqglari telefonun miqdari
suyun keyfiyyati mesalarin giriimasi Kifayat geder gida slde eds bilmeyan
usaglar
Xlsusi ekosistem gostericilari Cirklanmanin azaldilmasi xarclari Savadliliq daracasi
Radiasiya Sayahsat va istirahat saatlari ggﬂ%n"en omar uzunlugu ve korps
muhafize yerlari agdac istehsal
metal ehtiyatlan Adambasina su istehlaki
enerji miqgdari Eroziya
biomuxtaliflik kand teserrifati istehsali
heyvan muxtalifliyi Ev basina enerji istehlaki
Tohlikeds olan canlilar qu ticarsti vasitasila enerjidan
istifade
asas cirklondirici amiller Nagliyyat vasitelarinds qaliq
yanacaglarin istifadasi
agir metallar gida istehsal
Torpagin keyfiyyatini gdsteran elementlor
Kand tasarriifati torpaqlarinin itirilmasi

Manba: Aksu, 2011, s. 8.

OECD davamli inkisaf magsadlerine nail olmag Uc¢ln muiayysn sertlarin yerine yetiriimali
oldugunu bayan etmisdir. Bu sertler (Uysal, 2003, s. 5-6);

Davamli inkigaf konsepsiyasinin har kes terafindan gabul edilmig torifi var.

Hokumesatlar agiq sekilde dayanigl inkisaf maqgsadlarine nail olmagi hadaflomali ve davamli
inkisafi uzunmuddatli perspektivde mihim masale kimi gérmalidirlar.

Davamli inkisaf modelinin maqgsadlerini tam goakilde hayata kecirmak Ug¢in davamli inkisaf
magqsadlarinin hayata kecirilmasine cavabdeh olan obyekt olmalidir.

Davamli inkisafin guindaliyinin miiayyan edilmasinda birliklerin, geyri-hokumat teskilatlarinin, is
dinyasinin va ictimaiyyatin feal istirakinin tamin edilmasi.

Dayaniqgl inkisaf siyasatinin yaradilmasinda elmi malumat vacibdir ve elm dinyasi ile garar
gabul edanlar arasinda malumat mubadilasi apariimalidir.

Dayaniql inkisaf 2021 Hesabatinda Koronavirusun BMT-nin Dayanigli inkisaf Magsadlerinin
iralilayisini dayandirdi§i ve artan maliyye sahalerina diqget ¢ekarak inkisaf etmakde olan 6lkalarin
dasteklenmasinin vacibliyi vurgulanib. 2015-ci ilds gebul edilmis Dayanigh inkigaf Qlobal Megsad-
larinde alde edilen irslilayislerin ilk defe olaraq geri gevrildiyini ortaya qoyur. Dayanigh inkisaf 2021
Hesabatinin musllifi ve Kolumbiya Universiteti Davamli inkisaf Merkazinin ve SDSN Sebekasinin
Qlobal Prezidenti Prof. Dr. Jeffrey Sachs hesabatda asagidakilari geyd etdi (unsdsn.boun.edu.tr,
2022);
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Yasil igtisadiyyat Va Onun Tarixi inkigafi

Yasll igtisadiyyatin asasini teskil eden yasil diisiincenin mensayi ikinci Diinya Miharibasine
gedib cixir. Yaslil disiince, madan yanacaqlarindan istifadanin artmasi ile siratlenan igtisadi artim,
urbanizasiya va istehlak madaniyyatinin gatirdiyi global ekoloji problemlarin halli olaraq ortaya ¢ixdi.
ikinci Diinya Miharibasindan sonra Sarg-Qerb blokunun senayelosmasinin siiretlonmasi ve bu
modelin t¢linct dinya 6lkalerine “inkisaf” vadi ila getmasi naticasinda ekoloji béhran global dlctlare
catmisdir. Yasil harekatin dogulmasini (ize ¢ixaran miihiim siyasi hadisaler ikinci Diinya Miiharibe-
sinin sonu, 1968-ci il sosial hadisaleri, 1973-cu il neft bohrani ve Keynsci siyasatin ve inkisaf
igtisadiyyatinin hakim oldugu 1929-1980-ci iller arasindaki dévrlerdir. Senayelaesmanin sirstloanmasi,
tobii sarvatloera tozyigin artmasi va tabistin tullanti sahasi kimi gériinmasi ekoloji béhran problemini
daha gabariq gosterdi. Bu inkigaflar mévcud igtisadi anlayigin yerina yasil igtisadiyyat anlayisini bir
hall yolu olaraq inkisaf etdirdi (Sahin, 2012, s. 22-24).

Cadval 2: Miixtslif Tagkilatlarin Yasil iqtisadiyyat Tariflari
Toskilatlar Yasil iqtisadi Modelin teriflori

BM Yasil igtisadiyyat modeli dayanigh igtisadi artimi temin etmakle yanasi, yoxsullugun aradan
galdinimasina kémak edan, ekosistemin saglam teraqqisina tdhfe veran, davamli istehlak ve
istehsall dastaklayan, yeni is imkanlari yaradan, sosial rifah saviyyasini yiksaldan va ictimai
istirakcihgi tagvig edan igtisadi modeldir.

UNEP Bazi ekoloji riskleri va ekoloji acliglari azaltmaga calismagla yanasi, insanlarin rifahini ve sosial
barabarliyini tamin edir. Yasll igtisadiyyat modeli agagi karbonlu, semarali resurslara malik sosial
inkliziv modeldir.

UNESCAP Ekoloji cahatdan shamiyyatli olan davamli igtisadi inkisaf, asagi karbonu dastakleyan va sosial
inkluzivliyi ehtiva edan gakilde hayata kegirilir.

OECD Otraf mihits uygun olaraq adlandirilan yasil igtisadiyyat cemiyyatin rifahini destaklayan tabii
sarvatlerin davamliligini tamin edarak igtisadi inkisafl ve artimi tamin edir. Tabiate uygun inkisaf
Uclin o, davamli artimi tasviqg etmali ve yeni igtisadi imkanlarin va investisiyalarin yaradilmasina
vasitagilik etmalidir.

Diinya Banki Ekoloji problemlari azalda bilen, resurslardan semarali istifadani temin edan, tabii felakatlara
davamliliq yaradan va bdyima proseslarini fasilesiz hayata kecirs bilan boyiima modelidir.

G20 Platformasi | Davamli inkisafin terkib hissesi olan yasil igtisadiyyat mixtaslif sektorlarda kéhnalmis
texnologiyalardan fergli olaraq enerjiya ganast edan va yeni texnologiyalardan istifadeya imkan
veran bir modeldir.

Manba: Yiimaz, 2014, s. 10.

Rio+20 Konfransinin sonunda “istediyimiz Gelecek” adl inkisaf yol xeritesi miisyysn edilib.
Minilliyin inkisaf Magsadleri ils eyni xarakter dasiyan bu hesabat 27 sentyabr 2015-ci il tarixinda Nyu
Yorkda 17 asas basliqg ve 169 alt basligdan ibarat “Glindem 2030 Birlasmis Millatlor Taskilatinin
Dayaniqli inkisaf Magsadleri” olaraq qabul edilmisdir. Qabul edilmis beayannamads 6, 11, 13, 14 vo
15-ci maddaler yasil igtisadiyyat baximindan ciddi shamiyyet kasb edir. Bu magalsler (Atalay ve
Akan, 2022, s. 29).

Madds 6: Saglam seraitds suya ¢ixisin ve davamli idareetmanin tamin edilmasi

Madds 11: Saharlarin macburi, tahliikasiz ve davamli sekilde qurulmasi

Madds 13: iglim béhraninin tesirleri ile bagh févgelads tedbirler planinin qiivveys minmasi

Madda 14: Daniz, okean va diger su ehtiyatlarinin davamliliginin tamin edilmasi ve qorunmasi

Madda 15: Bioloji mixtalifliyin gorunmasi, torpaq ekosistemlarinin davamliiginin ve muhafizs-
sinin tamin edilmasi, megalorin idare edilmasi, sehralagsmanin ve torpaq itkisinin gargisinin alinmasi

Rio+20 Konfransinda derc edilon “istadiyimiz Gelocek” adli hesabatda yoxsullugun aradan
galdirimasi ve davamh inkisafin maqsadini dasiyan davaml inkisaf ve yasil igtisadiyyatin
institusional ¢arcivasi mizakirs edilib. Bu kontekstde bu maqgsadlera ¢atmaq tgun ilkin sart kimi yasil
igtisadiyyatin shemiyyati geyd edilmisdir (Azazi ve Uzma, 2022, s. 94).

Yasil igtisadiyyat konsepsiyasi cari igtisadi, ekoloji ve sosial problemlare hall yollar istehsal
etmak Ucln dstunlik tagkil eden iqgtisadi yanagmanin tengididir. Biz tabii servatlerin gini-gindan
mahv olmasi va tikanmak tehlikasi ile Uz-Uze galmaliyig. Bu kontekstde yasil igtisadiyyat yanas-
masi davamli galecek namina tebista zarar vermadan va ya bu zarari minimuma endirmadan igtisadi
inkisafi hadaflayir. Daha saglam inkisaf G¢lin méhkem temale malik ve atraf mihits uygun yasil
igtisadiyyat yanasmasi vacibdir (Kamber, 2014, s. 3).
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Cadval 3: Yasll igtisadiyyat Prinsipleri

Ekoloji Ekosistemi va biomuxtslifliyi qoruyur.
Tebii kapitala investisiya goymagla davamliligi tamin edir. Tabistin sarhadlerini gabul edir vo
hoérmat edir.
Beynalxalq ekoloji davamlilig magsad va siyasatlarini hazirlayir.

Sosial O, yoxsullugu azaldir ve yasayis vasitelerina, rifah halina, sosial midafisys ve asas

xidmatlara ¢ixis imkani verir.
O, sosial cehatden macburi, adalstli vo demokratik, saffaf, sabit ve hesabatlidir. Onun
magqsadi 6lkalar ve nasillar arasinda adalstli ve barabar olmaqdir.

igtisadi Tobii kapitali ve dayarleri taniyir.
O, igtisadi artim va inkisaf modellarina integrasiya olunur.
Resurslarla enerji semaraliliyini dastaklayir. Bu, layiqli deyare malik yasil is yerlari yaradir.

Manba: PAGE, 2015.

Yasll igtisadiyyat ekoloji, sosial ve iqtisadi 6lcllari shate etmekle davamli inkisaf yaratmagi
hadaflayir. Yasll igtisadiyyat kontekstinda bitin istehsal fealiyyatlorinin tebii ehtiyatlara an az tezyiq
gOsteracek dovri sakilde hayata keciriimasi hadaflanir (Abdiraimov, 2016, s. 34).

Yasiligtisadiyyat galoecak nasilleri nezare alir ve buglinki hayat seraitinda coemiyyatin harakatlari
naticasinda galecak nasillarin ¢ox az istehlak etmali olacagini ve bu veziyystden narazi qalacag-
larini, naticada nasiller arasi barabarsizlikle naticalenacayini prognozlasdirir. Yasil nizam takce eko-
loji béhranlara deyil, ham ds igtisadi ve sosial problemlara hall yollari tapir (Geggel, 2021, s. 5-6).

Bu kontekstdas yasil igtisadi nizama kegidin (¢ esas magsadi var. Bunlar (Agah, 2022);

Masgullug imkanlarini inkisaf etdirmakla bohrandan tesirlenan gruplari gorumagla dinya
igtisadiyyatinin canlanmasina yardim etmak

Tamiz enerjidan istifade etmakle karbondan asiliigin azaldilmasi va balanslasdiriimis inkisaf
yoluna daxil olmasi

inkisafin davamliligini tamin etmakle ifrat yoxsulluga son goyulmasi

Otraf mihit sahasinda calisan Sierra Club, Yasil Yeni Sovdelasmaeni asagidaki kimi izah etdi
Yasil Yeni Nizam barabarsizlik va iglim béhraninin tasirleri ile mibarize aparmagq tcun igtisadi sis-
temda boyuk dayisikliklarin bas vermasi lazim oldugunu vurdulayir. Onun bu bdylk transformasiya-
larla nezarde tutdugu sey, istismara ve galiq yanacaqlara asaslanan iqtisadi sistemden yasil is yerlori
vo temiz eneriji ilo igtisadiyyata kegiddir. Barabarsizlik va iglim bdhraninin tasirleri ile mibarizada
yaslil yeni nizam infrastrukturlari adalstli ve elmi cehatdan tekmillagdire, enerji sistemlarinda trans-
formasiyani temin ede, gucli binalar tike ve ekosistemin davamliligini temin eds, tamiz su ve havaya
cixigi temin eda, amak haqqi ve iglim bdéhranina qargi dayanigliliq yaratmaq (Yarag, 2019, s. 45).

Yasil igtisadiyyat konsepsiyasi kapitalist sisteminin yaratdigi dagintilara, tabii ehtiyatlarin
haddindan artiq istehlakina, karbon emissiyalarina, resurslarin bélisdurilmasindaki geyri-barabar-
liya, yoxsulluga, dlkaler arasinda resurslarin bélusdurilmasindeki barabarsizliklere ve tabisti qoru-
magq ucin hall yollari tapmagq ugin hazirlanmigdir. Mévcud igtisadi sistemin dayanigsizligi gargive-
sinds yasil iqtisadiyyat davamli bir sistem nazarde tutur. Saglam bdylima, nasiller arasinda adalatli
bdlusdurilima, ehtiyatlarin davamlihdi, karbon emissiyalarinin aradan qaldiriimasi ve ekosistemin
gorunmasi magsadi ile yasana bilan dinyani nazardas tutur. Yasil igtisadiyyat hayatin ve ekosistemin
davamlihdi Ggun vacibdir.

Davamli inkisaf Vo Yasil iqtisadiyyat Arasinda Miinasibat

Yasll igtisadiyyat modeli va davamli inkisaf modeli iqtisadi adabiyyatda yer almaga baslayan iki
muhiim masaladir. insanlarin daha yasayigh mihit ve igtisadi inkisaf dilemmasini aradan qaldirmaq
ucun yaradilmis bu iki anlayis dinya sarvatlerinin bizdan miras galmadigini va indiki nasillarin sor-
vatlari galacak nasillare buraxmali oldugunu vurgulayir. Bu ¢arcivadas bir cox 6lke beynslxalq miqga-
vilaler imzalayib. Bu mugqavilelera uydun olaraq, bir gox 6lke galiq yanacaglardan istifade etmamayi va
bunun avazins barpa olunan enerji manbslarinden istifade etmayi hadaflayir (Ozen et al., 2015, s. 85).

Davamli inkisaf ve yasil igtisadiyyat arasindaki slageyse toxunan ilk arasdirma "Yasil igtisadiyyat
dcln Plan" adl tadgigatdir. Kitabda davamli inkisaf magsadlerina nail olmaq baximindan badbin
manzara ¢akilsa da, fiziki, tebii va insan kapitall resurslarindan semarali istifadanin yasil igtisadiyyat
vasitasilo davamli inkisaf magsadlerine catmaga kémaek etmali oldugu vurdulanir (Ozg¢ag ve Hotun-
luoglu, 2015, s.). 320).

BMT bildirir ki, yasil igtisadiyyat yanasmasi tabii ehtiyatlarin davamliligi ve onlarin atraf muahite
meanfi tasirleri, resurslardan samarali istifads, tullantilarin azaldiimasi, yasil igtisadiyyat siyasati
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tacribalari ve is dinyasinda ve senayeds yasil transformasiya baximindan davamli inkisafi
destakloye biler. sektoru (Ustiinlisik, 2014, s. 13).

Yasil igtisadiyyat davamli inkisafla baghdir ve davamli inkisaf magsadlarinin hayata kegirilmasi
ds yasll iqtisadiyyatdan asilidir. MUasir seraitde davamli inkisaf maqgsadlari dinya G¢in mihim
ahamiyyat kasb edib. 2030-cu ile gader dayaniqli inkisaf hadaflerine nezar saldiqda yasil igtisa-
diyyatin shemiyyati daha qabariq gorunur. Davamli inkisafi davamli magsadlardan ayri hesab etmak
olmaz va yasll igtisadiyyat siyaseti olmadan davamli inkisaf magsadlarina nail olmaq mimkin deyil.
Yasll igtisadiyyat davamli inkisafi tagvig edir (Yildirim va Yildirim, 2018, s. 28-30).

2.1.Yasil igler

iglim béhraninin tasirlari giini-giinden artir, yoxsullug, barabarsizlik, tabii sarvatlarin tiikenmak
tohlikasi ile Uzlesirik vo mdvcud sistemin dayanigsiziigi dinyanin yaslil igtisadiyyata kegidina yol
acib. Yasll igtisadiyyata kegid kimi vo bu modelin davamliligini tamamlayan yeni biznes modelleri
meydana ¢ixir. Yasll iqtisadiyyata slave olaraq ortaya ¢ixan bu yeni is yerlari yasil is yerlari adlanir.
Yasill is yerlori indiki ve galacek nasillora daha yaxsi bir dinya buraxmagq tg¢in vacibdir.

Otraf muhit, masgullug ve enerji masalalarini birlikde hall etmayin vacibliyini vurgulamagq Ggin
yasll is yerlori glindema gatirilib. Yasil is anlayisini ilk defe dile gatiran Michael Jacobs, bunu "sosial
ve igtisadi dayigikliklorle movcud senayeler yasillagsacaq ve hayat tarzleri atraf miihite daha hessas
olacaq ve yasll isler avtomatik olaraq meydana gelacek" olaraq tayin etdi (Ozen, 2022).

Roger H. Bezdek 1995-ci ilde yazdigi "Straf mihitin muhafizasinin iglare ve igtisadiyyata xalis
tesiri" adli aserinde "yasll is yerlerinin yaradilmasi prosesinda bazi masalalara diggst yetiriimali
oldugunu va igsizliyin yoxsullara ve cemiyyatin dezavantajli tabagalarinin daha ¢ox oldugunu ve atraf
muhitin gorunmasi tgln "yasil islerin inkisaf etdirilmasi zamani bu yoxsul ve slverissiz segmente
hassasliq gostarilmali" olduguna diqqgat ¢akdi (Yilmaz, 2021, s. 98).

Yasil iglerlo bagli dovletlerin verdiyi bayanatlar dayisir. Fransa, Yaponiya, Avstriya ve Finlan-
diyaya gora yasill is yerlari ekoloji mal ve xidmatlarin istehsali marhalasindaki is kimi mtayyan edilir.
Canubi Koreyanin yasil biznes tarifi onu asagi karbonlu artim prosesinds yiiksak enerji ssmaraliliyini
temin edan va atraf mahiti yaxsilagsdiran mal ve xidmatlerin istehsali marhalasindaki is kimi miayyan
edir. ABS ©mak Statistikasi Blirosu yasill is yerlarini atraf mihite fayda veren va ya tebii ehtiyatlarin
gorunmasina kdmak edan mal ve xidmatlarin istehsall prosesinde tasabblisler va iscilorin 6hdaliklari
arasinda atraf mihite uygun va istehlak etmaya imkan veren is yerlari kimi miayyen edir. az tabii
ehtiyatlar (Yiimaz, s. 14).

Beynalxalqg ©mak Tagkilati (BOT) yasil is yerlarini muassisalar, igtisadiyyatlar, emak bazarlari
va bizneslor Ggln layigli is imkanlari tamin eden davamli ve asagi karbonlu igtisadiyyat modelina
kecid kimi miayyan edir. BOT yasll is yerlorini davamli inkisaf yolunda etraf muhitin muhafizesi ila
yanasl iqtisadi artim va sosial istiraki da shats eden ve hdkumatlerin, iscilarin va isagotirenlerin bu
dayisiklikda faal istirak etdiyi bir fenomen olaraq tayin edir (Yesil ve Fidan, 2017, sah. 609).

UNEP yasll is yerlorini istehsal, tadgigat ve inkigafa, kand teserrufati iglerine, inzibati ve otraf
muhitin keyfiyyatinin gorunmasina ve strukturun yenidan qurulmasina téhfs vere bilocek xidmatlar
kimi miuayyan edir. O, yasll islari ekoloji cehatden temiz ve layigli, tahliikasiz is seraiti olan, karyera
gozlentilerine cavab veran ve isgilerin hlquglarina qaygi gostsren igler kimi mieyyan edir (Uner,
2017, s. 10).

Basqa sozle, yasil islar insan layagatine ve iscilarin hiiquglarina hérmat eden, aglabatan amak
haqqi, tehliikasiz is seraiti, is zemanati ve yiiksalis imkanlari taklif edan isler kimi miayyen edilo
biler. Xususile, bioloji forglarin ve ekosistemlarin gorunmasina ve davamliigina téhfe veran, ytiksak
somarali strategiyalarla enerji, xammal va su istehlakini minimuma endiren, asagi karbonlu iqgtisa-
diyyat, tullanti ve girklanmae istehsalini minimuma endiren va ya qarsisini alan muassisaler daxildir
(Reyhan va Duygu , 2016, s. 29).

Beynolxalg ©mak Tagkilati yasil is programi ¢argivasinde alti maddaya Ustunlik verib. Bu prio-
ritetler (Basol, 2013, s. 3).

Omak va amak bazarlarinin dl¢ilerinin tahlili

Yasil tosabbislers tatbiq edile biloan addimlar

Tullantilarin idars edilmasi va tekrar emali gargivasinde yasil is yerlori

Barpa olunan enerji vo enetrji faaliyyaoti

Yasll igtisadiyyat ve davamli cemiyyats adalstli kegid

iglim béhrani ils uygun olmahdir
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Beynalxalqg ©mak Tagkilati (BOT) yasil is yerlarini sosial va ekoloji baximdan arasdirir. Straf
muhit baximindan yasil is yerleri inkisaf etmis dlkalar daxilinde enerji sesmaraliliyinin artirilmasi, asagi
karbonlu enerji, cirklenmaye nazaret ve atraf mihita uygun xidmatlar kimi misyyan edilmisdir. Bu
vaziyyet inkisaf etmakda olan dlkalerds kand tasarrifati, mese tesarrifati va baliggiliq sektorlarinda
bas verir. Bu kontekstde yasil isler olaraq teyin edile bilen isler asagdidakilardir (Glnaydin, 2015, s.
507).

Xususile nagliyyat, tikinti va senaye sektorlarinda enerji va resurs semaraliliyi Uizra tadqgigatlar

Barpa olunan enerji

Davamli nagliyyat

Tullantilarin idare edilmasi ve xammal ehtiyatlarinin barpasi

Cirklenmaya nazarat edan ekoloji senayelar

Mesa, baliqgiliq ve kend taesarrifati sektorlarinda tabii xammal ehtiyatlarinin davamhhigi

iglim bdhrani ile miibarize aparan miiessisaler

Tabiate uygun xidmatlardir.

Yasil iglerin davamli iqtisadiyyat prosesinds bazi 6hdasliklari var. Bu 6hdasliklarin igtisadi, sosial
vo ekoloji dlguleri var. Bu sahalards is yerlorini yasil islera ¢evirmak ohdaliyi var. Bu 6hdalikler
Cadval 2.5-da gostarilmigdir. (Basol, 2018, sah. 74).

Cadval 4: Yasll igler Uzre Ohdalikler

igtisadi Yasil islor
Mahsuldarligin artmasi
Yeni biznes sahaleri

Ekoloji Diislik Karbon
Calisma sahalarinin korunmasi
Dogal Kaynaklarin Yénetilmesi

Sosial insan layagsetine layiq is
Sosial barabarlik
Enerji ile bagli tahliikasizlik

Manba: A.g.m., 2018, sah. 74.

Yasil biznes anlayigi G¢lin qaydalar va siyasatler asagidakilardir (Sudan, 2022)

Barpa olunan eneriji, ¢irklonmaya nazarst etmak Uglin texnoloji materiallarin istehsali

Qalig yanacaq avazina barpa olunan enerjidan istifade ve tullantilarin takrar emali

Plastik ve s. Otraf mihita zarer veran maddalarin istifadasini azaltmaq ve ya garsisini almaq
tcin tedbirler gérmak

Sektorlarin va is Usullarinin yasil biznes modelina uygunlasdiriimasi

UNEP va basqalarina gors, yasll igtisadiyyatin yaratdigi yasil is yerlari masgulluga doérd tesir
gosterir. Bu tasirler (Ozsoy, 2016, s. 55);

Mumkun hallarda slave mesgullug yarada biler

Boazi masgullug sahalerinds yer dayisikliyi ola biler

Muiayyen edilmis is yerlari dayisdiriimadan silina biler

Bir ¢cox is muxtalif bacariq dastleri ve is Usullari va yeni yasil ideyalarla yenidan kasf edile bilar

Diinyada Yasll igtisadiyyat Tocriibalari

21-ci asrin an muhim problemlarindan biri olan iglim dayisikliyi ve resurslarin tiikenmasi teh-
lukasi bize ham ferdi, ham da d6lke miqyasinda bir sira ehtiyat tadbirlerinin gértilmasine ehtiyac
oldugunu xatirlatdi. Bu kontekstde bitun dinyada inzibati yolla hazirlanan programlar bu aktualliga
diggat ¢cakmis va beynalxalq mugavilaler imzalanaraq iglim dayisikliyi ile mubarize tg¢un sayler gos-
torilmisdir. Bu plan ve razilasmalar Yasil iqtisadiyyat adi altinda toplanaraq yeni model kimi tagqdim
edilib.

Yasll igtisadiyyat modeli garcivesinds bir sira regional tessbbiisler hayata kegirilib. UNEP-in
dasteyi ile Asiya Sakit Okean regionunda regional tadgiqatlar, Simal-Sarqi Asiya, Cenubi Asiya,
Conub-Sergi Asiya va Cenubi Sakit Okean alt regionlarinda ise milli tedgigatlar aparilir. Bu tadqi-
gatlar UNEP-in mueayyan etdiyi movzulara uygun olaraq hayata kegirilir. Arasdirmalarin aparildigi
prioritet mdvzular iglim bdhrani, tabii falakstlar, ekosistem idaraciliyi, atraf mahitin idars edilmasi,
kimyavi maddaler va tullantilar, resurslarin seamaraliliyi, tedqigat ve arasdirmalarin aparildigi sahaler,
gender va havadir. Har bes ildan bir regional seviyyada kegirilon “Asiya Sakit Okean Straf Muhit ve
inkisaf tizre Nazirlor Konfransi” UNEP terafinden desteklenir. Bu konfrans BMT-nin Asiya ve Sakit
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Okean Ugiin igtisadi ve Sosial Komissiyasi, BMT inkisaf Programi, Asiya inkisaf Banki ve UNEP-in
birga programidir (www.unep.org, 2023).

BMT-nin Straf Muhit Komissiyasi terefinden dasteklenan Cin-Afrika Straf Mihit ©makdasligi
Markazi Afrika 6lkaleri il Cin arasinda atraf miihit masaslelarinde amakdasligi artirmaqla yanasi, ya-
sil investisiyalar vasitasila inkisafi dastaklayir. Bu dastaklonan Merkaz Layihasi ¢arcivesinde Afrika-
daki bitiin tesabbiis ve forumlari tamamlayacaq ve hamgcinin Afrika ittifagina 2030 Giindaliyinin ve
2063 Gundsliyinin magsadlerindsn biri olan Dayanigh inkisaf Megsadlerine nail olmagda kémaek
edacak, va bir sira xidmatlar gosterilocek. Markaz Layihasi Cin va Afrika Olksleri arasinda ekoloji
siyasat, fikir mubadilasi ve yasll inkisaf Gzra potensialin artiriimasi Gzre emakdasliq platformasina
cevrilmisdir (www.unep.org, 2023).

BMT Toskilatinin 8 igtisadi terefdasi ve 22 6lkenin birge fealiyyet gdsterdiyi “Yasil igtisadiyyat
Faaliyyat Taraofdashdi” plani hazirda hayata kecirilan igtisadi siyaset ve metodlari yeniden tagkil et-
makla, milletlore ve bdlgalera dastak vermakls igtisadi siyasetleri davamli etmek maqsadi dasiyir.
Plan Gglin toplanmis tohfe ve 6hdsliklerin iimumi mablagdi 89 milyon dollardir. igtisadi tersfdaglar
arasinda Almaniya 30% payla birinci yerdadir. Norve¢, Finlandiya, Conubi Koreya, isveg, isvecra,
Avropa ittifaqi, Birlesmis Srob &mirlikleri, Canubi Afrika (2021.page-annual-report.org,2023).

Canub-Sarqi Asiya enerji kegidi etmadikce, dinya Ug¢in xalis sifira ¢catmaq ¢ox ¢atin gortndir.
Conub-Saerqi Asiya bu messlede miihiim rol oynayir. iglim bdhrani sebsbinden risk altinda olan
Olkalardan biri ve tadbir gormadiyi teqdirds an ¢ox zarer ¢akacek bdlgalerden biri olacag. Bu kon-
tekstde Canub-Sarqi Asiya tadbir gérmak tglin bir sira mihim addimlar atib. Singapurun Milli Yasil
Plani ve indoneziyanin 2060 Net Sifir Ohdaliyi elan edildikden sonra ASEAN Taksonomiya Surasi
bunun lzerinds islomaya basladi (Dinya Enerji Surasi Turkiys, 2021, sah. 1).

Yaslil igtisadiyyat ¢arcivesinde Almaniya tekce 6z 6lkasi Uc¢in deyil, ham da bitin dinyanin
faydasi tigiin davamliliq meagsedlerine nail oimaga c¢alisir. BMT 2015-ci ilde 17 Qlobal inkisaf Mag-
sadini 6ziinda aks etdiren 2030 Glndamini elan edarkan Almaniyanin artiq 13 illik milli davamliliq
plani var idi. Almaniya 6z serhadlari daxilinds hayata kecirilon bu plani daha tasirli etmak tigtin 2030
Gundemini aktivlesdirmak lclin sayler gdsterir. 2018-ci ilde yenilenmis davamliliq plani asasan
inkisafla bagli global emakdasliga miracist edir. Aimaniya insan hiquglarinin madafissi, yoxsullug
va siginacaq, acliq, iglim dayisikliyi va gender bearabarsizliyi ile mubarizada bir ¢cox Olkalari destak-
layir. Almaniyanin davamliliq istigamatinda apardigi tedgigatlar asagidakilardir (Zech, 2019);

- 2030-cu ilo gadear istixana qazlarinin 1990-ci ille mugayisede 55% azaldilmasi hadaflanir

- 2005-ci ille mugayisada 2030-cu iloe gader havani cirklandiran tullantilarin nisbatini 45%

azaltmaq hadaflenir.

- 2030-cu ile gadar 20% ekoloji kand taserrifati hadaflanir

- 2030-cu ile gadar rasmi ekoloji etiketlari dasimasi nazeardas tutulan mshsullarin 34%-nin

bazar payI

O, Boyuk Britaniyada yasil iqtisadiyyat ve davamliliq istiqamatinds Net Zero Strategiyasini elan
etdi. Onun izah etdiyi strategiyada o, 2050-ci ile gadar xalis sifir emissiyaya neca ¢atmagi, davamli
hayat tGcln gorulecek tadbirleri va bizneslerin ve istehlakgilarin barpa olunan enerjiya nece kega
bilacayini taqdim edir. Boyuk Britaniya 6z strategiya planinda 2050-ci ile gader iglim bdhraninin
tosirlarini azaltmaq U¢ilin yiksak maasgli is yerlarini tamin edacayini ve goruyacagini ve 2030-cu ila
gadar 90 milyard funt-sterling sermaye qgoyacagini bildirir. 2035-ci ile gadar enerjinin karbondan
temizlanmasi ve 2030-cu ile gadar hidrogen asasli enerji istehsalinin 5 GVt-a gatdirilmasi hadaflenir.
Xalis sifir emissiyaya nail olmaq Ugtin na edilmali oldugu dérd asas prinsip kimi izah olunur. Bunlar
(www.isoyesilblog.com, 2021);

istehlakgilarin segimlori 6n planda olacaq ve istehlakgilar avtomobillerini satmaga ve ya kombi-
larini evlerindan ¢ixarmaga ehtiyac duymayacag|ar.

“Ddalstli karbon giymatleri” altinda iri girklandiriciler yliksak xarcler damalidirlar

Enerji transformasiyasi prosesinda camiyyatds ehtiyaci olanlar dovlet tarefinden gorunacaq

On son texnologiyadan faydalanmaq isteyan musssisalerls birlikds calisacagiqg.

2020-ci ilin mart ayinda Avropa ittifaqi Komissiyasi “Yeni Dairavi iqtisadiyyat Faaliyyst Plani’ni
gabul etdi. Qabul edilmis bu plan Avropanin davamli inkisaf yolunda yasil nizamin mihim element-
lerindan biridir. Dairavi igtisadiyyat Plani Avropa Birliyine bu igtisadi models kegmaysa, tabii ehtiyat-
lardan istifadayae tazyiqgi azaltmaga ve davamli inkisaf yolu ile maesgdulluq imkanlari yaratmaga imkan
veracak. Bu plan Avropa ittifaqinin 2050-ci il iglim neytralligi hadafina nail olmagda ve biomiixtalifliyin
azalmasinin garsisini almagda muhum yer tutur. Tsiklik Faaliyyat Planinin maqgsadleri agagidakilar-
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dir; Avropa ittifaqinda davamli meahsullar yaratmag, istehlakgilari ve ictimai alicilari giiclendirmak,
israfl azaltmagq, dairavi modeli fordler, saharlar va bolgaler Ui¢clin alcatan etmak, dairavi igtisadiyyat
modeli (etraf mihit. ec.europa.eu, 2023).

isvegra ve Peru ilk “Karbon Ofset” miiqavilesini, yeni karbon ofsetini imzaladilar. Paris Saziginin
6-c1 maddasina uygun olaraq hazirlanmis bu sazis Perunun davamli inkisaf layihalerinin maliyysles-
dirilmasini temin edir, isvecre uUciin ise emissiyalarin azaldilmasinda milli magsedleri nezere
alinmagla hesablanir. isvegra 1990-2017-ci illor arasinda istixana qazi emissiyalarini 8% azaldib. O,
2030-cu ila geder onu 50% azaltmaga s6z verib (www.iklimhaber.org, 2020).

iglim bohrani ile mubarize Ugiin yaslil igtisadiyyat strategiyasini miayyen eden 6lkslerden biri
dsa Efiopiya Federativ Demokratik Respublikasidir. Efiopiya 2025-ci ile gadar iglim béhranina mu-
gavimat gostaracak yasil igtisadiyyat plani miayyan edib. 2025-ci ile gadar orta galirli 6lka olmagi
garsisina magsad qoyan Efiopiya bu maqgsadlars klassik inkisaf yolu ila nail olunmayacagini, lakin
bu meagsadas ¢atmaq Ugln atilacaq en mihim addimin karbon emissiyalarinin azaldiimasi va tebii
ehtiyatlarin davamliliginin tamin edilmasi olacagini vurguladi. Efiopiyanin hazirladigi yasil igtisadiy-
yat plani 4 maddada izah edilir. Bunlar (sustainabledevelopment.un.org, 2011);

- Karbon emissiyalarini azaltmaq ve arzaq tahlukesizliyini vo kand tesarrifati ile masgul olan
insanlarin galirlarini gorumagq tg¢un bitkilerin ve heyvandarhgin daha da tekmillasdiriimasi
- Karbon emissiyalarinin azaldilmasi da daxil olmaqgla ekosistemin anenavi iqtisadi sistemla
davamlhihgi Gglin mesalerin muhafizasi ve yenidan taskili.
- Milli vo regional bazarlarda barpa olunan enerji resurslarinin istifadasi ve bu resurslardan
enerjinin istehsall ve yaylimasi
- Sektorlarda ve yasayis yerlarinda enerjiya qenast eden texnologiyalardan istifads ve onlara kegid
iglim bohrani son illerds 6z tesirini daha ¢ox hiss etmays baslayib. Bu tssirlsrin artmasinda bdyiik
rol oynayan karbon emissiyalari da hava saraitinin deyismasina sabab olur. Ona géra de ham 6lkaler,
ham de ayri-ayri saxsler iglim bohraninin tasirlerini azaltmaq tguin tadbirler gormaya baslayiblar. Fardi
olaraq gorulacak tadbirlers karbon ayaq izinin azaldilmasi ve bearpa olunan enerji manbalarinin
secilmesi daxildir. igtisadiyyatda yasiliga getmayin bir cox faydasi var. Yasll igtisadiyyat modelinin
bazar deyari 2009-cu ilde 2 trilyon dollar oldugu halda, 2021-ci ilda 7 trilyon dollari 6tlb. “Yasil Galacak
indeksi 2022” hesabatina gére, Hollandiya, Danimarka ve islandiya asa@i karbonlu gslecays hazir
olan 6lksler sirasindadir. Hesabatda yer alan diger ilk bes 6lkaden ikisi ingiltere ve Norvegdir. Yagil
igtisadiyyata sermaye qoyma yolunda islandiya barpa olunan enerji manbalarinden istehlak etdiyinden
daha ¢ox elektrik enerjisi istehsal eden yalniz iki Avropa élkesinden biridir. “2022 Yasil Gelocak indeksi”
asag! karbon emissiyalarinda 1-ci, temiz innovasiyalarda ise 2-ci yerdadir. islandiya igtisadiyyati 85
faiz berpa olunan enetji ilo isloyir ve bu magsade catmaga yaxindir. islandiya 2040-ci ile gader karbon
neytral olmagq magsadi ile davamli geleceye sermays qoymaq ugun resurslar ayirib. Bu baximdan
Danimarka barpa olunan enerjiya sermays qoyur. Buna misal olaraq “GreenLab”1 gdstarmak olar.
GreenLab tebisats tohfa veran yasil va davamli enerji istehsal edir. GreenLab terafindan istehsal olunan
enerji sistemlari da dairavi igtisadiyyat modelidir. Danimarka iglim bohrani ile mibariza tg¢in intensiv
saylar gostarir ve bu sayler sayasinds iglim siyasatinds liderliyi 6z tizerina goéturib. Hollandiya xisusila
soehar naqliyyatinda istifade edilon ictimai nagliyyatda ekoloji cehatdan tamiz naqliyyat lideri kimi
taninir. Buna misal olaraq 2017-ci ilden temiz eneriji ila islayan sernigin qatarlarini géstermak olar.
Hollandiya 2025-ci ildan etibaren 100% barpa olunan enerji ve ya yana-cagla islays bilacayini va 2030-
cu ile gadar karbon neytral olacagini vurgulayir. Béyuk Britaniya barpa olunan eneriji tizra dinya lideri
kimi taninir. 2022-ci ilde “danizde kiilak istehsall sektoru” daxili ve xarici investisiyalardan ciddi inves-
tisiyalar alib. Norveg davamli 6lka kimi taninir. Naqgliyyatda barpa olunan enerji barpani temin etmak
vo tabisti mimkin gader cirklenmadan qorumagq ugtin shamiyyatli investisiyalar qoyur. Dairavi igtisa-
diyyata kecidin tagabbuiskari olan Norveg, xususila biznes sektorlarinda, elece de gablasdirma, tullanti,
parakends ve topdansatis ticarat sektorlarinda yasil tocribaleri tatbiq etmak Gglin hazirlig gérir
(www.currencytransfer.com, 2022).

Yale Universiteti tarsfinden hazirlanan "Straf Muhit Performansi indeksi'ne gore aparilan
aragsdirmada 5 6lke iglim Béhraninin Onciilleri siyahisina daxil edilib. Bunlar Danimarka, Fransa,
Boyilk Britaniya, Ruminiya ve isvegradir. Hava keyfiyystine goéra lider 6lksler Finlandiya, isveg,
Avstraliya, Norveg ve islandiyadir. Adambasina diisen galiri yilksek olan Skandinaviya 6lkaleri
indeks arasdirmasinda miisbet neticeler gosterir. isveg tullantilarin toplanmasi ve tekrar emal
sahasinde aparici rol oynayir. Kanada biomuxtslifliyin va tebii hayatin gorunmasinda birinci yerdadir.
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ABS kand tasarrifatt mahsullarinin muxtslifliyine gore diinyada 6-ci yerdadir. Asiya Olkasi olan
Sinqapur balig¢iligin davamhligi Gzre diinya lideridir (www.visualcapitalist.com, 2021).

Cadval 5: Dinyanin Yasil Olkslerin Reytingleri

On Yasil 10 Olke On Yasil 10 Olke
isveg Qatar
Danimarka iranli

Boyik Britaniya Turkiya
Finlandiya cinli

isvegra Saudiyye Orabistani
Fransa vyetnamli

Kosta Rika indoneziya
islandiya Malayziya
Norvecg Olcozair
irlandiya Kiiveyt

Manba: McClelland, 2023.

Dunyanin Yasil 6lkslari siralanarkan 4 fergli aragdirmanin naticaleri tahlil edilarek siyahima daxil
edilib. Bu arasdirmalar Yale Universiteti torafinden hazirlanmis Straf Mihit Performansi indeksi,
Avropa Birliyinin Birge Arasdirma Merkazinin arasdirmalari, MIT terafinden hazirlanmis Yasil Gale-
cok indeksi ve IQ Air analizlerinden alds edilib. Tahlillor adambasina diisen karbon qazi emissiyalari
vo hava cirklandiricileri @sasinda aparilmigdir. Turkiye adambasina 4,83 ton karbon gazi emissiyasi
ilo siyahida 35-ci yerdadir (McClelland, 2023).

Natice va giymatlandirma

Senayelagsmanin yaratdigi ktlavi istehsal naticasinds yaranan ekoloji problemlar global dl¢iilars
catmis va ekosistemin davamliligi Ggin tehlike yaradir. Kitlovi istehsal ve istehlak, urbanizasiya ve
ahalinin artimi da ekoloji problemlerin formalasmasinda rol oynayir.

©nanavi istehsal sisteminds istifads edilon Usullar naticesinde yaranan global atraf muhitin
cirklanmasi canlilarin hayatini tahdid edan saviyyslara ¢catmisdir. ©nanavi istehsal sisteminda galir
barabarsizliyi, iqtisadi bohranlar, masgullug yarada bilmamak kimi bir cox problemlar mévcuddur.

Yasil igtisadiyyat mdvcud iqtisadi sistemin yaratdigi béhranlarin ve ekoloji risklerin qarsisini
almaq ve minimuma endirmak zaruratine ¢evrilmisdir. Yasll igtisadiyyat modeli barpa olunan eneriji,
tullantilarin idars edilmasi ve tokrar emall, tabii ehtiyatlardan stiurlu ve semarali istifads, yasil infra-
struktur, davamli kand tesarrufati ve ekoloji faaliyyatlarden ibaratdir. Bu kontekstde ekoloji problem-
leri minimuma endirmak ve garsisini almaq tgln dlkaler yasil transformasiyaya baglamalidir. Yasil
transformasiya garcivesinds istehlakgilara temiz enerji temin etmak, tullantilara nazarat etmak,
mesalarin salinmasi va tabii arazilerin gorunmasi kimi bir cox addimlarin atilmasi vacibdir.

Yasil igtisadiyyat konsepsiyasi insanin tabiate midaxilesine nazarat etmak ve biomuxtalifliyi
gorumagla ekosistemin davamhhgini temin etmak maqgsadi dasiyir. Bu magsada ¢atmaq tgtin goril-
mali olan istehsal va istehlak minasibatlarinin tabistle uygunlasdiriimasidir. Bu prosesds yasil iqti-
sadiyyat siyasatlerini mdvcud igtisadi sistema integrasiya edarek tamamlayici rola malik olacag di-
sunaldr.

Qlobal va milli ekolaji risklerin minimuma endirilmasi ve garsisinin alinmasinda yasil transforma-
siya zerurata gevrilib. Yasil transformasiyaya baglamagin an mihim sababi diinyani tahdid eden
global iglim béhrani ve onun yaratdigi ekoloji problemlardir. Qlobal iglim béhraninin yaratdigi asas
problemler; Quraqgliq, sehralasma, saglamliq problemlari, arzaq béhrani, migrasiya kimi problemlar
galir. Bu problemlari hall etmak va garsisini almaq Ggun edilmali olan ilk sey milli dévletlarin yasil ig-
tisadiyyat siyasetlarine kecmasi va sonra bu siyasatlerin globallasmasi tglin lazimi addimlarin
atiimasidir.

Nazaratin olmamasi ekoloji siyasatin hayata kegirilmasinda istaniloen naticenin alda edilmame-
sinda bdylk rol oynayir. Auditde olan négsanlar aradan qaldiriimali ve lazimi carimaler artirilmali ve
¢akindirici tasir gostermalidir.

Davamli kand teserrufati Ggun istehsalgilara telim ke¢gmali vo ekoloji sistema uygun istehsal
aletlarindan istifade tasviq edilmali ve dastaklanmalidir. Ekologiya kurslarinin tahsil sistemina integ-
rasiyasi il tebiste sltiurlu camiyyast yaradilmalidir. Enerji istehlakinda va istifadesinda barpa olunan
enerjiya kecidi temin etmak tgln lazimi infrastrukturlarin hazirlanmasina investisiyalar goyulmalidir.
Barpa olunan enerji kilak elektrik stansiyalarindan, giinas elektrik stansiyalarindan ve tullantilarin
yaratdigi gazlardan istehsal edilmalidir.
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Aragdirma naticesinde muayyan edilib ki, yagil igtisadiyyat ve bark maisat tullantilarinin idare

edilmasi ila bagh zaruri tedgiqatlar aparilsa da, tam inkisafa nail olunmayib, istenilon siretls irsliloyis
alde olunmayib. Yasil igtisadiyyat son illarde populyarlassa da, bark maisat tullantilari problemi uzun
illardir mévcud olan problemlarden biridir. Qlobal istilesmanin gdzlenilenden daha siiratls iralilemasi
bltin dinyada boéyuk gorxu yaradib ve milli dévletlerin va beynalxalq teskilatlarin asas prioritetine
cevrilib.
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Xilase

Yasll igtisadiyyat, igtisadi artim ve ekoloji tarazlii bir araya gatiren bir yanasmadir. Bu igtisadi model resurslarin
somarali istifadasini, karbon emissiyalarinin azaldilmasini va tullantilarin minimuma endiriimasini tegviq edir.
Eksperimental olarag muxtslif 6lkslarin tacriibasi gdsterir ki, yasil iqtisadiyyata kegid ham iqgtisadi inkisafi temin edir, ham
da ekoloji problemlarin halline kdémak edir.

Acar sozler: Yaslil igtisadiyyat, davamli inkisaf, enerji semaraliliyi, barpa olunan enerji, karbon izi, sosial rifah

Girig

Yasil igtisadiyyat son illerda global saviyyadae igtisadi inkisafin alternativ bir modeli kimi forma-
lasmisdir. Bu igtisadiyyat modeli, enanavi igtisadiyyatdan farqli olaraq, ekoloji dayaniqliligi ve sosial
rifahi asas prioritetlar kimi goturir. Hemginin bu model igtisadi inkisafi tabii resurslarin davamli
istifadasi va ekoloji dayarlerin gorunmasiyla birlesdirerak balans yaratmaga ¢alisir. Qlobal istilesma,
ekosistemlarin mahv olmasi, tebii resurslarin tukanmasi, dinya shalisinin artmasi ve ekoloji
folakatlerin bas vermasi kimi problemler yeniden igtisadiyyatda yeniliklarin digtnilmasini zeruri edir.
Bu seraitde yasil igtisadiyyat, yalniz igtisadi artimi deyil, ham da etraf muhitin gorunmasini, sosial
rifahin tamin edilmasini, barpa olunan enerji manbalerina kegidi temin edir va igtisadiyyatin butin
sahelarina tetbiq oluna biler. Yasll igtisadiyyat tebii muhitin mihafizesi ile igtisadi faaliyystlerin
ahangini tamin edan bir yanasmadir.

Qeyd eladiyimiz kimi, yasil igtisadiyyat yalniz igtisadi artimi deyil, ham da ekoloji davamliliq ve
sosial rifah kimi genis magsadlera xidmat edan bir yanagmadir ve bu iqgtisadiyyat modeli muxtalif
maqsadler istigamatinda ds formalasir.

Yasll igtisadiyyatin magsadleri asagidaki kimidir:

1. Ekoloji Dayarlarin Qorunmasi: Yasll igtisadiyyat tabii resurslarin mahdudlugunu nazars alir ve
bu resurslarin gelacak nasillar Uglin gorunmasini prioritet kimi gabul edir. Ekoloji dayarlarin
gorunmasi tabistin davamli istifadasi va biyomiixtalifliyin gorunmasi kimi sahaleri shate edir.

2. iglim Dayigikliyi ile Mibarize: istixana qazlari emissiyalarinin azaldilmasi yasil iqtisadiyyatin
prioritet istigamatlerindandir. Atmosferdaki karbon gazinin artmasi iglim deayisikliklarine sebab
olduguna gora yasill igtisadiyyat daha tamiz enerji manbalarindan istifadani tesviq edir.

3. Davamli Eneriji istifadesi: Enerji effektivliyi yasil igtisadiyyatin esasini teskil edir. Bu magsadls,
ananavi enerji manbalarinden barpa olunan enerji manbalarine kecid asas hadaf kimi gabul
edilir. Glnas, kulak, hidro ve bioenerji manbalarindan istifade ekoloji cehatdan daha temiz ener;ji
temin edir.

4. Sosial ©dalat va Barabarlik: Yasil igtisadiyyat sosial rifahi tamin etmays ¢alisir. Bu model igtisadi
artimi yalniz zenginlesma yolu kimi gabul etmir, hem de sosial barabarliyi ve adalsti 6n plana ¢akir.

5. Davamli Senaye ve istehsal: Yasil igtisadiyyatin asas prinsiplerinden biri de ekoloji cahatdan
temiz sanaye proseslorinin tatbigidir. Bu, tullantilarin azaldilmasi, su va enerji samaraliliyinin
artirlmasi va takrar emal texnologiyalarinin istifadasi ile temin olunur.

Yasll iqtisadiyyatin tatbig sahalari

Yasil igtisadiyyatin muxtslif sahalerda tatbiqi movcuddur ve bu sahslerin har biri igtisadi ve
ekoloji gostericilarin yaxsilasdiriimasina tohfe verir. Homginin yasil igtisadiyyatin tetbiq sahalari onun
maqsadlari va atraf muhits tasiri ile alagalidir. Bu sahslare asagidakilar daxildir:

1. Enerji Sektoru: Barpa olunan enerji manbaloerine kegid ve enerji effektivliyinin artirlmasi yasil
igtisadiyyatin asas komponentlarindan biridir. Glines va kulak enerjisi kimi temiz enerji manbae-
leri fosil yanacaglardan asililigi azaldir ve straf mihita manfi tesiri minimuma endirir.

2. Senaye ve istehsal: Yasll igtisadiyyat, tullantilarin idare olunmasi, takrar emal ve ekoloji cahat-
dan temiz texnologiyalarin tatbigini tesvig edir. Bu yanasma, sanayenin atraf muhita tesirini mi-
nimuma endirmaya yonaldilmisdir.

3. Agrar Sektor: Kand tesarrifatinda ekoloji cehatden davamli Gsullarin tatbigi yasil igtisadiyyatin
bir hissasidir. Bu sahada ekoloji temiz glbralerdan istifade, suyun semarali istifadasi va ekoloji
cahatdan temiz kand teserrufati mahsullarinin istehsali 6n plandadir.
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. Nagliyyat Sektoru: Nagliyyat sektorunda ekoloji cehatdan temiz nagliyyat vasitslarinin istifadasi,

elektromobillerin genis yayllmasi ve ictimai nagliyyatin inkisafi ile yasil igtisadiyyatin tatbiqi
hayata kecirilir.

. Turizm: Ekoturizm yagll igtisadiyyatin muhum sahasidir ve atraf mihits zarer vermaden turizmi

inkisaf etdirmek maqgsadini gldiur. Ekoturizm tabista garsi masuliyyatli yanasma taklif edir ve
yerli icmalarin igtisadi rifahini temin edir.

Eksperimental hissa

Yasil iqtisadiyyat asagidaki esas prinsiplera asaslanir:

. Davamli inkisaf: Resurslarin galacak nasiller liclin qgorunmasi ve igtisadi inkisafin ekoloji tasir-

lerinin minimuma endirilmasi asas maqgsaddir. Bu prinsipse uygun olaragq, igtisadi artim resursla-
rin semarali istifadasi ve ekosistemlerin qorunmasi ila birlesdirilir.

. Ekoloji Tarazliq: Ekosistemlarin gorunmasi va barpa edilmasi, tabiste manfi tasirlarin minimuma

endirilmasi magsadi gudur. Btraf mahitin ¢irklenmasi, karbon emissiyalari va tullantilarin idara
olunmasi yasll igtisadiyyatin asas diqgat markezindadir.

. Sosial ©dalet: Sosial rifahin tamin edilmasi, xisusile hessas qgruplarin igtisadi faaliyyatlora

integrasiyasi vo sosial adalatin gorunmasi 6n plandadir.

. Barpa Olunan Enerji Manbsaleri: Glinas, kilak, su va biokiitla kimi barpa olunan enerji manba-

lerinin istifadasi ile ham ekoloji tarazliq gorunur, hem da karbon emissiyalari azaldilir.
Eksperiment olaraq, muxtslif 6lkalerds yasil igtisadiyyata kegid zamani tatbiq olunan strategi-

yalara baxaq:

Avropa ittifaqi: Yasll iqtisadiyyata kegid garcivesinde “Yasil Sévdelesma” (Green Deal) strategi-
yasini tatbiq edir. Bu strategiya ¢argivasinde Avropa 6lkslari karbon emissiyalarini azaltmaq ve
enerji effektivliyini artirmaq maqsadi ilo enerji sektorunda bdylk investisiyalar yatirir. “Yasil
Sovdelagsma” 2050-ci ile gadar Avropa gitesinin karbon-nevtral olmasini hadaflayir.

ABS-In Kaliforniya stati: elektrikli negliyyat vasitelerinin genis tatbigini hayata kegirerak karbon
emissiyalarini azaltmaga nail olmusdur.

Norveg: elektrikli avtomobillerin sayinin artmasi atraf mahitin gorunmasina shemiyysatli tohfse
vermigdir vo dovlet bu kecidi tesviq etmak tgtin mixtalif vergi glizestlari ve subsidiya program-
lari tetbiq edir.

Coanubi Koreya: “Yasil Boyuma” (Green Growth) konsepsiyasi igtisadi inkisaf ve atraf muhitin
gorunmasi arasinda balans yaratmaga yonalmisdir. Koreya hékumati enerji effektivliyini artir-
mag, ekoloji texnologiyalar tatbiq etmak ve senaye sektorunu modernlasdirmak magsadi ilo
muxtalif programlar hayata kegirir.

Almaniya: “Energiewende” (Enerji Dayigikliyi) programi ¢argivesinde 2010-cu ilden bari barpa
olunan enerji sektorunda ciddi inkisaf alde etmis ve 2023-cu ilds enerji ehtiyacinin 46%-ni
glnas, kilak va biokltle enerjisinden qarsilamisdir.

Danimarka: Kiilak enerijisi sahasinds lider dlkalardan biri olub, 2030-cu ila geder tamamile barpa
olunan enerji manbalarine ke¢mayi hadaflayir. Bu 6lkanin tacriibasi gdsterir ki, kilak enerjisi
yalniz ekoloji faydalar deyil, ham ds iqtisadi semaralilik gatirir.

Cin: ©n ¢ox karbon emissiyasi yaradan 6lkalardan biri olmasina baxmayaraq, son illerda giinag
enerjisi sektoruna ciddi investisiyalar qoyaraq bu sahads liderlardan biri olmusdur. Cin, 2022-ci
ilde glinas enerjisi Uzra global lider olub va satraf mahitin gorunmasi maqsadi ile ciddi hiquqi
tenzimlemalar gabul edib.

Yasil iqtisadiyyatin tstunliiklori

Yaslil igtisadiyyatin UstunlUkleri cemiyyst ve etraf muhit Gg¢lin na kimi faydalar getirecayini

aciqlayir va bu igtisadi modelin tabligdi, inkisafinin vacibliyini vurgulayir. Homginin yasil igtisadiyyatin
ustinlikleri maqaladeki digar hissalarle bir-birini tamamlayir. Masalen, yasil iqgtisadiyyatin
maqsadlari va tatbiq sahaleri bu Ustinlikleri alde etmak Ugiin konkret yollari ve strategiyalari ahate
edir. Yasll igtisadiyyatin Ustunltkleri agsagidakilardir:

1. Karbon Emissiyalarinin Azaldilmasi: Yagil igtisadiyyatin tatbigi naticesinda karbon emissiyalari

ahamiyyatli derecada azalir. Barpa olunan enerji manbalarinin istifadasi va resurslarin semarali
idara edilmasi ekoloiji tasirlari minimuma endirir.

. iqtisadi Semerslilik: Resurslarin semarali istifadssi ve tullantilarin yeniden emali igtisadi seme-

roliliyi artirir. Bu model, yeni is yerlarinin yaradilmasina va investisiya imkanlarinin geniglanme-
sina sabab olur.
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. Sosial ve Ekoloji Rifahin Yaxsilagsdiriimasi: Yasll igtisadiyyatin tatbiqi straf mihitin gorunmasi-

na, havanin keyfiyyatinin yaxsilasmasina ve insanlarin saglamliq vaziyyatinin yiksalmasina ko-
mak edir.

Naticalar va onlarin miizakirasi

Yasll igtisadiyyatin tetbigi naticesinds bir cox miisbet naticsler misahide olunmusdur. ik ndv-

bads, karbon emissiyalarinin azalmasi va atraf muhitin temizlenmasi baslica nailiyyatler arasindadir.
Hamcinin model barpa olunan enerji manbalarina kegidi ile yanagi, enerji tahlikasizliyini de temin
edir. Elektrikli nagliyyat vasiteleri ve enerji ssmaraliliyi programlari ise senaye va naqliyyat sektor-
larinda karbon izini shamiyyatli derecads azaldir. Almaniya ve Danimarka kimi dlkalerda barpa olu-
nan enerji sektoruna yoénaldilan investisiyalar yeni is yerlarinin yaradilmasina ve igtisadi inkisafin
dasteklenmasina sebab olur. Buna baxmayaraq, yasll igtisadiyyata kecidla bagli ¢atinliklar de mov-
cuddur:

1.

2.

ilkin investisiya Xorcleri: Yasil texnologiyalarin tatbigi iciin yiiksek ilkin investisiya telab olunur.
Bu da xususile inkigaf etmakda olan 6lkaler ticlin ciddi maliyys ¢atinlikleri yaradir.
Texnologiyanin inkisaf Seviyyssi: Bazi olkslords yasil texnologiyalar hele de kifayst geder
inkisaf etmamisdir ve bu, kecid prosesini lengidir.

Huqugi ve Tanzimlayici Catismazliglar: Bazi dlkslarde yasil igtisadiyyatin inkisafini tagvig eden
hidquaqi ¢carcivelar mévcud deyil ve bu, ekoloji layihalarin hayata kecirilmasini ¢atinlagdirir.
Takliflar

. Hokumeat dastayi ve hiqugi tenzimlemsalar: Yasil igtisadiyyatin tatbigini stratlendirmak Ugun

hoékumeatlarin daha giicli destayi ve hiquqgi tenzimlemalarin takmillesdiriimasi vacibdir.

. Barpa olunan enerji manbalarina investisiyalar: Dévlet ve 6zal sektor tarsefindan barpa olunan

enerji manbalarina daha ¢ox investisiya goyulmalidir.

. Maariflandirmae va tehsil: Camiyyaetin ekoloji maariflandiriimasi ve yagil igtisadiyyatin ustunlukleri

barede melumatlandirilmasi Gg¢ln muxtalif tahsil programlari teskil edilmalidir.
Tullantilarin idare edilmasi: Tullantilarin diizgln idars edilmasi va yeniden emali Ggln xUsusi
programlar ve tasviglar hazirlanmalidir.

. Beynalxalg emakdasliq va tacriibs miibadilasi: Olkslar yasil igtisadiyyatin inkisafi Giglin tacriibs

mubadilesini gliclaendirmali ve davamli inkisaf Ugun birge fealiyyat programlari yaratmalidir.

. Ekoloji ganunvericilik va vergi guzestleri: Ekoloji cehatdan temiz texnologiyalarin inkisafina

dastak veran ganunlar gabul edilmali, yasil texnologiyalarin tetbiqini tesviq etmak Ugin vergi
glzestleri temin edilmalidir.

innovasiya ve aragdirmalarin dasteklsnmasi: Ekoloji cehatden temiz texnologiyalarin inkisafini
dasteklomak magsadile yeni texnologiyalarin inkisaf etdirilmasi G¢ln investisiyalar artiriimahdir.

istinadlar

1.
2.
3.

4
5.
6
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Xulasa: Turizm sanayesinda davamli inkisaf modeli tabii resurslarin gorunmasi, madani irsin saxlaniimasi va igtisadi
rifahin artinimasi magsadile ekoloji, sosial ve iqgtisadi aspektlerin inteqrasiyasini temin edir. Bu modelin asas
komponentlarinden biri olan yasil istehsal, resurslardan effektiv istifade etmakle straf mihite manfi tesirlari minimuma
endirmaya yonalib. Enerji ssmaraliliyinin artiriimasi, tullantilarin azaldilmasi va barpa olunan enerji manbalarindan istifada
kimi tadbirlar bu istiqamatds hayata kegirilir.

Davamli inkisaf yanagmasi turizm sektorunda ham ekoloji problemlarin hallinds, heam da sanayenin uzunmuiddatli
roegabat gabiliyyatinin artirilmasinda mihum rol oynayir. Bu yanasma galacak nasiller tglin tebii vo madani resurslarin
gorunmasini tamin edarak, turizmin daha masuliyyatli inkisafini desteklayir.

Acar sdzlar: turizm, ekoturizm, davamliliq, alternativ enerji

Giris: Turizm senayesi, igtisadi inkisaf va madani mibadile baximindan global miqyasda boyuk
ahamiyyat kasb eden bir sektordur. Lakin, bu sektorun genislonmasi straf mihite manfi tasir gdste-
rorak, tabii resurslarin suratli istismari, tullantilarin artmasi ve ekosistemlarin zarar gérmasi kimi
problemlara sabab olur. Bu sababdan, davamli inkisaf modeli va yasil istehsal prinsiplerinin turizm
senayesindae tatbigi vacibdir. Bu yanagmalar turizm sektorunu daha ekoloji cehatden masuliyyatli ve
yerli icmalar Ggin faydal hala gatirir. Turizm senayesinde davamli inkisaf ve yasll istehsal yanas-
malarinin tatbigi heam tabii mihitin gorunmasi, ham de galacak nasillarin bu sektordan faydalanma
imkanlarini temin etmak magsadi dasiyir. Bu movzu, ham ekoloji, ham igtisadi, hem de sosial baxim-
dan boyuk shamiyyat dasiyir ve turizm senayesinda muasir inkisaf proseslerinin asasini toskil edir.

Davamli inkisaf muasir dovrds igtisadi, sosial ve ekoloji amillarin integrasiyasini tamin edarak
uzunmuddatli inkisaf strategiyalarini formalasdiran asas konsepsiyalardan biridir. Turizm senayesi
bu konsepsiyanin tatbigi G¢lin genis imkanlara malik sahalaerdan biridir. Davamli turizm anlayigi, tabii
resurslarin gorunmasi, madani irsin saxlaniimasi ve igtisadi rifahin artiriimasi kimi hadeflari 6ztinde
birlesdirir.

Bu c¢ercivada yasil istehsal mihim rol oynayir. Yasil istehsalin asas magsadi resurslardan effek-
tiv istifadeni temin etmakle atraf muhite manfi tasirleri minimuma endirmakdir. Turizm sektorunda
yasil istehsal praktikalari, enerji semaraliliyinin artiriimasi, tullantilarin azaldilmasi, tekrar emal ve
barpa olunan enerji manbalarinden istifads ile hayata kegirilir.

Hazirda global miqyasda artan ekoloji problemlar va iglim dayisikliyi, turizm sanayesinin 6z foa-
liyyatlorini daha masuliyystli ve davamli istiqamatde qurmasini zaruri edir. Davamli inkisaf modelinin
tatbigi, tekca etraf muhitin qorunmasini deyil, ham da turizm sektorunun ragabat gabiliyyatinin
artinlmasini tamin edir. Belalikle, bu mévzu ham nazeri, heam de praktik baximdan shamiyyatlidir ve
genis tadgigat talab edir.

Turizm sanayesinda davamli inkisaf modeli ve yasil istehsalin rolu bu sektorda straf mihitin
gorunmasi, resurslarin semarali istifadasi ve yerli shalinin rifahina tdhfa vermak baximindan mihim
ahamiyyat kasb edir. Davamli inkisaf modeli turizm sahasinds iqtisadi, sosial ve ekoloji amillari ne-
zora alaraq uzunmuddatli inkisafi hadsflayir. Bu modelin asas maqgsadi turizm sektorunun ekoloji
izini azaltmagq, tabii resurslarin gorunmasina nail olmaq va yerli ahalinin rifahini temin etmakdir.
Davamli inkisaf modeli agsagidaki asas istiqamatlari shate edir:

» Ekoloji davamlilig: Turizm faaliyyatleri zamani tebiatin, atraf mihitin gorunmasina tstunlik verilir.

+ Iqtisadi davamlilig: Resurslarin uzunmiiddatli ve semarali istifadssi ils igtisadi artim temin edilir.

» Sosial davamliliq: Yerli madaniyyet ve adat-enanalarin gorunmasina, is yerlarinin yaradilmasina
va sosial rifahin ylksaldilmasina serait yaradilir.

Yasil istehsal isa turizm senayesinde enerji vo su istehlakini azaltmagq, tullantilari minimuma
endirmak, tamiz texnologiyalarin tetbiqi ile straf mihite manfi tasirleri azaltmaq maqgsaedi dasiyir.
Yasll istehsalin turizm sektoruna tatbiqi bir ne¢s asas istigamatda aparilir:

» Ekoloji cahatdan temiz nagliyyat vasitslarinin istifadasi

» Baerpa olunan enerji manbalarinin istifadesi (maselen, giinas panellari, kulok turbinlori)
* Su ve enerji ssmaraliliyi programlarinin tatbiqi

» Ekoloji tasirin azaldilmasi Ggln takrar emal ve tullantilarin idare olunmasi
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Bu iki yanasma birlikde turizm senayesinda daha saglam ve davamli bir ekosistem yaratmaga,
atraf muhitin gorunmasina va igtisadi semaraliliyin artirlmasina xidmat edir. Yasil istehsal tocribalari
va davaml inkisaf modeli sayesinde ham atraf muhitin gorunmasi, ham da turizm faaliyyatlarinin
davamliligi tamin edile bilar.

Turizmin inkisaf etmis 6lkalarden fergli olaraq Azarbaycanda potensialina gora | yerlarden birini
tutur. Amma istifade deracesine gore asagi seviyyadadir. Turizmin igtisadi ve sosial inkisafda rolu
istehsal ve istehlak istigamatda formalasir ve inkisaf edir. UDM-nin struktu- runda turizm sferasi tu-
rizm senayesi ve xidmati formasinda igtirak edir. Senaye mahsulunun inkisaf etmis turist 6lkasinde
strukturu turistlarin ve turist infrastrukturasinin telebina uygun formalasir. [8.Q.8lirzayev, 2010, 104-
105]

Davamli inkisaf va yasll istehsal prinsiplerinin turizm sektoruna tatbigi ham atraf muhitin gqorun-
masi, ham de igtisadi semaraliliyin artirilmasi baximindan strateji bir yanasmadir. 8sas masals,
turizm fealiyyetlari naticasinds yaranan manfi tasirlari minimuma endirmak ve tabii resurslari galacok
nasiller Gglin gorumaqdir. Bu yanagsmanin U¢ asas komponenti mévcuddur:

1. Ekoloji Masuliyyat: Turizm senayesinda foaliyyat gostaran teskilatlar va turistler tebii muhite
zorar vermadan faaliyyat gostermayi 6hdalerine gotirmalidir. Bura su ve eneriji istifadasinin opti-
mallasdiriimasi, tullantilarin azaldilmasi va yenilaena bilan enerji manbalerinden istifade daxildir.
Ekoloji masuliyyet, tabisatin va bioloji muxtslifliyin gorunmasina téhfe vererak, turizm fealiyyat-
lerinin uzunmuiddatli davamlihgini tamin edir.

2. Igtisadi Davamliliq: Turizm sektorunda yasil istehsal metodlarinin tatbigi ile xarclerin azaldilma-
sI, galirlerin artiriimasi va yerli iqtisadiyyatin desteklenmasi mimkindir. Masslen, yasil sertifi-
katlara malik olan otellar ve turizm obyektlori daha ¢ox turist celb edir va daha yuksak galir alda
edirler. Bu yanasma yerli icmalara da is imkanlari yaradaragq igtisadi sabitliyi destaklayir.

3. Sosial Davamliliq: Davamli turizm modeli, yalniz igtisadi ve ekoloji faydalar deyil, hem da yerli
icmalarin madaniyyatini, ananalerini va sosial rifahini gorumaq maqgsadi dasiyir. Bu, yerli sakin-
lorin gerar gabul etma proseslarina calb olunmasi, onlarin turizm fealiyystloerinds istirak etmasi
va bu prosesdean faydalanmasi demakdir.

Bu lic komponent bir-birine six bagldir ve turizm senayesinde davamli inkisaf modelinin ugurla
totbigi tiglin har biri nazare alinmahdir. Umumilikde, davamli inkisaf ve yasil istehsal turizm senaye-
sinin galacak inkisaf istigamatlarini formalasdirir ve bu sahads yeni standartlar yaratmaga kémak edir.

Azarbaycan Respublikasinda toxunulmaz tabiste malik arazilar gcoxdur. Taassufle geyd etmali-
yik ki, ekoturizm ve onun mixtalif ndvleri respublikamizda hale arzu olunan saviyyads inkisaf etme-
misdir. Azerbaycanin turizm bazarinda ekoturizmi inkisaf etdirmak Ugln tabii imkanlarin reklami da
cox zeif igiglandirihr. Ekoloji turizm tabistin ve ananavi madaniyystin muhafizesine xidmat edir.
Tabist abidelari ile tanigliq turistlarin daxili alemini zanginlasdirir ve onlari tabisti mihafize etmaya
s6vq edir. Turizmin bu segmentina talabatin artmasi yeni, xiisusi muhafize olunan tabii arazilerin, ilk
névbada Milli va tabii parklarin yaradilmasina sabab olur. [H.B.Soltanova, 2015, 367-368]

%IJMZ— ];)m/,'fa?{ oclele

Ry : |

Aesurslonn ssmozst; Istlgeccsd  Yors taily i vk A - s
9 /’10-0477&74& (JSFIK &% /mgdom#/ﬁ,/ﬁ goxwnmast ve o
Tallomtilorw auplaibmast Tedem Ja&zfnbu’“ P“'a[‘w’”" le&ye /8 mecaloiecsir yama’/ﬂw;/

oclive:s 'ﬁet i 0 e s1m161 S "
Ajorifressiielin Yot Davamle Huolem progrowlen  HYalyvin dusfem prosesio ot olanmast

Sxem 1:

Bu sxem, davamli inkisaf modelinin turizm senayesindaki asas komponentlarini ve onlarin mix-
tolif foaliyyat istigamatlarini tesvir edir. Bu model, turizm sektorunun ekoloji, igtisadi ve sosial daya-
nighgini temin edarak uzunmuddatli inkigafl dastaklayir (sxem 1).
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Natica: Turizm senayesinde davamli inkisaf modeli ve yasil istehsal yanasmasi, sektorun eko-
loji, igtisadi ve sosial baximdan daha sabit va masuliyyatli inkisafini temin edir. Bu yanasma, ham
atraf muhitin gorunmasi, heam da turizm faaliyystinin uzunmuddatli davamliligini temin etmak ¢in
vacibdir.

Yasil istehsalin tatbiqgi, enerji ve resurslardan samarali istifadani tagviq etmakle atraf muihite
manfi tesirleri azaldir va ekoloji problemlerin halline téhfa verir. Naticads, davamli inkisaf modeli tu-
rizm senayesinde ragabat gabiliyyatinin artirimasi ile yanasi, galecek nasillar Gi¢iin da tabii v me-
dani irsin gorunmasini tamin edir. Bu, turizm sektorunun dayaniqli inkisaf strategiyalarini formalas-
dirmagq dgln vacib bir yol xaritasidir.

Takliflar:

1. Davamli turizm siyasatlarinin hazirlanmasi: Hokumat va yerli idareetma organlari turizm senaye-
sinde davamli inkisaf prinsiplerini desteklayen uzunmuddatli strategiyalar hazirlamalidir. Bu si-
yasatlar atraf muhitin gorunmasi, madani irsin saxlaniimasi ve sosial rifahin artirlmasina yonal-
malidir.

2. Yasil sertifikatlagdirma sisteminin tetbiqi: Turizm obyektlari ve miisessisaleri Ugln yasil sertifikat-
lar hazirlanmali ve bu sertifikatlara uygun faaliyyst gdsteran qurumlar tesviq edilmalidir. Bu,
turizm sahasinde ekoloji standartlarin tetbigine komak eder.

3. Alternativ enerji manbalerindan istifada: Otellar, istirahat markazlari ve digar turizm muassisalari
enerji ssamaraliliyini artirmaq va karbon izlerini azaltmag tcin ginas, kilak ve digar alternativ
enerji manbalarindan istifads etmalidir.

4. Tullantilarin idare edilmasi: Turizm musassiselarinds tullantilarin ayrilmasi, tekrar emali ve azal-
dilmasi tzra programlar hayata kegirilmalidir. “Zero Waste” yanagsmasi turizm sektorunda tesviq
olunmalidir.

5. Maariflondirma: Turistler ve turizm isgileri arasinda davamliliq prinsipleri bareds maariflondirma
isleri apariimalidir. Bu, masuliyyatli turizm davraniglarinin tagvigine kdmak edar.

6. innovativ texnologiyalarin tetbiqi: Turizm sektorunda ekoloji tamiz texnologiyalar, reqemsal hal-
lar vo agilli idareetma sistemlari tetbiq olunmalidir. Bu, hem resurslardan semarali istifadeni te-
min edar, ham ds turist tacriibasini yaxsilasdirar.

7. Monitoring va giymatlendirma: Davamli inkisaf magsadlerina nail olunmasini tamin etmak Ug¢iln
turizm sektorunda fealiyyatlarin mitemadi monitoringi ve giymatlendiriimasi apariimaldir. Bu,
problemlarin vaxtinda agkarlanmasina ve halline imkan yaradacagq.
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Summary

The study’s main aim was to investigate advantages of adoption of mobile banking in fostering economic growth and
sustainability in different countries, especially in those whore are developing. Mobile banking is considered of a catalyst of
promoting sustainability and improving financial inclusions. To be more specific, it tend to narrow the gap between
unbanked individuals and finance service, regarding sustainability the footprint based on environment be declined, the
efficiency of resources be contributed with the digitalize of financial traffic. Results show that these technologies do not
only contribute to economic growth but also contribute to help achieving carbon emission reductions.

Keywords: Mobile banking, sustainability, green economy, mobile payment systems, financial empowerment,
inflation, MO,M1,M2,M3, money multiplication, monetary policy, interest rate, reserve ratio, central bank, discount rate
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Introduction

Adoption of Mobile Banking has increased significantly over the past decade, and there are
many reasons for that. Firstly, as always mentioned it gives more accessibility and cost-effectiveness
to users in remote locations from the banks. This technology also enables many opportunities for
banks as well by smoothing the process. We can observe clear effects of mobile banking in rural
areas especially, because most people do not have access to local branches as much as who live
in cities in developing countries. Furthermore, these technologies improve green policies and
initiatives of banks and businesses, because digital transactions reduce physical paper usage
enormously and empower small businesses by giving access for different green loans, credits and
eco-friendly companies take advantage of their sustainable actions. The aim of this research was to
investigate impacts of mobile banking in different countries and how extend adoption of it contributed
to green and clean economy. Let’s look at how the world looked like when there was nothing like
mobile banking. When people had cash, and they needed to save it they had to go to bank to make
that process which could be too time-consuming especially for the citizens who lived in rural areas
that banks were not available.

Experimental part

China for instance, is responsible for largest annual greenhouse gas emissions. In 2020 only, it
is estimated that 27% of global greenhouse gas emissions was emitted by China.

Figure 1 shows information about net emissions over the past years, and we can see that
emission rate has increased year by year. However, we have to analyze how extent digital financial
inclusion had an impact on carbon emissions.

FIGURE 1
Net emissions in China by greenhouse gas, 1990-2019e
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Figure 2 shows, map of digital financial inclusion in China throughout the selected years, and
data from 30 Chinese provinces between 2013-2020, it is found that adoption of digital financial
inclusion has decreased carbon dioxide emission.

A typical worker who spent 9 hours of his weekdays in the workplace may find it almost
impossible to make their money cash or vice versa. When it comes to developing or underdeveloped
countries, people in even city centers find it difficult to use bank services as so less people have
bank accounts. So, it was a very big problem for citizens to meet their financial needs due to the
above-mentioned problems. Introduction of mobile banking has literally solved almost of these
problems by decreasing the importance of banks in the services like making one’s money cash.
Starting from the introduction of mobile banking, citizens did not need to have a bank account or to
go to the bank to use online money, all they needed was just internet. Let’s briefly look at the positive
effects of mobile banking from example of M-Pesa — first mobile bank in Kenya which was introduced
in 2007.
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Fig. 2. Heat-map of the total index of digital financial inclusion in China in selected years.

Itis a fact that in some places which poverty is high, especially African countries, it is dangerous
to take some cash on yourself, as there are always some burglars being ready to rob other’s cash.
But in Kenya, introduction of M-Pesa made it possible for the locales to send money to other's
account without making dangerous trips. All they need is to enter the needed data like password in
the phone and make the transaction.

Another very interesting fact is that M-Pesa reduced the poverty level in Kenya, but how? In
Kenya almost 96% of adults use M-Pesa and it means that almost everyone Is able to take the
advantage of M-Pesa. They do not make too much increase in their income by using it. It is just 10
cents per day. But in Kenya extreme poverty income range is less than 1.25 USD per day per
individual, while poverty income range is between 1.25 USD and 2 USD per day per individual. That
is why very incremental increase in income can move huge numbers of people from poverty and
extreme poverty in underdeveloped countries. For example, in Kenya, 194000 people moved from
poverty line in less than a decade.

m-pesa

30

2
N |

2007 2008 2009 2010 20112012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

million users
o

o

B Number of users (in millions)

260



SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE
DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

Bangladesh faced a challenge of access to finance, where only 40% of adults had an account
at a formal bank branch institution. This was a main problem for poor workers, whom migrate from
to urban area, cities or overseas countries and had no any change but tend to use informal way to
send money home. However, nowadays around 23 million people respond to bKash, famous mobile
financial services organization. The company was established by two Bangladesh tech entrepreneurs
and they planned to leverage mobile phones to ensure a wide arrangement of financial services to
millions of adults who were unbanked. To be more specific, this app had a key role on making progress
of financial inclusion in Bangladesh, where majority of people suffered from access to financial service.
bKash found individuals settling in rural areas or where banks were remote. With the help of its basic
account parameters and simple smartphone, it suggests banking service to populations whom were
far away from financial system. Additionally, mobile banking, keeping money in account caused
reducing risk rather than physical cash. Government also was partner with bKash for distributing
pensions, wages and social aid online and this method provide more secure limpid acquisition to
population. By getting acquainted individuals with mobile banking, the company indirectly stimulate
literacy on finance, persuade humans to make more informed decisions about own financial
transactions and advance financial inclusion.

Financial empowerment and advancing inclusion has been experienced in India through Unified
payment interface which was founded in 2016 by Indian Nation Corporation Payments, let individuals
to connect multiple bank accounts via mobile banking, make banking process basic and Paytm which
was known as digital pocket, adapted to UPL and enhanced its financial parameter to consisting
money transfer, credits, investigation and insurance. Initially, planning process was reaching
unbanked ones by leveraging India extensa network to rural and where bank branch are remote.
Unified payment interface allow millions of Indians who were suffered and stay behind from financial
activities to participate in digit economy. In 2024, National Payment corporate India(NPCI) which
was enhancing service after aiding steer million Indians toward mobile banking found that more than
12 billions transactions have done via UPi with total cost of INR 18tn. This network has attracted
P2P pays through not only NPCI own apps but also other popular mobile banking apps like Phonepe
and Google Pay.

Results and Discussion

While there is a big difference in the rate of internet usage in cities and suburbs, (66% and 34%
respectively), mobile banking benefit local people from different perspectives especially who live in
rural areas and low access to financial instutions. Firstly, third-party paymeny agencies like Alipay,
WeChat pay and non-bank financial institutions like Tencent and JD Financial offer convenient
financial services to their customers, and people in rural areas save their time and money thanks to
these services, because it is costly to go bank branch and also it takes a lot of time. Although people
in rural areas have relatively low knowledge about using mobile bank services, platforms try to offer
the most convenient solutions for their customers, for example WeChat Pay which is used in rural
areas widely, allows its customers to do payments via QR codes and this makes process easier and
faster. It also gives some advantages to small businesses as well, because QR code payments
eliminate need for costly pos terminals and credit card readers.

The world is changing at a pace that has never been seen before and the main part of this
process doesn’t happen under the skyscrapers of Newyork or beijing, or in highly developed industrial
zones of world like Western and Eastern regions,but in reality the main changes are experienced in
newly emergind or developing countries.Money is arguably the most real and unreal thing created
by humankind leaving it a mystery as to which implications is yet to be induced, regulated or changed
through the innovations happening in modern world.techhnology isa tool that once was a barrier for
most nations because of capital(large fixed costs) or political unstability or non credibility of
governmental and nongovernmental organizations taking part in it.But now situation is much more
different once the nations which didn’t have access to banking sector thus the amount of potential
economic benefits that potential investments either micro or macrolendings could bring,are
becoming more prevalent specifically in emerging nations in Africa. The revolution is mobile banking
— the use of mobile phones to make financial transactions. Mobile money or branchless banking
schemes are sprouting across the world. According to the deployment tracker of the GSM
Association, one scheme was launched in 2001. By 2006, there were just 10 globally but the success
of M-PESA in Kenya, which was launched in 2007, appears to have provided added impetus. 25
schemes started in 2009 and 38 in 2010. 2011 is on course for over 50 deployments. By the end of
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2011 over 140 mobile money ventures will be operating globally, up from 95 currently. The current
boom is focused on Africa with 45 schemes so far, followed by Asia and the Pacific with 25 in operation
and Latin America with 12.

Mobile banking has lead to more inclusive society with regards to financial inclusion as once
technology thus finance-investment deprived regions around the world get gateway to banking
through technology. Because of insurmountable popularity of mobile phones around the world mobile
banking is one of the most promising mean to achieve it.The significance of mobile banking rises
because of several reasons, some of them being providing financial services to former unbanked
locations, raising significant regulatory and competition policy issues and parallelly disaggregating
financial services thus giving individuals more freedom coupled with more transparency and
inclusion. At the beginning of the paragraph, the paradox of money was mentioned, thus now it is
recommendable to elaborate more on them. So what do we mean by saying money is unreal?
Probably this question has come into the minds of many, if money can have both physical and non
physical forms at the same time why not to have one, or once value backed paper now seems to be
backed by not gold but by political will. Money after all is nothing more than the information about
who owes whom what amount of money. After 1962 once gold backed currency became more open
to risks and fluctuations coupled with increasing hierarchy made the situation worse overtime.
Exponantially increasing mobile banking industry seems to be increasing the risk of “nothing”, but
the thing thatr cannot be neglected is much transaprent, considering the increasing tendencies of
inclusion of blockchain, artificial intelligence technologies mobile banking sector seems to become
more credible as improvements in these 2 sectors eradicates probable security issues leading to
much more desirable market conditions.Using mobile baking has lead to reduced risks thus providing
wide coverage through the use of a communications infrastructure that is used by millions of people
around the world (Jenkins, 2008). Handling physical cash can be subject to theft, losigng funds,
problems with regards to transmission of money which directly means both time and money loss.
Imposing financial banking innovations have always been in government and nongovernmental
organizations interest as such In an effort to provide financial access to every citizen, the financial
authorities led by the Central Bank of Kenya and Ministry of Finance have consistently advocated
for the banks, other financial institutions and all stakeholders in the financial sector to come up with
innovative products that are affordable to all.In the United States of America, the Community
Reinvestment Act (CRA) which was introduced by the Government was seen as a good initiative to
deal with the unbanked or under banked populations, this led positive impact in lending to black and
Hispanic Americans which had increased in areas that were being regulated by CRA. (Kempson et
al., 2004). The Australia Government too partially sold Telstra (the telecommunication company) to
raise A$70 million to allow for the provision of banking and other transactional services to the
communities without banking facilities through the Rural Transaction Centre (RTC) set up in post
offices, stores or stand-alone facilities run by Councils (Kempson et al., 2004). The initiative was a
success as per Kempson et al., 2004 and that at least 100 communities had benefited from the
programme and more were still applying to be brought on board. Financial inclusion is still an issue
being tackled by many developing countries such as India, Brazil, South Africa and Kenya that are
still struggling to achieve inclusivity although have adopted mobile banking, to give banking access
to the unbanked sector. Currently policymakers around the globe ranging from western African
nations like Kenya to Pakistan are drafting regulations to expand the era of electronic money.
Moreover the use of electronic means leads to more money circulation in the economy whereas the
use of cash doesn’t generate as such because of deposits in bank(money multiplier). It is important
for developing countries to adopt financial technologies like electronic banking channels to address
financial exclusion issues (Isukul & Tantua, 2021). In Somalia, mobile money has accelerated the
pace of financial inclusion among people in the country (Gas, 2017).African authorities have adopted
financial inclsuvity as one of the top priorities to ensure economic development. The remarkable
progression of mobile sector all over the world has made an exclusive chance for delivering financial
as well as social services through mobile network (Kabir, 2013). Mobile Banking as an innovation
has led to the elimination of the time as well as space shortcomings from banking operations like,
funds transfer one account to another account or to other banks, bill payments, balance requests
etc. (Mishra and Sahoo, 2013). Mobile banking offers a gateway to banking and financial services
which leads to new chances for income generation making poverty facing regions more heard. In
2006 the Reserve bank Monetary Policy Statement affirmed that the majority of Zimbabweans had
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no access to financial services. A study that was done by FinMark (2012) revealed that 65% of the
Zimbabwean population occupy rural areas and that out of that only 5% do have access to a bank
which can be accessed within 30 minutes.One of the disadvantages of mobile banking industry can
be related to the lack of financial literacy in some parts of the world,as usage of electronic finance
systems can be both security hazard and decreased theft risk also.lthough security print is becoming
much encrypted,the usage can be open to cyber attacks resulting from the usage of mobile banking
without getting the necessary knowledge first thus creating a potential risk hole.With regards to low
financial and technological literacy we also mean the distrust of individual users having bias to not
trusting the electronic version as considerable amount of people are used to human interaction
traditional banking systems.in some cases even compatibility becomes a matter of issue as some
mobile banking platforms lack not only credibility but also the lack of options, services which would
have been otherwise offered at traditional settings. The mobile banking industry totals up to billion
dollars a day which generated 2.4 billion dollars amount of revenue, when taking into consideration
the sheer number 690 million accounts which have been registered, it is readily seen that mobile
money has already become the top priority payment platform which constitutes one of the cores of
digital economy. Mobile money transactions also can mean increased brand loyalty as just a couple
of years ago many mobile network operators implemented it because of less churn, greater brand
loyalty etc. As seen previously what was considered to have indirect benefits now have emerged to
the point of having direct effects such as being a source of direct revenue.in 2017-2018 the mobile
money industry accounted for in excess of 2 billion dollars in direct revenues with forecasted revenue
growth of nearly 35 percent for subsequent 2 years. Having mobile much generally electronic
banking systems and platforms is much efficient as it does only mobilize savings in intermediary
commercial banks but also leads to sustainable growth and it doesn’t only increase the level of
domestic savings but also promotes foreign capital inflows. Moreover, it leads to ensuring better
management of risk because of easier monitoring procedures/unlike traditional banking practices,
financial innovations are incentivized much broadly by governments, and it has brought competitive
edge through diversification, ensuring loyalty of users etc. It also directly contributes to the raising
profitability of companies. A question arises whether the first-time and longtime users deem m banking
to be easy to use and supporting surveys lead to significant portion of respondents answering yes:

Response to Ability to Use Mobile Banking

M-banking Is Easy To Use

60

48
50 44

<$100 $100-$200 $200-$300 >$300

@ Yes @ No ONot sure

Another question involved whether the m banking was secure to use, resulting in identical
answer:

Response to the question: How Secure is Mobile Banking?

M-banking Is Secure To Use

<$100 $100-$200 $200-$300 >$300

@ Yes m No 0 Not sure
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Additionally a question was directed to respondents as to the extent of convenience of m
banking:

Response to the Proposition That Mobile Banking Is Convenient

M-banking Is Convenient

<$100 $100-$200 $200-8300 =>$300

= Yes mNo O Not sure

Yet another property which seems to be negatively affecting the much more accelerated
expansion process of m banking seems to be high charges, sometimes alleged complex interface
and manual usage(yet again literacy raises a question, probably the lack of appropriate training or
info sessions are the results of it).

Mobile Banking Disadvantages

No access to loans
No interest earned on credit balances

nomalies difficult to get sorted

From the graph showed above we can conclude why some respondents think that m banking
exploits them which is a hindrance to financial inclsuivity.7 respondents cited that long witing periods
when agents do not have cash,other 4 believing it was much riskier, and yet another 4 respondents
citing the lack of access to loans as a problem gives rise to concern.One of the recommendations
could be improved security systems coupled with much friendlier user interface coupled with some
interactive elements resembling that of physical interactions at traditional bank settings.

Currently, M-Pesa is not operating only in Kenya, but some other African countries and it affects
the economy of whole Africa. Here it can be seen that how speedily M-Pesa spreading over Africa.
In 2021, it reached to 50 million users.

Mobile banking has complex impact over MO. It is obvious that as people increasingly tend to
use mobile banking for monetary transactions, the usage of cash money substantially decreases.
This trend brings to decline in MO over time. Decline in MO seduces previously unbanked people to
join formal financial transactions. These people start to deposit their money into bank accounts as
demand deposits or time deposits. As a result, both M1 and M2 increase due to a decrease in MO.
In other words, people transfer their money in the form of MO to demand deposit and time deposit,
respectively, causing an increase in M1 and M2 money supply. There are many economic and
financial positive effects of predominance of M1 and M2 money supply. Firstly, it should be noted
that this trend makes conducting monetary policy easy. The interest rates become lower due to M1
and M2 money supply. During inflation, central bank raises the discount rate to collect cash in the
circulation. Besides this, also reserve ratio is increased to absorb money from commercial banks.
These set of actions are conducted to balance the amount of excess money in the society. However,
when people do not keep their money in cash and invest in their bank accounts, they themselves
prevent inflation and do not need to raise interest rates by the central bank. In terms of effects of
lower interest rates over state economy, it can stimulate economic activity providing businesses and
consumers to invest and spend. This can be responsible for increased production, job creation and
so on. Another interesting fact is related to reserve ratio. During economic stability, the central bank
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in not interested in raising of reserve ratio. The lower reserve ratio enables commercial banks lending
more through the money multiplier tool. On the other hand, money multiplier depends not only on
reserve ratio, but also cash preference level. Money multiplication is restricted by high cash preference
level. People of some African countries like South Sudan, Nigeria, Sierra Leone and Mozambique
strictly prefer cash use. These countries withess a high level of inflation and low level of money
multiplication. And to stabilize these severe economic conditions, these governments promote mobile
banking. Increasing the weight of mobile banking in such situations helps to improve the economic
situation of the country to some extent.

On the other hand, there are some controversial correlations between heavy cash use and
inflation rate. Some European countries, especially German-speaking countries (Germany, Austria,
Switzerland) show particularly high cash usage. But inflation rate is not high in these countries. These
means that although mobile banking plays a medicinal role in alleviating inflation, strengthening
economic development, we cannot always say that it is directly proportional to them depending on
other economic factors.

Suggestions

Make sure the software is easy to use, especially for those who are not very literate. Provide
several regional languages for the app. For people who are visually impaired or have low literacy,
incorporate voice-assisted navigation. Collaborate with nearby businesses or representatives who
can help customers in places without banks. To lessen reliance on cellphones and internet
connection, let consumers do simple transactions by SMS or USSD. Offer free or inexpensive
accounts for minor transactions. Provide direct access to microfinance services via mobile platforms,
including savings accounts and modest loans. Inform consumers about the advantages and safety
of mobile banking by means of interactive tutorials, workshops, and campaigns. Teach dependable
locals to spread the word about the service and win over new users. Work with governments to make
it possible for social benefits, subsidies, or pensions to be transferred directly through mobile
banking.
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Xilasa

Enerji davamli igtisadi ve sosial inkisaf lglin an asas va hayati resurslardan biridir. Senaye ingilabinin galmasi ilo
enerjiya telebat va istehlak uzunmuddastli perspektivde potensial olarag davamli olmayan saviyyslera yiksaldi. Eneriji
istehlakindaki bu artimin tasiri atraf muhitin ¢irklenmasi, global istilesma va tursu yagislari ile birlikde deqradasiyasi sek-
linds aks olunur. Eyni zamanda, son dévrlarde miinagigalara ve garginliys sebab olan enerjiys dair geosiyasi axtariglar da
diinya silhi ve tahlukasizliyi Gg¢lin slverigli deyil. Mahz bu sebablara géra davamli ve atraf mihite az tesir gésteran eneriji
istehsalinin yeni yollar ciddi sakilds arasdirilir va inkisaf etdirilir. Bunlar arasinda asas namizadlardan biri yasil enerjidir.
Yasll enerji termini ekoloji cehatdan temiz va ¢irklendirici olmayan enerji manbalerini tasvir etmak tgtn istifade olunur.

Acar sozler: Yasil, Davamli, ©traf muhita uygun, enerji, iqtisadiyyat

Giris

Yasil enerjinin an perspektivli ndvil niva sintezi ve hidrogen yanacaq elementlari kimi yiksak
inkisaf etmis ve futuristik texnologiyalarda yerlosir. Bunlar hale kommersiya baximindan alverigli
olmasa da, onlarin béylk migdarda tamiz enerji tamin etmak potensiali bu giin mévcud olandan xeyli
astanddr.

Muxtalif enerji kateqoriyalari arasinda yasil enerji davamliliq kontekstinde daha ¢cox shamiyyaet
va diggat qazanmisdir. Emissiyalarin saviyyasini azaltmagq, elacs da atraf mihits arzuolunmaz tesir-
lari minimuma endirmak bacarigina gore yasil enerji davamli inkisaf maqgsadlarine ¢atmaq ugin qoz
va boltlar kimi gabul edilmigdir. Qlobal maliyye béhraninin va iglim dayisikliyinin tasirleri darhal atraf
muhite va camiyysta menfi tesirleri azaltmagla ekoloji davamliligi temin edacak bir yola kegearak
igtisadiyyat strukturunu yenidean tasgkil etmak lc¢in dinya saviyyasinde narahatliglari artirdi; “Yasil
Enerji” termininin yaranmasina sabab olur [1].

Qlobal miqyasda razilasdirilib ki, enerji sektorlarinin davamliigini gorumagq utgtn Yasil Enerji
tacriibesi daha genis miqyasda artiriimahdir ve bu, tekca inkisaf etmis dlkalar ticlin deyil, heam da in-
kisaf etmakda olan va inkisaf etmakda olan 6lkalar Ggtn dogrudur.

Yasil enerjinin dayanigli inkisafin asas vasitasi kimi tatbiq edilmasinin U¢ asas sababi asagida-
kilardir:

1. Adi enerji manbalari ile migayisede, Yasil enerji manbalari atraf mihite daha az zerba vurur.

2. Tebistine gore Yasil Enerji tukanmir. O, digar enerji manbalari ile miuqgayisads davamli se-
kilde geyri-miisyyan muddats daha temiz ve yasil enerji temin eda bilar.

3. Yasll enerjinin istehsali G¢ln kigik miqyasli avadanliq ve daha az vaxt taleb olunur.

Yerli saviyyade enerji istehlakina daha az ¢ixigi olanlar markazsizlesdirma imkanlarini temin
edan yasil enerji manbalari ve milli sebakadan az ve ya ¢ox azad olan yerli hallar vasitasile asanlas-
dirila biler. Belalikla, yasil enerjinin istehsali geyri-sabit igtisadi artim va geyri-sabit eneriji telabi vaziy-
yatinda uygunlugu temin etmakla yerli ahali Gi¢ln ¢evikliyi va igtisadi faydalari artirir.

Yasil Enerji davamli inkisafa nail olmaq Ugun asas vasits olsa da, semarali siyasat atraf mihiti
gorumag ve igtisadi ve sosial masalalari derhal nazarden kecirmak ticlin nazards tutulmasa, istanilen
natice mimkin olmayacaqdir. Daha deqiq dessak, Yasil Enerji davamli inkisaf Gg¢ln ¢ox vacibdir,
cunki o, global migyasda sosial, siyasi, igtisadi ve ekoloji munagisalari azaltmaq gabiliyystine malik-
dir. Buna gbéra da, davamli yasil eneriji strategiyalarinin planlasdirilmasi ¢gox vacibdir.

Dayanigli inkisaf Kontekstinde Yasil Enerjinin totbigine manesler Davamli inkisaf perspektivinde
yasil enerji strategiyasinin izahi ekoloji, sosial va igtisadi kimi davamliligin biatin masalalarini shats
edir. Dayiganler arasinda bu qarsiligh asililiq o demakdir ki, yasil eneriji strategiyasinin formalasdi-
rilmasi vazifesi asan deyil, ¢linki yasil enerjinin tetbiqi t¢lin bazi manealar mévcuddur ve bu mane-
aler asagida tasvir olunan xususi sosial, igtisadi ve ekoloji perspektivlera daxil edilmigdir [3].

Yasil enerji Ugln igtisadi manealarin giymatlendiriimasi agiq sosial xarclar va faydalarin tahlilini
talob edir. Sosial miavinatler bela naticaya galir ki, amtes teklifinin asadi olmasi giymatin asagi ol-
masi ile alagelendirilir, sosial xarclar isa bele naticeys galir ki, istehlakgilar batin xarclari 6z tzarle-
rina gotirmadiklari Gictin zararli fealiyystlors talobat artacag.

Buna gore de, yasll enerjinin tatbigi yolunda igtisadi maneaslar asagidaki kimi ola biler:
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* Yasll enerji texnologiyalarinin uygunlasdiriimasi tgun investisiya catigsmazligi
» Az giymatlandirilmis ekoloji soklar

» Xususila inkisaf etmakda olan dlkaler U¢lin yiksak investisiya dayari.

+ Galacak enerji giymatlarinin geyri-muayyanliyi

» Maliyyae risklari

Hazirda atraf mihite uygun enerji kimi yasil enerji genis ictimaiyyet terafinden destak gazan-
misdir. Sosial-madani manealar imumi va ferdi deyarlar va normalarla six baghdir. Bu cur stan-
dartlar (dayarlar ve normalar) resurslarin paylanmasina tesir gosteran yasil enerji texnologiyalarinin
totbigi ile bagli cemiyyatin gaebulunu va gavrayisini miayysn etmakda mihim rol oynayir [2].

Davamliliq perspektivinda sosial-madani manealar sosial voe madani aspektlera konsentrasiya-
nin olmamasindan yaranir. Masalan, torpaq muxtalif maqgsadler tgun istifade edile biler. Bu kend tae-
sarrlufatl faaliyystlori Ucln istifade edile biler ve eyni zamanda, kulak turbinleri tg¢ln istifade edila
biler. Buna baxmayaraq, bazi yasil enerji resurslar torpagdan coxlu istifadani gizledir; masalen,
hidroenerji tguin bandler kand tesarrufati torpaq sahaesine tazyiq gosteran ve hamginin saharin
inkisafi Ggln istifada olunan erazini azaldan sahaler telab edir.

Bu halda digar an praktik nimuna budur ki, mini su elektrik sisteminin yerlagdiriimasi Papua
Yeni Qvineya kandlileri Gglin fayda gstirse de, onlar bu sistemi qurasdirmaq dgln torpaqlarindan
istifade etdiklarine gbre kompensasiya teleb ediblar. Belslikls, sosial gabul davamli inkisaf kon-
tekstinda yasil enerji sisteminin ugurla hayata kegirilmasi tgtin mihdm rol oynayir.

Natica etibarile, dayaniqgli inkisaf yolunda yasil eneriji strategiyalarina artan gaygilari sebabindan
son iller elm adamlari va siyasatciler tarefindan boyik digget yetirilmisdir. Buna géra de, Umumiyyat-
lo glines isid1, kulak, yagis, gelgitlar, bitkiler, yosunlar, geotermal istilik kimi tabii manbalerdan alde
edilen Yasil Enerji tobii olarag barpa olunan, elaca da ekoloji cehstden tamiz ve daha davamhidir.
Yasil enerjiya kecid prosesinds imkanlar kompleksi igtisadi ve sosial inkisafin davam etdirilmasi, ha-
minin enerjiya ¢ixisinin tamin edilmasi, enerji tahlikasizliyinin artiriimasi, atraf muhitin keyfiyyatinin
yaxsilasdirilmasi yolu ile diinya t¢iin boyuk faydalar vera bilar [4].

Natica

Yasil enerji sisteminin ugurla tatbigi bazar strukturundan da asilidir. Bazar strukturu inhisar ba-
zarinin xususiyyatlerine malikdirss, institusional manealer mévcuddur. Bir sira 6lkslards enerji sena-
yesi az sayda raqible garsilasmisdir.

Naticada, daha az istirakgi teskilatlarla slagali yiiksek merkazlasdiriimis sistem inkisaf etdirilir.
istehsal, paylama va 6tiirma prosesindas ustiinliik tagkil eden bels bir sistem yasil enerji sistemini da-
ha genis migyasda uygunlasdirmagin ¢atin oldugunu gostarir. Belalikle, yasil enerji sistemina ugurlu
kecid Ugun prioritet esasda bazar strukturunun dayigdirilmasi taleb olunur.
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Bu maqale, Azarbaycanin yasil igtisadiyyata kegidinda beynalxalg amakdashgin rolu ve 6lkenin bu sahadaski nailiyyst-
lorini aragdirir. Qlobal istilegma ve atraf muhitin gorunmasi ile bagli artan ¢cagirislar fonunda, yasil igtisadiyyat 6lkalar Giguin
dayanigh inkisaf ve ekoloji dayanigliligi tamin etmak Uguin asas konsepsiyalardan birina gevrilmigdir. Azarbaycan, bu istiga-
matda Birlosmis Millatlor Tagkilati, Dinya Banki, Avropa Birliyi kimi qurumlarla amakdasliq edarak barpa olunan enerji,
ekosistem gorunmasi va resurslarin samarali istifadasi tizra bir sira layihsler hayata kegirmisdir. Bu magals, Azarbaycanin
enerji kegidinda beynalxalg destek sayasinda alds etdiyi miisbat naticaleri ve bu emakdashgin dlkenin igtisadiyyatina va
atraf muhita téhfasini tahlil edir. Tadgigat naticalari gostarir ki, beynalxalq tarafdasliq Azerbaycanin dayanigli inkisaf hadaf-
larine gatmasinda va ekoloji problemlarin hallinde shamiyyatli rol oynayir. Azerbaycanin yasil igtisadiyyatin inkisafinda daha
da irslilemasi Gglin beynslxalg smakdasligini geniglendirmasi ve tacriibs miibadilesini davam etdirmasi tovsiye olunur.
Acar sozler: Karbon azaldilmasi, Temiz texnologiyalar, Qlobal enerji tehlikasizliyi, Ekosistem gorunmasi, Innovativ
ekoloji hallar.

GIRIS

Muasir dovrde global istilesma, ekoloji problemlar va enerji resurslarinin azalmasi kimi ¢cagiris-
lar, olkaleri davamli igtisadiyyat modellarine ke¢cmaya tagviq edir. Yasil igtisadiyyat konsepsiyasi,
ekoloji zerarsiz fealiyyastlori dastaklomakla, ham iqgtisadi inkisafl, heam da straf muhitin qorunmasini
hadaflayir. Bu ¢arcgivads, beynalxalg eamekdaslq yasil igtisadiyyatin inkisafi Ggin mthim rol oynayir
va Olkaler arasinda tacriiba mubadilesi, texnologiya transferi ve maliyys destayi kimi imkanlari artirir.
Azarbaycan da 6z névbasinda enerji kecidi va ekoloji dayanigliiga nail olmaq Ugtin global saylera
gosulmus, mixtslif beynalxalq teskilatlarla smakdagliq qurmusdur. Olka xiisusile barpa olunan enerji
manbalerinden istifadeni artirmaq ve atraf muhitin gorunmasini giclendirmak istigamatinde genis
miqyasli programlar hayata kecirir. Azarbaycan, cenubi gafqaz regionunda strateji moévgeys malik
olaraq, yaslil iqgtisadiyyata kegid yolunda regional terefdasliq ve amakdasliq Ugin shamiyyastli bir
platforma teklif edir. Bu maqale azerbaycanin yasll igtisadiyyat sahasinds beynalxalq emakdashgini
va bu amakdagsligin milli igtisadiyyata olan misbat tasirlerini arasdirmaga yonalmisdir.

EKSPERIMENTAL HiSS®

Tadgigat metodunun asasini Azarbaycanin yasil igtisadiyyat sahasindaki inkisafini beynalxalq
amakdasliq prizmasindan éyrenmak taskil edir. ilk olaraq, beynalxalq teskilatlarin hesabatlari ve milli
sonadler arasdiriimis, Azarbaycanla amakdasliq edan tarafdaglarin fealiyyastleri tahlil edilmisdir.
Statistik ve keyfiyyat tahlili yanagmalari birge istifade ediloerak ham iqtisadi gdstariciler, ham da eko-
loji naticaler miqayise edilmisdir. Eyni zamanda, beynalxalq layihalarin Azarbaycanda hayata kegiril-
masinin sosial va iqtisadi tesirlari giymatlendirilmisdir. Tahlil naticaleri, yasil igtisadiyyata kegidin bey-
nalxalq tarefdasligla nece dastaklandiyini ve 6lkenin bu prosesdaki mévgeyini aks etdirir. Bu metod,
Azarbaycanin ekoloji dayanigliliq sahasinda galecak strategiyalarinin hazirlanmasi Ggin praktiki
tovsiyalor tagdim edir (Cadval 1).

Marhala Tasvir Manbalar Tahlil névi
Malumat Beynalxalq Teskilatlar ve BMT, Diunya Banki, Avropa Birliyi, Matn va sanad
toplanmasi Azarbaycanin Yasil Igtisadiyyat Dévlat Senadlari tohlili
Strategiyalari ile bagh malumatlarin
toplanmasi
ilkin tahlil Azearbaycan Hokumat programlarinin | Hokumat programlari, ganunvericilik, | Mazmun tahlili
va Beynalxalq senadlerin ilkin icmali | ganun layihaleri
Statistik tahlil Yasll iqtisadiyyat layihalarine dair Yerli vo global statistik gostaricilar, Sayisal analiz
statistik malumatlarin icmali Dovlat Statistika Komitasi
Mazmun tahlili Beynalxalq layihslerin ve terefdasliq | ©®makdashq layihalarinin hesabatlar, | Keyfiyyat tohlili
programlarinin giymatlandirilmasi torafdas qurumlarin malumatlari
Naticalarin Beynalxalg amakdashgin Toplanmig malumatlar va tahlil Naticoe gixariimasi
giymatlendiriimasi | Azarbaycanin yasll iqtisadiyyatina naticalari
tasirinin yekun tahlili

Cadval 1. Tedgigat metodunun asas marhalalari
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Tadqigatin effektiv hayata kegcirilmasi U¢lin marhalali va sistematik bir yanagma secilmisdir. Bu
yanasma, malumatlarin etibarli manbalerden toplanmasi, onlarin muxtslif saviyyalarda tahlili va
yekun naticalerin deyarlandiriimasi ile xarakteriza olunur. Har marhalada konkret magsadlera ytne-
lan metodlar tatbiq edilmis, arasdirmanin magsadina uygun sakilde tadgiqat prosesi strukturlasdiril-
misdir. Sxem bu marhalalerin ardiciligini ve bir-biri ila alagasini aydin sakilde aks etdirir. Bels yanas-
ma, tedgigatin elmi asaslarinin glclendiriimasi ve naticalerin daha dolgun taqdim edilmasi Ugln
imkan yaratmigdir (Sxem 1).

Baslangic
|
1.Malumat Toplanmasi

<

2.ilkin Tahlil

- Beynelxalq Tegkilatlarin Hesabatlari -Milli Senadler

-Dovlat programlari ve qanunvericiliyin icmali

Y

3.Statistik Tahlil

-igtisadi Ve Ekoloji Gostaricilerin Analizi

\V4

4.Mazmun Tahlili

-Beynaslxalq layihslerin ve emekdasliq programlarinin tasirinin incalanmasi

Y

5.Naticalarin Qiymati

-Toplanmis melumatlarin yekun tahlili ve natice

Sxem 1. Tadgigat metodunun addimlari

Natica

Arasdirmalar gosterir ki, yasil igtisadiyyata kecid va ekoloji dayanighligin temin edilmasi Azar-
baycanin uzunmuddstli inkisaf strategiyasinda asas prioritetlordan biridir. Beynalxalg smakdasliq,
bu magsadlara nail olmaqgda 6lkaya genis imkanlar agir va ekoloji layihalarde texnologiya, bilik ve
maliyye dastayi temin edir. Azarbaycanin BMT, Dinya Banki ve Avropa Birliyi kimi beynalxalq qu-
rumlarla smakdashgi sayasinds dlkads barpa olunan enerji, su ehtiyatlarinin gorunmasi va tullanti-
larin idars olunmasi sahasinds miisbat irslilayisler slde olunmusdur. Olke daxilinds hayata kegirilon
muxtalif yasil iqtisadiyyat tesebbuslari global atraf mihitin gorunmasina da téhfs verir. Homginin, bu
amakdasliqg Azarbaycan igtisadiyyatinin ekoloji dayaniqgliliq Gzarinda qurulmasina serait yaradir. Bu
magalada tahlil edilen malumatlar gdosterir ki, beynalxalq emakdasliq Azerbaycanin yasil igtisadiyyat
hadaflerine gatmasinda strateji rol oynayir. Umumilikds, Azerbaycanin ekoloji ve iqtisadi cehatdan
dayanigh inkisaf yolunda beynalxalq terafdasliq imkanlarini daha da genislandirmasi tévsiys olunur.
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1. Introduction

Climate change is significantly altering precipitation patterns and increasing the frequency and
intensity of extreme weather events. Therefore, the risk of flooding is constantly increasing due to
the climate change: rising sea levels, wildfires, changing precipitation patterns and more. This
phenomenon is also observed in Azerbaijan, especially, these changes pose a serious threat to
ecosystems and communities. Expected climate changes may increase the recurrence of landslides
and floods, potentially creating serious challenges in the future. The most frequent flood events occur
on the southern slope of the Greater Caucasus and in the high mountainous areas of the Nakhchivan
Autonomous Republic. According to the National Hydrometeorology Service, there is an increasing
trend observed in the number of landslides across the country. Every year, as a result of these
flooding events, the country suffers economic losses.

All these facts necessitates an investigation of flooding events in high-risk areas. We, as a team,
have decided to conduct a study to investigate the effects of climate change on flood patterns in the
southern slope of the Greater Caucasus using satellite imagery. Our aim is to focuse on
understanding how climate-induced shifts impact flood dynamics, and using advanced simulation
techniques, to assess flooding events in the future. The primary objective is to quantify changes in
flood frequency and intensity due to climatic variations, utilizing 2D modeling and geospatial analysis
to map flood extents. In the forthcoming stages of the project, we are going to conduct an in-depth
flood events investigation by analyzing historical data for several years. We will create a simulation
environment for future assessment. [1]

2. Methodology for project implementation

In our study, we'll outline a detailed work
plan to examine river flood hazards. First, we'll
gather  meteorological data, including
precipitation and temperature, from global
datasets like MERIT DEM, MERIT-Hydro, and
Era Reanalysis etc. [3] This data will be used in
the HEC-RAS framework for rainfall-runoff
modeling, transforming it into surface runoff.
Next, HEC-RAS will simulate water flow along
river channels and assess flood inundation in
floodplains, providing detailed flood hazard
estimates. Each step will be carefully planned
to ensure accurate calibration and validation,
focusing on integrating global datasets for
reliable results. This approach will enable us to
thoroughly analyze flood risks and their
impacts on communities. Now, we are going to
give more details about each stage.

2.1. Defining the Area

Flash floods occur in valleys with or
without river water due to sudden heavy rainfall
or rapid snowmelt caused by rising tempera-
tures. Generally, floods are categorized into two types:

1. Turbulent floods

2. Structured floods

AT

Figure 9. DEM Data - Shamkirchay
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In turbulent floods, there is less debris, and they are generally less destructive compared to
structured floods. Structured floods, which can be either rocky-muddy or water-muddy, carry more
debris and have a greater destructive impact by depositing materials in riverine areas and riverbeds.
Figure 1 shows the riverbed of Shamkirchay. Both types of floods are observed in Azerbaijan, with
most occurrences in the high mountain regions of Sheki-Zagatala and Nakhchivan. In the Republic,
85-87% of floods are caused by rainwater. Three main factors play a significant role in their formation:

¢ Intense rainstorms or rapid snowmelt

o High slopes of river valleys or dry slopes

¢ Accumulation of eroded and fragmented materials in basins, river valleys, and slopes.

Taking all these into consideration, the main area for the research has been carefully selected.
The past records show that the northeastern slope of the Lesser Caucasus and the southern slope
of the Greater Caucasus region has experienced the most frequent flooding events. Using Sentinel-
2, Landsat and etc. data we aim to cover these areas with high risk of flooding.

2.2. Data Collection

In our study of the southern slope of the Greater Caucasus region and the northeastern slope
of the Lesser Caucasus, we will collect high-resolution meteorological data from datasets such as
ERA5. These sources provide detailed information on precipitation, temperature, and potential
evapotranspiration (PET), essential for accurate flood modeling. The SRTM GL3 digital elevation
model (DEM) from OpenTopography, which offers trustworthy data on elevation, slope, and river
networks, will be used for topographical data [2]. In order to ensure that our models accurately depict
the terrain, this data is essential for precise flood inundation modeling. Our project intends to improve
our knowledge of the hydrological and climatic conditions in the Greater and Lesser Caucasus region
by combining different data sources, which will enable thorough flood hazard assessments and
efficient mitigation plans. Our initial step is to gather pertinent data.

3. Simulation and Risk Mapping

It is expected that our research on the southern
slope of the Greater Caucasus region will result in
detailed maps of areas that have high flood risk, a
comprehensive knowledge of flood hazards, and
insights into the ways in which climate change
impacts on hydrological patterns. Scientifically
speaking, this study will yield valuable insights into
the interplay between flood dynamics and weather
patterns in a complex mountain region. By improving
modeling techniques and incorporating high-
resolution satellite imagery, we hope to improve
predictions of flood events and their effects. In
actuality, the findings will provide local government
representatives and communities with vital
information that will enhance preparations for flood
response and preparedness. Accurate flood risk
maps will guide infrastructure planning, identify
vulnerable locations, and implement effective
mitigation measures. Some examples of the project
outcome are shown in the Figure 2 and Figure 3.

Climate change concerns are crucial to our research because altered precipitation patterns,
warming temperatures, and altered weather extremes can significantly affect the frequency and
severity of floods. By combining these factors, we can predict how flood behavior will alter under
various climate situations, allowing for proactive adaptation measures. Understanding these
potential impacts will guide long-term water resource management, ensuring that laws are strong
and climate-adaptable. Enhancing flood risk resilience is the project's overarching objective,
safeguarding lives and livelihoods while promoting sustainable regional development. By addressing
climate change in our study, we promote broader efforts in risk reduction and climate adaptation and
serve as a model for other regions facing similar challenges.

Figure 10. Example Simulation - Shamkirchay
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4. The use and application areas of the project outcomes

Our research on the southern slope of the
Greater Caucasus will yield important applications /
in a variety of fields. In order to improve community 4
readiness and lessen possible damage from flood %
occurrences, local authorities will be able to identify
vulnerable locations and execute focused
mitigation efforts with the help of comprehensive

flood risk maps and predictive models. Our study's v
findings will help with urban and infrastructure ¥
planning by guiding the layout and positioning of
future construction to make it flood-resistant. ,‘

Planners and engineers will be better able to
allocate resources and reduce risks with the use of
this data.

Additionally, by supporting environmental
management initiatives, the findings will assist
protect natural habitats that are essential to
preserving ecological equilibrium. Conservation
methods that prevent degradation in vulnerable -/
places will be made possible by an understanding
of how climate change affects local hydrology. The
project's results will direct water management
strategies in agriculture, enhancing crop resilience and irrigation planning. By adjusting to shifting
weather patterns, farmers will be able to maximize harvests and lessen their susceptibility to harsh
circumstances.

All things considered, the project will lay the groundwork for sustainable development by
combining resource management, climate adaption, and flood risk reduction, which will benefit many
industries and increase the region's resilience.

A
‘\.\"\A -

Y e

=4

Figure 11. Flood Map with Land Cover

References

[1] P. Uhe, D. Mitchell, P. D. Bates, N. Addor, J. Neal, and H. E. Beck, "Model cascade from meteorological drivers to river
flood hazard: flood-cascade v1.0," Geoscientific Model Development, vol. 14, no. 9, pp. 4865-4890, 2021. [Online].
Available: https://doi.org/10.5194/gmd-14-4865-2021

[2] OpenTopography, "SRTM 30m DEM (Global) - OpenTopography." Accessed November 15, 2024. [Online]. Available:
https://portal.opentopography.org/raster?opentopolD=OTSRTM.042013.4326.1

[3] D. Yamazaki, D. Ikeshima, J. Sosa, P. D. Bates, G. H. Allen, and T. M. Pavelsky, "MERIT DEM: Multi-Error-Removed
Improved-Terrain DEM." [Online]. Available: https://hydro.iis.u-tokyo.ac.jp/~yamadai/MERIT DEM/

THE GREEN ENERGY TRANSITION IN ARGENTINA

Hernan E. Gil Forleo?
Universidad de Buenos Aires
(Faculty of Law)
1. Introduction
In mid-2023, Argentina began to apply the National Energy Transition Plan 2030 as well as the
objectives and scenarios for the Energy Transition 2050. The country can replace traditional energy
generation by taking advantage of solar irradiation in the northern area. and northwest, the wind
resources on the Atlantic coast and the water basins of the northeast and central area. In this article
we present the current situation of Argentina as a CO2 emitter and the guidelines for renewable
energies and the potential replacement of fossil energies.

1 Hernan E. Gil Forleo is Economist. Professor of Economics at Universidad de Buenos Aires (UBA). Contact:
hgilforleo@uade.edu.ar
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2. Literature Review

The Center for International Economy of Argentina published the work Energy Production in
Argentina: in the global transition towards clean energy (2024), where it examines the energy
situation in Argentina, analyzing its current energy matrix, historical transitions and future challenges.
The work shows the low level of CO2 emissions at a global and regional level that Argentina has
and the need to replace the energy matrix that, today, is dominated by fossil energies (90%).
Highlighting in the short term the production of gas as the main energy source for the 2050 transition.

On the other hand, the work of Berdolini, Carrizo, Clementi et al (2019) shows that the Argentine
energy matrix based on fossil energies, continuing with the promotion of Government measures in
the last 3 decades aimed at promoting the take-off of renewable sources. They expand at different
speeds, changing the energy supply in the different regions of the country. Likewise, since 2015, the
legal framework for tidal sources and biofuels was granted.

Finally, GFL (Green Finance for Latin American and the Caribbean), an initiative sponsored by
the IDB (Inter-American Development Bank), evaluated in 2023 the presentation of the National
Energy Transition Plan 2030 with a view to carbon neutrality in 2050. National Plan established
guantitative goals that Argentina should achieve in 2030: a) Not exceed the net emission of 349
million tons of CO2 equivalent for the entire economy, which is in consistency with the latest NDC
update; b) Reduce energy demand by at least 8% through energy efficiency and responsible use of
energy; ¢) Exceed 50% renewables in electricity generation. This includes renewable energies of
Law 27,191 (2015) and hydroelectric plants greater than 50 MW; d) Achieve a penetration of electric
cars of 2% of the vehicle fleet; €) Reach 1000 MW of renewable distributed generation; f) Increase
the high voltage electrical transmission network by 5000 km of new lines.

3. Argentina in the decarbonization and electrification process

Following the work of the CEI (2024), the four CO2 emission and decarbonization indicators: a)
CO2 emission factor; b) CO2 intensity in terms of GDP; c) electrification of total energy production,
and d) Participation of the production of renewable energies in the total electrical energy produced,;
show outstanding performance of the country at a global level. Since 1980, the country began large-
scale production of natural gas, incorporated hydroelectric plants (El Chocon & Yacireta), as well as
the development of nuclear energy. With three nuclear power plants and another under
development. First, the average CO2 emission factor is below the world average and other regional
blocks such as the BRICS, the OECD countries. Second, CO2 intensity in terms of GDP is below
the world and BRICS average and is at similar levels to the OECD. Third, the electrification of total
production is comparable with the BRICS, the OECD and the G7. Fourth, the share of renewable
energy in terms of electricity production is also in line with global values.

4. CO; emissions, balance and energy transition

Argentina is involved in CO2 emissions worth 172,638 million metric tons. Representing only
0.5% of global CO2 emissions for the year 2022.

The energy balance (BEN) represents a series of equilibrium relationships that record energy
flows from production to final consumption. This record is made for a national territory in a specific
year. The BEN (2023) shows that energy production and consumption is mainly made up of natural
gas (50%), which is the most important source, oil (39%), hydroelectric energy (4%), and finally,
wind energy (2%), which is constantly growing due to the expansion of wind projects in the country.
These data reflect the current structure of the domestic primary energy supply in Argentina, and
show a significant dependence on fossil fuels, particularly natural gas (emissions level) and oil, with
a growing contribution from renewable energy sources

Prior to meeting the goal of zero CO2 emissions by 2050, Argentina had 4 transitions as
technology allowed the discovery and exploitation of new resources, renewable and non-renewable.
Even so, these transitions have not been significant in reducing the dependence on fossil resources.
1. Inthe 60s, the greater share of electricity and natural gas replaced the use of coal and kerosene

for industrial and thermal uses.

2. In the 70s, the incorporation of hydraulic energy slightly decreased the dependence on fossil
fuels.

3. Inthe late 70s and early 80s, the discovery of the reserves in Loma de la Lata increased the
use of gas for final energy consumption. This was completed in the 1990s with the installation
of combined cycles for the generation of electric energy and motor transport.
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4. Atthe beginning of 2010, the production of renewable energies was incorporated in a sustained
manner, although slowly. The production of biofuels (biodiesel) for transport, wind and solar
energy were particularly prominent.

Achieving the goal of zero CO2 emissions by 2050 requires greater progress in the production
of clean energies. To achieve this, investment on a large scale must be promoted.

5. Alternatives to achieve energy transition

Argentina has a high potential to generate energy with low emissions. But it must increase
investments in these to meet the 2050 objectives. Among the country's possibilities we highlight:

Gas production, which can cover 57% of the energy matrix.

The development of solar energy.

The generation of wind energy.

The production of hydrogen in its blue, pink and green variants.

The reconversion of grey hydrogen into blue hydrogen.

The production of lithium, being one of the main world producers.

Tidal energy, scarcely exploited despite its maritime coastline.

6. Conclusions

The Argentine energy matrix is dominated by fossil fuels.

Despite the transitions that have taken place since 1960 until now, it has not achieved significant

changes in said matrix.

3. Investment in renewable energies has increased significantly in the last 10 years. But its

participation is insufficient. A significant level of investment must be reached so that the

participation is at least 50% in 2030.

The natural resources that the country has are sufficient to achieve zero CO2 emissions.

. Achieving the proposed objectives requires investment levels that must be taken as State

policies.
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Summary:

The outcome of this research reveal that effective leadership is important for developing employee alignment with
Sustainable Development Goals (SDGs). According to this research findings leaders in managerial role often face the
following challenges to ensure employee engagement with SDGs.

a. Lack of training and awareness among employees regarding Sustainable Development Goals (SDGs)

b. Communications gaps mainly happen from the unclear or limited information.

c. Financial limitation and improper infrastructure

d. Employee’s unwillingness to change mainly cause of cultural barriers or uncertainty.

e. Organizational or cultural challenges mainly create burden to ensure empowerment and all-inclusiveness

Keywords: Leadership in 21t Century, Sustainable Development Goals (SDGs), Leadership Role of Employee
Engagement with Sustainable Development Goals (SDGs), Sustainability.

In the 21% century leaders in managerial role face unique challenges to engage employees with
Sustainable Development Goals. Leaders often strive to make strategies to bring possible solutions
for aligning their operations which can represent the United Nations Sustainable Development Goals

274


http://dx.doi.org/10.5209/AGUC.66938
mailto:shakhawoatdu@gmail.com

SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

(SDGSs). In this case effective leadership is critical to make necessary initiatives for driving employee
engagement with SDGs. To address complex global issues such as climate change, poverty,
inequality need to navigate with communication barriers, resistance to changes and resource
constraints. In this thesis we tried to explore the how leadership in managerial roles can overcome
these challenges to focus on employee alignment with Sustainable Development Goals (SDGs) and
ensure organizational success.

Experimental Part:

In this research qualitative research methodology was used mainly focusing on secondary data
sources such as books, articles and industry reports. This methodology includes leadership styles,
leadership challenges in the 21% century to employee engagement with SDGs, case studies form
the world renowned organizations like IKEA, Unilever and Siemens. The analysis of data mainly tried
to identifies proper strategies for leadership in the context of United Nations Sustainable
Development Goals (SDGs) such as inclusive, transformational and adaptive approaches.

Leadership strategies to overcome these challenges: Leadership with visionary tactics
mainly articulate clear Sustainable Development Goals (SDGSs) initiatives.

a. Transformational leaders mainly focus on motivating employees in innovation and commitment.

b. Leaders focus on taking necessary steps for educating and creating sustainability awareness
among the employees by initiating proper training education program.

c. Leader need to give important on empowering employees as a team.

d. Leader need to focus on ethical and adaptive approach to navigate proper emolplyee
engagement with Sustainable Development Goals (SDGs) initiatives.

Results and the discussion: The case studies uses in this research mainly demonstrate the
proper implications of these strategies:

a. Unilevers Sustainable Living Plan mainly focus on initiating sustainability as goals of corporate
social responsibility.

b. IKEAs People and Planet Positive Strategy illustrates the resource optimization to ensure
employee engagement with sustainability initiatives.

c. Siemens sustainability culture’s give importance on inclusive leadership to overcome the
barriers in implementing sustainability initiatives.

The analysis of this research mainly focus on giving necessary importance on employee alignment
with SDGs and proper leadership practices which can enhance organizational performance, reputation
and even stakeholder interests. Most important things is that proper leadership styles must need to
be adapt in the context of specific organizational goals for proper maximization of engagement and
sustainability outcomes.

Offers: In this research some applicable recommendations provided for leaders to ensure
employee engagement with SDGs. Some of the recommendations are given bellow-

a. Need to develop comprehensive work strategies and training programs on Sustainable
Development Goals (SDGS)

Need to provide importance on effective communication and feedback systems.

Need to give priority on proper resource allocation for implementing sustainability initiatives.
Need to inspire employee and develop a proper organizational culture ensure diversity and inclusion.
e. Leaders should have long organizational goals and SDGs.

Qoo
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Xilase

Yasil enerji manbayi olaraq nar ¢ayirdayi yagindan biodzelin alinmasi prosesi tedqiq edilmisdir. Nar ¢ayirdayindan
alinan yagdan transesterifikasiya tsulu ile (katalizator KOH; 40-60°C temperatur intervalinda, yagin etanola 1:3 ve 1:10
Mol nisbatda) biodizel istehsal olunmusdur. Nar ¢ayirdayi yaginin transesterifikasiyasindan alinan biodizel 10, 20, 30, 40
% migdarinda mazutdan alinan dizel yanacagi ile gqansdirilaraq bioyanacaq hazirlanmigdir. Alinan bioyanacaq ham fiziki
va kimyavi xassalarina, ham da ekoloji va istismar xuisusiyyatlerine gore snanavi dizel yanacadindan daha ustindir. Dizel
yanacaginin istismar ve ekoloji xtisusiyyatlarini yaxsilagsdirmagq Ugtin bioloji alave olaraq biodizelin istifade olunmasi taklif
olunmusdur. Dizel yanacagina biodizel kimi oksigen tarkibli yanacaglarin slave edilmasi dizel miharriklerinde hissacik ve
atraf muhite buraxilan his emissiyalarinin azalmasina sabab olur.

Acar sozler: yasil eneriji, biodizel, dizel, transesterifikasiya, nar ¢ayirdayi

Giris

Muiasir neft kimyasinda artan enerji gatismazlhigi ve bitin név yanacaq xammalina talebatin
ahamiyysatli deracede artmasi saraitinde eneriji ehtiyatlarina va xammala ganast son derace aktual
problemdir. Miitexassislarin taqdim etdiyi pognozlara gére garsidaki onilliklarde ananavi enerji man-
balarinin, o ciimledan neftin istehsalinin azalacagi gézlenilir. informasiya manbaleri global neft sena-
yesinda neft ehtiyatlarinin tikenma muddati ile bagli muxtalif statistik regamler teqdim edir. Orta
hesabla, hatta nisbaten yiiksak istehsal xarclari ilo xarakterize olunan kontinental self yataglarini da
nazars alsaq, bu ehtiyatlar 80-90 il davam edacakdir [Abbaszadeh, 2014, 15-25]. Digar ekspert he-
sablamalarina goére, hazirki enerji istehlaki ile diinya neft ehtiyatlari texminan 40 il, tebii gaz 70 il,
kémur ise 250 il davam eda biler [Abu-Qudais, 2000, 389-399]. Miasir enerjinin digar aktual problemi
iso ekologiyadir. istixana effekti, tursu yagisi, cirkli-dumanli hava ve bir gox digar ekoloji problemlar
yanacaglarin istifadasi ve galiq yanacaglarin yanmasi naticasinde yaranir ki, bu sabit alternativ
yanacag manbalerinin tadqig edilmasina sabab olur. Buna gbére da, alternativ yanacaglar nagliyyatda
getdikca daha c¢ox istifada olunur, bunlarin arasinda an perspektivlisi bitki materiallarindan istehsal
olunan alternativ yanacagqlardir. Tedgigatin asas magsadi xammala genast etmak Ui¢lin agrosenaye
tullantisindan alinan bitki toerkibli yaglar asasinda bioyanacagdin alinmasi va alinan biodizeli dizel
yanacagina alave etmakla naqliyyat vasitalarinin ekoloji va istismar xususiyyatlerinin yaxsilasdiril-
masindan ibaratdir [Alsalme, 2008, 170-176].

Yasil enerji manbalarindan biri bioyanacaqglara aid biodizeldir ki, bitki xammalindan istehsal
olunan alternativ ekoloji cehatden temiz, nisbataen ucuz dizel yanacagidir. Biodizel fosil (qaliq mine-
ral) yanacaglara nisbaten atmosfera daha asagi zererli tesir gbstaren emissiyalar (gazlar) smals go-
tirir [Altin, 2001, 529-538]. ©sas zerarli emissiyalar: CO, Nox, CO», HC va his emissiyalari kimi gabul
edile biler. Bu zarerli emissiyalari atmosferdan biodizel yanacagindan istifade etmakls azaltmagq olar
[Alptekin, 2019, 180-191]. Bu azalmanin an mihim amillerinden biri biodizelin kimyavi terkibinds
olan oksigendir. Biodizelin tarkibinds olan oksigen yanma zamani reaksiyaya giran homogen oksige-
nin migdarini artirdigi tgin yanmanin keyfiyyatini de artirir. Biodizel dizel muharriklerinin sistemle-
rinde he¢ bir dayisikliye ehtiyac olmadan istifads edile bilen alternativ va yasil yanacaq néviadur
[Demirbash, 2002, 2349-2356].

Eksperimental hissa

Azearbaycanin Qarb boélgasindas foealiyyat gostaren serab zavodunda istehsalatdan sonra tullanti
olarag galan nar ¢ayirdayi yagindan biodizelin alinmasi prosesi tadqiq edilmisdir.

Tadqgigat zamani narin meyvasi +4°C temperaturda saxlanilib. Narin sirasi sixilib ¢ixarildigdan
sonra ayrilan gayirdekdan ibarat olan tullanti hissasi goturiimigdir. 10 kq tullanti tamizlendikdan
sonra 5000 g ¢ayirdak alda olunmusdur. Saf su ile yuyulub va qurutma kagizlarinin tzerinds 25-40°C
arasinda dayisan temperaturda 72 saat middatinde quruducu sobada qurudulmusdur. Quruduldug-
dan sonra 4800 q ¢ayirdak alinmig va laboratoriya deyirmaninda (SM-450L, MRCLab, israil) 2-3 mm-
8 gadar Uyudulmusddr.

Nar ¢ayirdayindan yag halledici olaraq etanolun istiraki ile ekstraksiya tsulu ile alinmisdir. Etanol
ekstrakti standart Gsula uygun olaraq 45-50°C temperaturda 6-7 saat arzinde skssoyuducudan ibarat
olan Soxhlet ekstraktor qurgusunda apariimisdir. Ekstraksiya prosesi basa ¢atdiqgdan sonra halledici
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distille Gsulu ile yagdan ayrilmisdir. Nar ¢ayirdayi tullantisindan alinan yaglari biodizels gevirmak
Ucln transesterifikasiya Usulu secilmisdir. Proses tullanti yadi (1 q) ve KOH (0.05 g, 5 % kutle)-dan
ibarat olan qarisiga muxtalif migdarda etanol (147 yL ve 457 puL) slave edilorek apariimisdir.
Reaksiyalar yagin etanola 1:3 va 1:10 Mol nisbatinds 40°C ve 60°C temperaturda akssoyuducu
altinda garisdirilaraq hayata kegcirilmisdir. Reaksiya qabinin dibinda gliserin tabagasi eamala galdikda
(texminan 2-2.5 saatdan sonra) qarisiq ayirici qifa yerlesdirilir. 24 saat gézledikden sonra iki faza
amala galir. Agagdi faza gliserin kimi goturiimusg ve sentrifuqalanmig yuxari faza ise yag tursularinin
etil efirlerinden (biodizel) va galiq spirtden ibarstdir. Qarisigin terkibindaki su fazasini ayirmagq tgin
susuz natrium sulfatdan suzilir. Alinan Gzvi faza zararsizlasdirilona gadar isti su ile yuyulmus ve
60°C-da vakuum altinda eksikatorda qurudulmusdur.

Transesterifikasiya tsulu ils alinan biodizel yanacagi agir neft qaligi olan mazutun asagi tezyig-
da (0.4-3.0 MPa) hidrokrekingindan alinan dizel yanacagi ile garisdirilmisdir (10-dan 40% -a gadar).

Naticalar va onlarin mizakirasi

Nar ¢ayirdayinin namlik migdari 4.16%-dir. 4800 g nar ¢ayirdayindan 68% yag olde edilmisdir.
Biodizel hazirlanmasinda istifade olunan nar meyvasinin tullantisinda 46-68% migdarinda yag var.

Nar tullantisi yaginin muxtalif fiziki-kimyavi metodlarla xassaleri tayin edilmisdir vo sixliq, kine-
matik 6zlllUk, yanma istiliyi, tursu adadi ve s. kimi parametrlari cadval 1-de gosterilmisdir. Cadvalden
gorinduyu kimi, nar ¢ayirdayi yaginin tursu adadi 2 mg KOH g*-den az oldugu Ugtin ilkin emal olun-
madan galavi katalizatorlarinin istiraki ila birbasa transesterifikasiya reakiyasina maruz galmisdir.

Cadval 1. Nar ¢ayirdayi yaginin fiziki-kimyavi gostaricilari

Gostericilar Nar cayirdayi yadi
Sixlig, 20°C, kg/m? 0.9121
Kinematik 6zlulik, 40°C, mm?/s 3.141
Tursu adadi, mg KOH g* 0.2
Yanma istiliyi, kC/kq 38.462
Peroksid adadi, mekv/kg 6.0
Yod adadi, qJ2/100q 115
Su tarkibi, % (kitla) 0.1
Umumi kiikiirdiin migdari, % (kiitla) 0.001
Setan adadi 35
Sathi gerilma amsali, 20°C, mH/m 33.0
Alovlanma temperaturu, °C 315
Donma temperaturu, °C -20
Torkibi % (kltls)

C 78.0
H 11.0
(0] 11.0
10% qaligin kokslasmasi, % 0.2

Transesterifikasiya reaksiyasinda yag tursularinin garisidi olan trigliserid katalizatorun (galavi)
istiraki ile spirtle reaksiyaya daxil olur. Bu reaksiyada alkil efirleri (biodizel) alinir va alave mahsul
kimi gliserin olda edilir. Transesterifikasiya dénar reaksiyadir vo katalizatorun gticli galevi olmasi
cevrilmani sdratlandirir. Bitki yagina 6zIUlik ve sixliq veran qliserindir. Biodizel yanacagini alde
etmoak Ucgln (qliserini ¢ixarib spirtlo avez etmak lazimdir. Bu transesterifikasiya prosesidir.
Transesterifikasiya mexanizmi sakil 1-da gostarilmisdir [Hoekman, 2012, 237-249].

R
\C=o
H,C o/ HO
,C—
/
CH,—HC | Katalizator | OH
/ \ /o + 3ROH =~———= 3ROOCR + OH
o O—C\ Spirt Alkil efiri
\ R Qliserin
C (@)
/ Triqgliserid
R q

Saokil 1. Trigliseridlarin transesterifikasiya reaksiyasinin mexanizmi
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Bitki yaglar dizel yanacagi ile miqayiseda daha yuksak sixliga, 6zllluye ve asagi termiki deyer-
lora, ucuculuga malikdir. Buna gbéra de dizel muharriklarinds tamamils va ya gismaen dizel yanaca-
ginin avazina bioyanacagq istifade edildikde axin problemlari, zaif atomizasiya, enjektorlarin tixanma-
sl, sUrtkl yaginin galinlagsmasi, natamam yanma va guiciin azalmasi kimi problemlar onun istifadesini
mahdudlasdirir. Bu problemlari hall etmak Utglin muxtelif texnikalar hazirlanir. Bunlara dnceden
isitma, garisdirma va diger yanacaglarla hall etma, efirlaglosma va ya transesterifikasiya, termiki
kreking/piroliz proseslari daxildir [Liu, 2007, 138-149]. Nar ¢ayirdayi yaginin transesterifikasiyasin-
dan alinan biodizel mixtslif faiz migdarinda (90% dizel ve 10% biodizel; 80% dizel va 20% biodizel,
70% dizel va 30% biodizel; 60% dizel ve 40% biodizel) mazutdan alinan dizel yanacagi ile qarisdi-
rilaraq bioyanacagin istifadasini mehdudlasdiran problemlerin hall olunmasi Uzre tedgiqatlar aparil-
misdir. Qarigsdirmadan avvael agir neft galigi olan mazutun asagi tezyiqds birbasa hidrokrekingi mah-
sulu olan dizel fraksiyasinin ve tansesterifikasiya prosesinden alinan biodizel yanacaginin fiziki-
kimyavi gostaricilari mixtslif metodlarla migayisali olaraq tedqiq edilmisdir (cedval 2). Nar gabigi ve
¢ayirdayinden alinan biodizelin sixligi, kinematik 6zIGluyu ve setan adadi mazutun asagi tazyiqde
birbasa hidrokrekinginden alinan dizel yanacagindan yuksak, eyni zamanda bioyanacagin terkibinde
olan kukird de miayyen faiz migdarinda asagidir. Buna sebab yanacaglarin tarkibinin muxtalif olma-
sindan, yani nar qabidi ve c¢ayirdeyindan alinan biodizelin mirakkab efirlarden, mazutdan alinan
dizelin ise esasan doymus ve doymamis karbohidrogenlardan ibarst olmasidir.

Cadval 2. Yanacagin fiziki-kimyavi gostaricilari

Géstoricilor Dizel yanacagi !\lar geyirdeyinivn
biodizel yanacagi
Sixliq, 20°C, kg/m? 805.0 820.4
Kinematik 6zlulik, 20°C, mm?/s 25 4.4645
Siasindirma amsali, 20°C 1.4777 1.9876
Yanma istiliyi, KC/kqg 44.631 39.493
10% gahgin kokslagsmasi, % 04 04
Setan adadi 49 57
Sdlfatlasmis kul, % (kitle) 0.02 0.02
Su, % (kutle) - 0.001
Kukird, % (katle) 0.18 <0.001
Alovlanma temperaturu, °C 55 125
Donma temperaturu, °C -25 -10
Yod adadi, gJ2/100q 12 100.4
Sarbast gliserin, % m/m g 0.2
Tarkibi % (kutla)
C 86.2 77.3
H 13.8 10.7
o] 4 12.0
Cadval 3. Yanacagin yaglama gabiliyyati
Zadalanma (asinma) hissasinin diametri, mm
Yanacagin névi
20°C-da 60°C-da
Dizel yanacagi 0.79 0.80
Dizel ve biodizelin garigigindan alinan yanacaq:
90% dizel ve 10% biodizel 0.62 0.63
80% dizel vo 20% biodizel 0.54 0.56
70% dizel ve 30% biodizel 0.50 0.52
60% dizel vo 40% biodizel 0.42 0.44
Biodizel yanacagi 0.37 0.39

Mazutdan alinan dizel fraksiyasinin, biodizel va har iki yanacagin garisigindan alinan yanacagin
yaglama qabiliyyati dyranilmis ve cadval 3-da teqdim olumusdur. Bioyanacaglarin yaglama qabiliy-
yetleri dizel yanacaginin yaglama qgabiliyystinden daha yuksakdir. Cadvaldan gorinduyi kimi, yana-
cagin zadalenma hissasinin diametri 20 va 60°C-da 6lgllmus, 90% dizel ve 10% biodizel yana-
caginda 0.62-0.63 mm, 80% dizel ve 20% biodizel 0.54-0.56 mm, 70% dizel va 30% biodizel 0.50-
0.52 mm, 60% dizel vo 40% biodizel 0.42-0.44 mm tayin edilmisdir. Analizin naticalerine uygun
olaraq geyd eda bilerik ki, dizel yanacagina bioyanacaq slave olundugda onun yaglayici xassalari artir.
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Alinan qarigig bioyanacagin asas fiziki-kimyavi xassalarindan olan sixliq ve kinematik dzluluyu
neftasaslh dizel yanacaginin sixhq ve 6zluliyl ile migayisada daha ytksakdir.

Yekun olaraq geyd eda bilerik ki, nar cayirdayi yagi yasil enerji manbayi olaraq biodizelin hazir-
lanmasinda iqtisadi cahatdan slverisli va ekoloji tamiz tebii xammal manbayi kimi istifada oluna biler.
Nar ¢ayirdayi tullantisindan alinan yaglardan katalizator olaraq KOH, optimal reaksiya seraiti kimi 40-
60°C temperatur intervalinda va yagin etanola 1:3 ve 1:10 Mol nisbatinde transesterifikasiya tsulu
ilo yliksok ¢iximda biodizel istehsal olunmusgdur. Alinan biodizel muxtslif migdarda (90% dizel ve 10%
biodizel; 80% dizel va 20% biodizel; 70% dizel ve 30% biodizel; 60% dizel ve 40% biodizel) neftasasli
dizel yanacagi ile qarisdirilaraq qarisiq bioyanacaglar hazirlanmisdir. Analizlarin naticasi olaraq geyd
eda bilerik ki, garisiq bioyanacaqlarin sixliq ve kinematik 6zliliyl mazutdan alinan dizel yanacaginin
sixliq ve 0zluluyu ile miuqgayisads daha yuksakdir.
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EVALUATION OF HEPTYLALKANOYLDISULFIDES AS BIOCIDES FOR
LUBRICATING OIL

Sara Azizova
Ganja Branch of Azerbaijan National Academy of Sciences,
Ganja, Azerbaijan
ms.azizli@mail.ru

Abstract: The usage of additives will inevitably increase in response to the growing demand for lubricants that can
operate effectively in severe conditions.

The conducted research has revealed the antimicrobial characteristics of several organic disulfides in relation to the
interaction between motor oil additives for lubricating oil M-8. The compounds were tested and proven to be effective
antimicrobial additives for lubricating oils. The antimicrobial effectiveness of the compounds in oil was assessed by
measuring the diameter of the inhibition zone where microbial growth was suppressed. The testing results indicated that
at a concentration of 1wt.%, these compounds effectively inhibit the growth of microorganisms. Their antimicrobial activity
surpasses that of the industrial additive sodium pentachlorophenolate.

Keywords: disulfides, lubricating oil, environmental biodegradation, biocides

Introduction

Environmental concerns have become increasingly important over the past decades, and
lubricants are no exception.

One of the main causes of lubricant aging is its degradation by microorganisms [Aliyev 2023,
44-49]. Microorganisms known to degrade hydrocarbons include Bacillus subtilis, Acinetobacter
iwoffi, Rhizopus species, Pseudomonas aeruginosa, Aspergillus species, Candida species,
Corynebacterium, Trichoderma species, Micrococcus roseus, and Flavobacterium species, et al.
[Khaled 2012, 14166-14174].

During storage and transportation in challenging conditions, used lubricating oils can lead to the
formation of toxic substances due to microbial contamination. Therefore, it is crucial to investigate
the biological stability of waste oils, particularly those used in high-speed engines with additives
serving various functional purposes, as well as to develop methods for their regeneration.
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An important factor in the biodegradation of lubricants is the selection of reliable base oils and
appropriate performance additives. Numerous studies suggest that the most effective approach to
protect lubricants from microbial degradation is through chemical methods, specifically the use of
biocides [Fux 1993, 164.]. Addressing the problem of microbial destruction in waste lubricating oils
remains a critical challenge in modern microbiology and petrochemicals [Farzaliyev 2014, 23].
Conversely, developing alternatives to traditional lubricant additives, such as organic disulfides, has
also attracted significant attention.

Antimicrobial additives were developed to prevent microbial degradation of the oil. It was
observed that using biocides at the recommended concentration does not adversely affect the
primary performance of the lubricating oil.

Experimental part

The article outlines the findings from the study of the biological stability of M-8 lubricating oil. It
investigates the biological stability of used lubricating oil samples and explores their protection
through biocides with different formulations.

To assess the impact of unsymmetrical organic disulfides on the biodegradation of oils, 1 % by
mass of disulfides was added to the lubricating oil.

The experiments were conducted using lubricating oil M-8 (aged for 69 days) under conditions
of induced contamination by bacteria and fungi.

The tests were carried out with the lubricant oil over various biodegradation periods. Samples
were analyzed at 1, 7, 14, 31, 38, 52, 62, and 69 days of biodegradation. The pH and turbidity of the
medium were measured and analyzed.

The biological stability of the oil was assessed using test methods to evaluate resistance to
bacteria and fungi. In each case, the lubricating oil was contaminated with microorganisms. The
contamination became evident, leading to significant damage within 50 days or less. Toxicological
levels during the biodegradation process were monitored through tests using the following
organisms: Aspergillus niger, Candida tropicalis, and Mycobacterium lacticolum. Fungal and
bacterial cultures were obtained from the Institute of Chemistry of Additives of ANAS and were
maintained through periodic reseeding and cultivation just prior to testing.

The experimental procedure was as follows: A nutrient medium (20-25 ml) was poured into a
Petri dish (wort agar for fungi, meat-peptone) was made on its surface using a sterile drill, into which
0.25 ml of the oil sample with the additive was added. The Petri dishes were then placed in a
thermostat and kept at 29+2°C for samples with bacteria 3 days and for samples with fungi 7 days.
The bio stability of the oils under investigation was determined by measuring the diameter of the
microbial growth inhibition zone.

Results and Discussion

The microbiological tests revealed that all oils examined—used lubricating oil for 69 days and
regenerated M-8 oil ( without additives) — lacked biological stability and were fully susceptible to
microbial contamination, including both bacteria and fungi, within the first week.

Organic compounds featuring a disulfide bond (-S-S-) are the most potent among all biocides
previously synthesized and studied for oil. These compounds were incorporated into M-8 oil samples
at 1 wt.% concentration. The results revealed that both unsymmetrical organic disulfides
demonstrated significant antimicrobial effectiveness across all M-8 lubricating oil samples at the 1
wt.% concentration, offering complete and enduring protection against microbial degradation by
bacteria and fungi.
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BIOBASED COATING DERIVED FROM FISH SCALE PROTEIN AND CITRIC ACID
FOR FLAME-RETARDANT COTTON FABRICS
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Introduction:

Among all textiles, cotton fabric is one of the most valued for its good moisture absorption,
breathability, dyeability, and eco-friendliness (Bio-derived efficient flame-retardants for cotton fabric,
2022). However, its limiting oxygen index (LOI) is only 18%, making it highly combustible and a great
fire hazard (Green P-N coating by mechanochemistry: efficient flame retardant for cotton fabric,
2022). The fires arising from textiles constitute 30 — 50% of all fire incidents in the U.S. and Europe,
resulting in many casualties and huge economic losses. Surface modification has emerged as one
of the practical approaches to enhance the flame-retardant properties of cotton. Though being widely
used, halogenated flame retardants are related to toxic combustion by-products and health risks
which may be hazardous to human life; they have been banned in some regions such as Europe
and the U.S (Novel approach towards the synthesis of carbon-based transparent highly effective
flame retardant, 2018). This calls for the need to develop alternatives which must be bio-based,
biocompatible, and inexpensive. This biomass resource has been considered a green sustainable
flame-retardant coating, along with proteins, citric acid. Among these, proteins boast of structural
diversity with strong flame-retardant mechanisms. Fish scale protein is an abundant by-product of
fish processing, and further valorisation would mean a greener solution for flame-retardant cotton
with huge environmental benefits associated with waste valorisation and reduction of environmental
impacts (Fish Scales as Potential Substrate for Production of Alkaline Protease and Amino Acid Rich
Aqua Hydrolyzate by Bacillus altitudinis GVC11, 2017).

Experiment:

Materials: Citric acid, fish scales and NaOH

FSP (Fish Scale Protein) Extracting Process: Next, fish scales had been washed in the solution
with 5 wt% NaOH overnight. After that, the washed fish scale was kept aside in a desiccator after
being dried. In the process of getting FSP, 45 g of dehydrated fish scale was mixed with 800 mL of
deionized water and stirred until it got heated up at 80°C for 8 hours. The solution was filtered using
a membrane filter to remove insoluble parts, and the filtrate was centrifuged. The supernatant was
freeze-dried to obtain an FSP aerogel (Sustainable and Transparent Fish Gelatin Films for Flexible
Electroluminescent Devices).

w W e
| ,.?t
¢

Preparation of Flame-Retardant Hydrophobic Cotton Fabric: The pristine cotton fabric was pre-
treated in distilled water at 50°C for 2 h, followed by overnight drying at 30°C. Then the fabric was
briefly immersed in the CA (citric acid) solution and dried, after which this LBL (layer-by layer)
process was repeated several times. The outermost layer contains only FSP.
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Summary:

The following thesis is about the preparation of biomass waste-based fish scale protein and citric
acid as a sustainable, nitrogen-phosphorus flame-retardant coating for cotton fabrics. This layer-by-
layer coating, fabricated with strong electrostatic attraction and hydrogen bonding, improved the
flame retardancy of the fabric to a limiting oxygen index of 31.1%, suitable for commercial fire-
protection standards. Moreover, the combined action of FSP and CA could decrease smoke
emission effectively by 139%, thus further reducing the danger to the surrounding atmosphere during
combustion. This approach from waste sources indicates a promising pathway toward eco-friendly
flame-retardant fabrics. Possible applications can be visible within the civil, military, and industrial
sectors.

Result and discussion:

To verify the improvement of the flame-retardant performance of cotton fabric by the coating,
we tested the limiting oxygen index (LOI) of pure CT and treated cotton fabrics, and the results are

shown in Graph 1.
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Graph 1. LOI value of pure CT, CT-FSP, CT-AC and CT-FSP+CA

The LOI of pure cotton was 17.4%. In contrast, the LOI value increased for all cotton fabrics that
were treated. On the other hand, the flame-enhancing ability of PSF alone was limited since only
19.0% LOI was obtained for CT-FSP, which means it is still flammable. The flame resistance in CA-
coated cotton was comparatively high, having increased the LOI value as high as 30%. Surprisingly,
even with about half the coating content of CT-PA, PSF and PA showed a powerful synergistic flame-
retardant effect and provided an LOI value of 31.1%, higher than the threshold value of 27% for a
material to be classified as flame-retardant. That indeed points toward excellent perspectives for
applying CT-FSP in fire protection, for instance, in firefighting suits.

Offers:

Considering the result section, it is obvious that bio-based protein (Fish Scale Protein) can be
utilized as a flame-retardant material in coating of cotton fabrics. The produced flame-retardant
cotton coatings have widespread usage fields; manufacturing of protective clothing (for military
personnel, industry workers, firefighters), home textile (avoiding fire spread in residential buildings),
and applying to upholstery and seats in public transportation.

The potential of FSP as an eco-friendly resource draw global attention because of its properties
like the content of high nitrogen, natural resistance to burning, thermal stability, biodegradability, and
sustainability. Nevertheless, FSP does not have quite capacity to increase the resistance to the
burning in cotton fabrics, therefore addition of citric acid increases the LOI which made it more flame-
retardant.
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Xiilasa

Norbornen karbon tursusunun allilboromid kompleksini almaq Ugun ilk avval norbornen karbon tursusunun trietilentet-
raaminle reaksiyasi @sasinda amid alinmisdir. Sonraki marhalada amidin allilbromidle (CsHsBr) reaksiyasindan onun geyri-
Uzvi anionlu kompleksi alinmisdir. Sintez edilan kompleksin korroziya inhibitoru kimi xassaleri sinaqdan kegirilmisdir.
Tacribanin naticalari gdstarir ki, sintez edilon kompleks 25 mgq/l gqatiigda 97.6%, 50 ve 100 mq/l qatiliglarda iss 100%
bakterisid effekti gosterarak bakteriyalari tamamile mahv edir. Kompleksin senayeds totbiq edilon korroziyaya qarsi
reagentlerle miiqayisesi apariimis ve miiayyen olunmusdur ki, AMDOR IK 7 reagenti 25 mq/l gatiigda 40%, 50 mgq/l gati-
ligda 60% ve 100 mq/l gatiliqda 75% biosid tesir edir. AMDOR IK 10 reagenti 25 mg/l gatiliqgda 40%, 50 mq/l qatiigda 65%
va 100 mq/l gatiligda 80% biosid tesir gdsterir. Bu reagentlerdan fargli olarag amidin allilbromid kompleksi bu gatiliglarda
yuksak bakterisid tesir etmakla bakteriyalari mahv edir.

Acar sozlar: norbornen karbon tursusu, trietilentetraamin, amid, korroziya, inhibitor, bakterisid

Girig

Son dévrlarin genis yayillmis problemli sahslerinden biri de sanayenin muxtslif sahslarinds
musahida olunan korroziya prosesidir [Liu, 2009, 154-160, A66acos, 2008, 427-431].

Muxtslif muhitlerds istifade olunan metal materialdan hazirlanan alet ve avadanliglar xarici amil-
lerin tasirindan dagilmaga maruz qalir ki, bunun da asas sababi korroziya prosesleridir. Korroziya
proseslerina qars! bir cox muxtalif mibarize Usullari var. Lakin bu Gsullar igerisinde an optimali ve
goyulan talablari 6deyan Usul korroziya inhibitorlarinin tetbiq edilmasidir.

Biokorroziyadan mudafienin an optimal tGsulu bakterisid-inhibitorlarin tatbiq edilmasidir.

Maqals norbornen karbon tursusu vae trietilentetraamin asasinda sintez edilmis amidin allilbro-
mid kompleksinin mikrobioloji korroziyaya qarsi bakterisid-inhibitor xassalerinin tedqigina hasr olun-
musdur.

Tacrubi hissa

Sintez edilmis kompleks bakterisid-inhibitor kimi sinaqdan kegcirilmisdir. inhibitorun bakterisid
xassalarini tayin etmak Ugln tadgigat obyekti olaraq «OCT 39-151-83» asasli Abseron-Binagadi ya-
tagindan goéturdimis 1143 stamm olan “Desulfovibrio desulfuricans” SRB noévindan istifada olun-
musdur. SRB kulturasini almaq tg¢in gidal mihit hazirlanmig ve sterilizasiya apariimisdir. Bakteriya-
larin inkisaf edib intensiv coxalmasi Gglin lazim olan gidali muhit Postgeyt B mahitidir.

Kompleksin t¢ gatiigda olmagla (25; 50; 100 mqg/l) sulu mahlullari hazirlanaraq, 7—14 guin arzin-
da 30-32°C temperaturda sulfatreduksiyaedici bakteriyalarin hayat faaliyyastina tasiri yoxlaniimisdir.
SRB-nin inkisaf edib etmamasini asagidaki alamatlers gbra tayin etmak olar: qabin dibinds tind
rangli ¢okuntliinin amals galmasi; hidrogen sulfidin amale galmasi; SRB-nin canli formalarinin olmasi.

Tacruba zamani ilk olaraq norbornen karbon tursusu sintez edilmigdir. Reaksiya sxemi asagi-
daki kimidir [Memmadbayli, 2019, 185]:

[V A, — «

ikinci merhalade norbornen karbon tursusu ve ftrietilentetraamin osasinda amid alinir
[Mammadbayli, 2019, 185]. Amidin sintez reaksiyasinin sxemi asagidaki kimidir:

H
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0 N 2
H,NCH, CH,NHCH,CH,NH CH,CH,NH, + / ﬂ»[& ANANAS
| -HO C/NH E
C \\O
Va

N
O OH

o OH

284


mailto:nuraybabayeva2008@gmail.com

SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

Sonuncu marhalada amidin allibromid kompleksi alinmisdir. Sintez sxemi asagidaki kimidir

[Mammadbayli, 2024, 168-176]:

+
H
H NH,

/ N NHy | Rx _.[A/L ANANS -
| YN L i VX X
cg H
$ No

Burada, RX-CsHsBr

Alinan naticalarin mizakirasi
Alinmis imidazolinin allilbromid kompleksinin bakterisid-inhibitor xasssaleri tayin edilmisdir.

Tadqiq olunan kompleksin bakterisid naticelari cedvelda gdsteriimisdir.

Cadval. Kompleksin bakterisid effektinin naticalari

Komplekslarin Maddanin qatiligs, Bakterlyalarln .HZS Bakter|§|d
sorti adi ve torkibi c-mq/l sayi (hiiceyra miqgdari effekti,
sayi/ml) maq/l Z-%
25 10t 9.1 97.6
NTA+C3HsBr 50 - - 100
100 - - 100
Nazarat-l SRB-siz mihitde H>S-in migdari 24 mq/l
Nazarat-Il SRB-li mihitde H>S-in migdari 342 mq/l
Nozarat-Ill-Qidali mihitds bakteriyalarin sayi 108 hiceyre sayi/ml

Sinaq naticalarine asasan miayyan olunmusdur ki, alinmig kompleks 25 mq/l gatiligda 97.6%,

50 mq/l gatiligda 100%, 100 mq/l gatiligda 100% bakterisid effekti gdsterarok bakteriyalarin inkisafini
tam dayandirir. Kompleksin senayedas tatbiq edilan korroziyaya qarsi reagentlerle miqayisasi aparil-
mis ve miisyyen olunmusdur ki, AMDOR IK 7 reagenti 25 mq/l qatiliqda 40%, 50 mq/l qatiliqgda 60%
ve 100 mq/l gatiligda 75% biosid tesir edir. AMDOR iK 10 reagenti 25 mq/l gatiligda 40%, 50 mq/I
gatiligda 65% va 100 mqg/l gqatihgda

80% biosid tasir gostarir. Bu reagentlerdan forqli olaraq allilbromid kompleksi her ¢ gatiligda

yuksak bakterisid tasir edarak bakteriyalarin inkisafini tam dayandirir.

1.

2.

Naticalor

Norbornen karbon tursusunun amidinin allilbromid kompleksi alinmisdir. Alinmis kompleks
biokorroziya prosesina qarsi bakterisid inhibitoru kimi sinagdan kegirilmisdir.

Sinaq naticealari onu gosterir ki, alinmis kompleks 25 mq/l qatiigda 97.6%, 50 ve 100 mq/l
gatiligda 100% bakterisid effekti géstermakle bakteriyalarin inkisafini dayandirir. Kompleks
senayeds tatbiq olunan korroziya inhibitorlari ile miqayise edilmis ve muayyan edilmisdir ki,
AMDOR IK 7 reagenti 25 mq/l gatiligda 40%, 50 mq/l qatiliqgda 60% ve 100 mq/l gatihqda 75%
biosid tesir edir. AMDOR iK 10 reagenti 25 mq/l gqatiligda 40%, 50 mq/l gatiligda 65% ve 100
mq/l qatihqda 80% biosid tasir gdstarir. Bu inhibitorlardan farqgli olaraq alinmis amidin allilbromid
kompleksi uygun gatiliglarda yuksak bakterisid tosir edir.
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Introduction

Universities are becoming more and more accountable for monitoring and controlling their
carbon emissions as a result of increased awareness of climate change. Institutions of higher
learning contribute significantly to local and global carbon footprints by using a lot of energy and
producing a lot of garbage. Baku Higher Oil School (BHOS), a member of the academic community
and the oil sector, has a special chance to take the lead in sustainable practices. By evaluating
BHOS's present emissions profile, this study establishes a standard for upcoming reduction tactics.
By examining the sources of emissions and classifying them under Scopes 1, 2, and 3, this study
aims to quantify BHOS' carbon footprint. This study also looks at emission reduction issues and
possible solutions, especially in a university setting with intricate operating needs.

Experimental Part

The study assesses emissions at BHOS using a variety of data sources. Records of fuel usage,
heating systems, and emissions from university-owned cars are all included in the statistics for
Scope 1 emissions, which are direct emissions from sources that are owned or controlled by the
institution. Since BHOS buys electricity from the regional grid, scope 2 emissions were calculated
using statistics on electricity consumption. Business travel, garbage disposal, and student and
teacher commutes are all included in scope 3 emissions, which encompass other indirect emissions.
There were difficulties in gathering data for Scope 3, especially because staff and students did not
voluntarily record their commuter habits.

Ag sheher branch survey result:

How do you commute to the university most frequently?

95 responses

Walk 19 (20%)

1(1.1%)

Bicycle
Fublic Transportation B5 (68.4%)

28 (29.5%)

Private Car,
Carpool 1(1.1%)
By taxi and metro 1{1.1%)

0 20 40 60 80

|_|:| Copy chart
If you use a personal vehicle, what type of fuel does it use?

95 responses

Gasoline 44 (46.3%)
Diesel 14 (14.7%)
Hybrid 22 (23.2%)
Electric 12 (12.6%)

Campus survey result:
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How do you commute to the university most frequently?
103 responses

Public Transportation 87 (84.5%)

Private Car 16 (15.5%)
12 (11.7%)
0(0%)
0(0%)
1(1%)

1(1%)

1 (1%)

1(1%)
0 20 40 60 80 100

Taxi, train(baku-sumgait)
Macbur Naqliyyat
train

| come from Sumgayit every da...

If you use a personal vehicle, what type of fuel does it use? |0 Copy chart

103 responses

Gasoline
Diesel
Hybrid

Electric

41 (39.8%)

13 (12.6%)
15 (14.6%)

Methods of Calculation

Emission parameters that were in line with the guidelines of the Greenhouse Gas Protocol were
used to compute the carbon footprint. Each scope's formula is as follows:1. Scope 1 (Direct
Emissions):

1. Scope 1 (Direct Emissions):

Emission (kg CO,) = Fuel Consumption (L) X Emission Factor (kg CO,/L)

2. Scope 2 (Indirect Emissions from Purchased Energy):

Emission (kg CO,) = Electricity Consumption (kWh) x Grid Emission Factor (kg CO,/kWh)

3. Scope 3 (Other Indirect Emissions):

Emission (kg CO,) = Total Commuting Distance (km) X Emission Factor (kg CO,/km)

The emission parameters were taken from international and government sources that were
pertinent to the transportation and energy industries in Azerbaijan.

Summary

In order to determine the main contributors and viable mitigation techniques, this study assessed
Baku Higher Qil School's (BHOS) carbon footprint by examining emission sources from Scopes 1,
2, and 3. Our results highlight BHOS's dependence on an energy-intensive infrastructure by demon-
strating that Scope 2 emissions, which are mostly from purchased electricity, account for the biggest
portion of the university's overall carbon emissions. While Scope 3 emissions are difficult to measure
precisely, they are greatly influenced by staff and student commutes as well as waste management
procedures. Scope 1 emissions are mostly caused by the use of natural gas for heating.

The assessment's findings point to specific locations where BHOS can put emission reduction
plans into action. Adoption of renewable energy, energy efficiency measures, sustainable transport-
tation programs, and better waste management techniques are all doable approaches to reduce
emissions. Furthermore, improving data collection on waste and commuting patterns may help
improve Scope 3 estimations, allowing for more accurate tracking and reduction initiatives.

This baseline analysis lays the groundwork for BHOS to work towards a reduced carbon footprint
and highlights its capacity to spearhead sustainability programs in the academic community of
Azerbaijan. By tackling these issues, BHOS can support more general environmental objectives and
provide as a template for sustainable practices in universities.

Result and discussion

1 .Direct Emissions, or Scope 1:

At BHOS, university-owned vehicles and the natural gas-powered on-campus heating systems
are the main sources of direct emissions. Approximately 25% of the total emissions, or 1,500 metric
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tonnes of CO,, were judged to be Scope 1 emissions. More than 60% of Scope 1 emissions came
from campus heating alone, indicating possible areas for efficiency gains.

2. Indirect Emissions from Purchased Energy, or Scope 2:

An estimated 2,100 metric tonnes of CO, were released indirectly from electricity purchases.
About 35% of BHOS's total carbon footprint came from electricity use, mostly as a result of the
building's HVAC system and substantial laboratory equipment. Grid electricity has large emission
factors, therefore switching to renewable energy could result in notable decreases in this area.

3. Other Indirect Emissions (Scope 3):

About 2,400 metric tonnes of CO, were released during scope 3, accounting for 40% of BHOS's
overall carbon impact. Since the majority of students and employees commute from metropolitan
regions to the university campus, which is outside of the city centre, commuting was a significant
factor.

Discussion

The evaluation of Baku Higher Oil School's (BHOS) carbon footprint identifies specific areas for
development and provides valuable insights into the main causes of emissions. According to our
analysis, the majority of BHOS's overall emissions are Scope 2 emissions, which are caused by the
use of electricity. This is consistent with research from related universities in the area, where the
carbon footprint is mostly caused by reliance on energy systems powered by fossil fuels. Because
of this reliance, there are urgent opportunities to optimise campus facilities' energy use and
investigate renewable energy sources like solar systems.

Because natural gas is used for heating, Scope 1 emissions are substantial even though they
are lower than Scope 2. Emissions could be decreased by switching to more energy-efficient heating
systems or looking into less carbon-intensive heating options. Additionally, the campus maintenance
equipment and BHOS's fleet of vehicles contribute to Scope 1 emissions, offering a chance to reduce
emissions by using biofuels or electrifying the fleet.

Because scope 3 emissions rely on indirect activities, namely transportation and trash disposal,
they pose special issues. Students' and employees' commutes have a big influence on Scope 3
emissions because BHOS is located outside of cities, which means frequent travel is required. This
effect might be lessened by encouraging eco-friendly modes of transportation like electric shuttles,
carpooling, and public transportation subsidies. Furthermore, a lesser but significant contributor to
Scope 3 emissions is waste management procedures. Composting projects and improved waste
segregation and recycling systems could help lessen this impact and promote a sustainable campus
culture.

In conclusion, this analysis offers a thorough overview of BHOS's carbon emissions profile and
makes recommendations for workable steps to cut emissions in all emission scopes. Better data
collection techniques could be useful for future research, particularly with relation to Scope 3, where
more accurate assessments would be made possible by trustworthy, self-reported commuter data.
By concentrating on these areas, BHOS may reduce its carbon footprint and provide an example of
environmental responsibility for the Azerbaijani and international higher education sectors.

Offers

The evaluation of Baku Higher Oil School's (BHOS) carbon footprint identifies a number of
doable actions to cut emissions in all areas with the goal of producing both short-term and long-term
effects. Upgrading natural gas heating systems to more effective, low-carbon substitutes, including
heat pumps or hybrid systems, could drastically cut Scope 1 emissions on campus. Reducing Scope
1 would also involve switching the campus fleet to electric or hybrid cars and, if practical, using
biofuels.

In order to address Scope 2 emissions, BHOS could lessen its dependency on fossil fuel-based
grid electricity by investing in renewable energy sources, such as on-site solar panels or alliances
with green energy suppliers. Electricity use would also be reduced by installing energy-saving
features in campus buildings, such as occupancy sensors, LED lighting, and smart HVAC systems.
Frequent energy audits can help sustain ongoing energy efficiency improvements.

Improving data collection on waste management procedures and commuter habits will enable
more precise tracking and more focused solutions for Scope 3 emissions. A more sustainable
campus environment can be achieved by promoting eco-friendly modes of transportation including
electric shuttles, carpooling, and public transportation subsidies in addition to better waste
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management techniques like recycling and composting. These tactics not only support BHOS's
sustainability objectives, but they also establish a standard for ethical environmental behaviour in
Azerbaijan's higher education industry.
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Abstract

This scientific study presents reagents such as formaldehyde, acetone, and dimethylamine, which resulted in a
product to which lignin was added for further reaction. At the end of the chain of reactions, polyelectrolyte was obtained,
which is based on lignin. During the study, this product was synthesized with different levels of cation activity, as well as
molecular weight. This procedure is necessary to evaluate the cationic flocculant when removing azo-dyes from wastewater
created for the study. Two mechanisms are used to remove dyes from wastewater. These include charge neutralization
and flocculation, respectively. For each of the experiments, a certain number of flocculants were used to achieve maximum
research effectiveness.

Keywords: water treatment, lignin-base copolymer, coagulation-flocculation

Introduction

One of the major concerns inhibiting the continuous growth of humanity is water issue
throughout the globe. The escalating water contamination has engendered the number of
unexpected difficulties in wastewater purification. [2]

On a worldwide scale, 7 * 10° tones of synthetic dyes are manufactured on a year basis, which
results in adverse environmental contamination owing to their toxic effects, mutagenicity, and
carcinogenicity. [1] Dyes are separated into acidic, basic, azo, metal, complex groups. On the market
today, there are nearly 8 thousand dyes and 10 thousand marketable dye-based outputs. Azo-dyes
are considered as aromatic chemical components with one or more azo links and usually make up
60-70% dyes utilized in worldwide market. [4]

Anionic azo-dyes, which consist of direct, acid and reactive dyes are commonly applied owing
to their exceptional tint fastness, vibrant hues, simplicity of implementation. Nonetheless, wastewater
that possesses anionic azo-dyes with a vivid color are usually deprived of biodegradability and is
extremely dangerous. As a consequence, dye wastewater demonstrates a remarkable culprit of envi-
ronmental degradation. Because of their complicated arrangement and insufficient biodegradability
degree, it is exceedingly challenging to eliminate them from aqueous solutions. Certain methods
such as coagulation-flocculation, adsorption, chemical oxidation, as well as membrane separation
are typically utilized in wastewater purification from azo-dyes. With a view to removing coloring
components from dye wastewater, coagulation-flocculation process is commonly applied as a
pretreatment technique.

Inorganic coagulants such as aluminum sulfate, ferric chloride, and polyaluminum chloride are
extensively applied in a wide range of countries. Those affordable coagulants possess two basic
drawbacks: a) they should be utilized in large portions which engenders lots of sludge, and b) an
extreme concentration of aluminum ions that persist in purified water might have a detrimental impact
on human health. For purposes of industrial implementations, it is consequently excellent to have a
cationic flocculant that is economically viable and efficient and can meet the escalating needs in this
sector. [3]
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Lignin is the second most common natural substance and is presently a valuable byproduct of
the biofuel and pulping industries. The conversion of lignin into a flocculant for the removal of dye
from water has a lot of potential. Furthermore, lignin may be utilized as a flocculant substance as it
can absorb polar organics, mesh colloidal particles, and suspended patrticles. [5]

The lignin utilized in this research was synthesized from the residue of cornstalks which were
hydrolyzed enzymatically. Using this significant renewable biomass could benefit the bioindustry
and minimize environmental pollution. This project's 2 main objectives were to offer an innovative
cationic copolymer that can be made by grafting the dimethylamine, formaldehyde, and acetone
via Mannich reaction product onto hydroxymethylated lignin and to analyze how well this copolymer
works as a cationic flocculant to remove anionic azo-dyes from water solutions. [3]

Experimental part

The main materials utilized in the production procedure of L-DAF (lignin-base dimethylamine-
acetone-formaldehyde copolymer) are specified as follows:

¢ Lignin (being extracted from cornstalk under an enzymatic hydrolyzation process)

e Dimethyl-amine (in agueous solution)

e Acetone

¢ Formaldehyde (in aqueous solution)

The supplementary components for adjusting the pH environment in the experiment site are
shown in the following part:

o HCI
o NaOH

Considering the primary aim of the experiment, “the problem” is required to be simulated,

therefore, necessary substances are delineated in the latter part:
o Deionized or tap water
o Anionic component (azo-dyes)

Preparation

Before launching the implementation of the experiment, the preparation of indispensable
components, that are L-DAF and mimic of the wastewater, is likely to be completed:

Synthesis of L-DAF can be depicted as a process with two phases; the Mannich reaction and
polymerization. The DAF-named compound is expected to be produced by performing the Mannich
reaction at 20°C by using substances (dimethyl-amine, acetone, and formaldehyde) along with the
addition of HCI dropwise to maintain acidic conditions (pH = 3). Having DAF manufactured,
copolymerization of DAF with lignin is envisioned to execute in order to obtain L-DAF. Once lignin is
dissolved in formaldehyde in an alkali solution, a condensation reaction is planned to commence at
60°C.

Concerning wastewater preparation, blending anionic components with demineralized water
accounts for the process.

Coagulation-flocculation procedure

A certain period of time is
alloted for sedimentation of
organic mixture prior to

analysis of efficiency of L-
DAF removing anionic
component from water

Results and Discussion

It is apparent that both the cationicity and the molecular weight of a cationic flocculant are likely
to have a considerable impact on its coagulation—flocculation performance. To illuminate the
influence of cationicity and molecular mass of L-DAF on the elimination of anionic dyes, three
separate L-DAF samples are provided under different conditions. It is ascertained that amongst
these samples, L-DAF 3 (with the greatest cationicity and molecular mass) is highly preferable to the
others in cleansing wastewater from anionic azo-dye samples, demonstrating that charge
neutralization and bridging impact are likely to be the reason for alterations in coagulation—
flocculation capability of the dyes.
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As the L-DAF concentration goes up, the percentage that is eliminated of anionic dyes will boost
up steadily till the ideal flocculant dose is attained. At that point, the suspension becomes stable
again because of the electrostatic repulsion of the positively charged corpuscles in the suspension.
As a consequence, the dye gets removed less efficiently.

Moreover, two concurrent mechanisms coagulation by charge neutralization and flocculation by
bridging can be linked to the process for the purification of anionic dyes by coagulation—flocculation
employing L-DAF.

Impact of dye concentration (C,) and dosage of flocculant (m)

The linear relationship between optimum L-DAF dose and dye concentration is anticipated to be
disclosed by employing linear analysis:

Optimum L — DAF dose = A+ B * C

A lower pH makes chitosan more cationic, which enhances its capacity to flocculate.

Offers

This research shows that anionic azo-dyes may be effectively removed from a water solution
using L-DAF as a cationic flocculant. Charge neutralization and the effect of bridging are accountable
for the dye removal by L-DAF, with the former being the more significant mechanism. Reducing the
pH of the solution may increase L-DAF's decolorization efficiency, meanwhile, an excessive amount
of salt has no effect. For each color effluent, there is an ideal flocculant dosage, and under the right
circumstances, removal of color rates of nearly 100% may be reached. The manufacturing of sludge
and the removal of anionic compounds from wastewater can satisfy the government's requirements
for commercial usage.
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1. Introduction

The excessive consumption of fertilizers has been a major concern for agriculture. Based on the
2005 National Fertilizer Recommendation Guide, on average, farmers overuse urea and fertilizer
use has risen by 400% in the last 30 years (Rahman & Zhang, 2018, pp. 759-774) Farmers in some
developing countries apply fertilizer excessively and irresponsibly due to a lack of continuous
innovation training. In turn, high rates of fertilization result in N and P depletion. Excessive fertilizer
use and adverse climatic conditions can pollute soils and surface waters. Rivers and coastal areas
can become eutrophic as a result of erosion into surface waters. In addition, intensive use of
fertilizers can cause leakage to groundwater, which is related to high levels of residual nitrate and
other toxins in the soil as mentioned earlier. Over-fertilization can also negatively affect productivity
and yield or crop quality. Conventional fertilizer application, in which fertilizer is spread by hand over
the surface of crop fields, a method that cannot control the rate of nutrient application, results in
inefficient fertilization. It increases production costs by about 33% and greenhouse gases by 60%,
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and also reduces yields by about 15-18%. Two-thirds of the urea applied in wetland rice production
is lost to the environment. Conventional broadcasting methods result in most of the fertilizer being
lost to rain, irrigation, or sublimation from sunlight (Rahman & Zhang, 2018, pp. 759-774).

Considering the intensifying challenges stemmed from water scarcity and overuse of fertilizer in
the agriculture, it is indispensable to focus on research and synthesize new materials and methods for
regarded purposes. A focal point of this endeavor has been the development of superabsorbent
polymers (SAPs) which are designed to releasing aqueous media to the soil slowly and by regulation
(Yang, et al., 2024, pp. 501-528). These materials are crosslinked hydrophilic polymers that
demonstrate a remarkable capacity for encapsulating and retaining large amounts of water or aqueous
solutions of nutrients. Hydrogels are defined as hydrophilic soft materials, capable of swelling in water
and aqueous media by absorbing them instead of being dissolved in the solution and are obtained
through cross-linking of polymer chains by chemical or physical bonds. They are applied in drug
delivery as drug delivery vehicles since they are cast into various shapes in response to external stimuli
and they have potential application as fertilizer carriers due to resembles of drug delivery and fertilizer
delivery mechanisms (Gyarmati, et al., 2015, pp. 32-38).

Most of the available hydrogels for fertilizer delivery are synthesized from polyacrylic acid (PAA)
in spite of the fact that it is limitedly biodegradable (Hafidi, et al., 2024, pp. 170-190). Despite PAA-
based hydrogels having optimal performance through precise controlling. Thus, considering
sustainability and strong performance, more work should be conducted by creating new materials.
Notwithstanding, polyamine acidic polymers which are alternatives to polysaccharide-based ones offer
superior promise within the perspective of biodegradability and sustainability (Hafidi, et al., 2024, pp.
170-190). By providing a cross-linking network, similar to the PAA-based ones, poly amine-based
hydrogels can encapsulate large quantities of water and aqueous solutions too, because of having
analogous structures.

In this research, biodegradable polyamine-based polyaspartamide hydrogels (PASP) were
prepared with the potential use as fertilizer delivery vehicles. PASP has protein-resembling amide
linkages in its backbone as well as a carboxylic acid group in its pendant group in each monomer
(Adelnia, Blakey, Little, & Ta, 2019, pp. 755-769). Protein-similar amide bonds make the poly(amino)
acid biodegradable which can last from a couple of days up to one month depending on environmental
conditions, such as temperature, pressure, humidity, pH and salinity of the soil (Li & Zhang, 2023, pp.
3643-3671). Furthermore, PASP can be incorporated with different side groups to obtain desired
properties to control the degradation and mechanical properties of synthesized hydrogels (Gyarmati,
Némethya, & Szilagyi, 2014, pp. 8764-8771). Thus, nutrition can be easily encapsulated to these
hydrogels and act as smart delivery systems for fertilizer delivery and overcome several problems
related to current fertilizer delivery.

2. Experimental

The precursor polymer of PASP was synthesized by thermal polycondensation of its monomer
aspartic acid in the presence of an acid catalyst. The reaction is conducted at elevated temperatures
(180°C) under vacuum using arotary evaporator. After the polycondensation has finished,
the polymer is precipitated in deionized water (Milli-Q grade) and washed a few times to remove the
catalyst. Precipitation was dried in the vacuum oven at °40 C for two days. Purified and dried polymer
was modified with cysteamine (PASP-CA) to incorporate the thiol functioning groups into the polymer
which is then easily cross-linked to stable hydrogels. Thiol modification of PASP was 20wt% of polymer
repeat units. The structure of the polyaspartamides was analyzed by 1H NMR spectroscopy (Figure
1) and all peaks were aligned well with the structure of PASP-CA. Linear PASP-CA later converted to
hydrogel by oxidizing the thiol groups of PASP-CA into disulfide cross-linked structures. The structure
of hydrogels was confirmed by evaluating the SEM images of dried hydrogels (Figure 2). Hydrogels
demonstrated good porosity and were considered suitable for fertilizer encapsulating and release
experiments. To study the stability of hydrogels, gels were placed in buffer solutions pH ranging from
3 to 12. The swollen weight of the gel was recorded every day by taking gels from the buffer solution
and removing the excess water from the surface of the gels. The process continued until the dissolution
of the gels for two weeks. The general trend was the stability of hydrogels in acidic media compared
to alkali media (Table 2). Higher pH elevated the dissolution of gels and gels were dissolved within a
few days due to the breakage of disulfide bridges in alkali environments. The stability of the gels was
increased by decreasing the pH of the solutions. At pH 5, 4, and 3 gels were stable for more than two
weeks and the weight of the gels was not recorded after two weeks due to sufficient information
obtained.
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5 ppm :
Figure 1. 'H NMR of PASP-CA Figure 2. SEM images of PASP-CA hydrogels.

3. Summary

The focus of this research is the development of smart polyaspartamide-based hydrogels for
the sustainable release of fertilizers. Despite the fact that a number of studies have been carried out
thus far, some significant challenges still exist, comprising sustainability, the complexity of the
synthesis, high costs, non-degradable materials, or the opposite, the instability of materials yielding
a risk of degradation before a sufficient release of nutrition. Thus, polyaspartamide-based hydrogels
with biodegradable linkage, with high-water retention capacity were synthesized utilizing the
advanced hydrogel preparation technology for potential application in nutrient delivery. The stability
of hydrogels was investigated in different pH environments (from pH = 2 to pH = 10) and in high pH
values gels were dissolved within a few days due to the breakage of disulfide bridges in alkali
environments. The stability of the gels was increased by decreasing the pH of the solutions. At pH =
5, 4, and 3 gels were stable for more than two weeks and the weight of the gels was not recorded
after two weeks due to sufficient information obtained. The synthesized smart hydrogels are good
candidates for hydrogel-based fertilizer delivery with controlled and sustainable release.

4. Results and discussion

In this study, smart polyaspartamide-based hydrogels was synthesized through ring-opening
reaction of PSI at ambient conditions and polymers were characterized through H NMR
spectroscopy. Hydrogels were formed from thiol-modified polyaspartamides in mild conditions by
oxidizing the thiol groups of the polymer. The structure of hydrogels was evaluated by SEM images
and hydrogels had porous structure for fertilizer encapsulation and release. The stability of hydrogels
varied according to pH media and gels were stable for more than 2 weeks in an acidic environment.
Alkali pH increased the dissolution of the gels due to the disruption of disulfide bonds. Results
confirm that polyaspartamide-based hydrogels can be effective in fertilizer encapsulation and
release studies and should be investigated in more detail for application in fertilizer delivery.

5. Offers

The structure and composition of polyaspartamide-based hydrogels can be altered to manage
the kinetics of nutrient release. In addition to increasing crop yields, this method regulates the total
amount of fertilizer used, avoiding nutrient waste and environmental contamination caused by
excessive fertilization. Slow-release of fertilizers with the aid of smart and biodegradable hydrogels
additionally offer reducing labor and materials costs compared to conventional fertilizer application
methods. By providing control of gradual release and moisture retention properties, smart hydrogels
offer improved nutrient supply, enhanced crop yield, and quality.

Several challenges still exist in the field of smart hydrogels, despite significant advancements.
Future research will involve advanced sensing technologies to dynamically adjust release rates
based on real-time plant, weather, and soil data. Furthermore, cost-effectiveness and scalability
must be carefully considered before these sophisticated hydrogels are commercialized. The
commercialization of polyaspartamide-based hydrogels will require a thorough cost analysis to
demonstrate their economic advantage over conventional fertilizers in terms of both short-term and
long-term benefits
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Introduction

Yields still plague the agriculture industry. These include those arising from pests and plant
diseases, among other causes, all of which affect crop yields and the sustainability of farming. Even
simple methods often prove counterproductive because overuse of chemicals and water brings harm
to the environment and increases costs. It brings concerns to make advanced technologies like drones,
thermal and visible-light imaging, and artificial intelligence very suitable transformative solutions.

This project proposes to develop a new system that utilizes advanced technologies to improve
crop health monitoring, pest and disease identification, and irrigation management. This can be
attained by using drones equipped with high-resolution cameras and thermal sensors, along with
artificial intelligence, to furnish real-time information of high precision about the condition of crops.
The main objectives are thus to improve productivity and sustainability by making informed decision-
making possible for farmers. Primary Goals:

Precision Agriculture: It has transitioned from broad, generalized methods to focused, data-
informed practices, leading to enhanced resource efficiency and diminished ecological harm.

Drone technology allows for the fast and effective surveying of large agricultural areas while
collecting high-resolution imagery along with associated data sets.

Artificial Intelligence in Crop Health: Artificial intelligence algorithms are employed to analyze
data, enabling precise identification of pests, diseases, and various stresses affecting crops.

\I \f

Figure 29. A visual representation of process

As depicted in Figure 1, the key aspect of this optimization is the management of irrigation
through Al-driven systems that rely on real-time assessments of soil moisture and environmental
variables. Consequently, this project will encompass these domains extensively, transforming
agricultural practices to be sustainable, efficient, and economically viable.

Review of the Literature:

Innovative technologies hold tremendous promise in the domain of agriculture. Some of the
research papers reviewed herein have looked into innovative solutions for pest identification, plant
disease diagnosis, and irrigation monitoring.

Johnson & Patel (2019) explored how Al-driven image processing and machine learning
algorithms are being applied to crop pest detection [1]. Their study found that these technologies
may have the potential to automate the process of detecting pests with greater precision and
efficiency compared to traditional manual scouting techniques. The results showed that models using
artificial intelligence could improve accuracy in identifying specific categories of pests while
potentially requiring far fewer manual inspections, which are usually time-consuming and laborious.
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This could save not just time and resources but also ensure that pest outbreaks are early detected
and managed, thus saving the crops from damage and loss.

The methods of spectral imaging and remote sensing explored by Li & Wang 2021are adopted
in the detection of plant disease. [2] These methods can detect early physiological changes in plants
induced by diseases prior to their visible appearance in the plant. Such early symptoms would form
the basis on which management and application of treatments can be made in a timelier and more
efficacious manner. The study emphasized these approaches to indicate how diseases may be
identified in a non-invasive manner so that accurate diagnosis of diseases of crops and their impact
on productivity may be possible. Better management of diseases is possible through early detection
with remote sensing and spectral imaging; this is likely to reduce the occurrence of diseases and
maximize overall yields of crops.

Smith et al. (2018) analyzed sensor-based irrigation systems, which allowed the observation of
in-situ conditions relevant to irrigation management in real-time. [3] Real-time monitoring of water
applications in these systems proved to accurately measure the water application based on the
moisture found in soil and the surrounding environment. This irrigation method has been shown to
improve water use efficiency and crop productivity when compared to traditional irrigation methods
based on manual observation and standardized practices. Using real-time, time-jittered data, sensor-
based systems reduce the potential for both over-irrigation and under-irrigation, ensuring that crops
receive the optimum amount of water. Precision irrigation systems save water resources while
simultaneously allowing better growth and higher crop yields.

Most of these studies advocate for the incorporation of advanced technologies within the
agricultural sector to address critical challenges, including pest management, disease control, and
optimal water utilization. The findings yield a robust foundation for the formulation of novel strategies
that have the potential to enhance agricultural methods, thereby augmenting productivity and
sustainability in this domain.

Experimental Section

Our project will integrate drone technology with advanced imaging and Al-based data analysis
for the resolution of critical agriculture problems. The main focus of this system is on three significant
issues: pest detection, plant disease observation, and efficient irrigation management.

1. Drone-Based Pest Detection

e Equipment: The main components are the FLIR Lepton Thermal Image Sensor, the
Raspberry Pi Camera Module v2, and the Raspberry Pi 4.

e Procedure: The proposed process will use drones equipped with thermal and regular
cameras to automatically survey large areas of farmland. The heat sensor detects abnormal
temperature patterns, which could signal an infestation, while a high-resolution camera captures
other visual signs of the pest problem. All these pictures and data are then sent in real-time to an
artificial intelligence system housed inside the Raspberry Pi 4 for processing, pinpointing the exact
whereabouts of the infested areas. Pesticides can thus be applied directly to the affected areas,
reducing chemical consumption by up to 50% and hence the environmental impact by much more.

2. Plant Disease Monitoring

Hardware: The hardware part of the system is Raspberry Pi Camera Module v2 to capture high-
resolution images. On the software side, the system utilizes the YOLOv8n deep learning architecture.

.D/

Input image Convolutional and Non

/El

Figure 30. A visual representation of the CNN
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Dataset and Training: A dataset of pictures of tomato leaves, some diseased and some healthy,
was used. Some augmentation was applied to the data, including rotation, reflection, and noise
addition. Then, as shown in Figure 2, a CNN was trained for the classification and detection of
images to learn patterns that could tell apart the healthy from the diseased leaves. The YOLOvV8n is
most suitable for drones and embedded vision applications. Due to its effectiveness, it was selected
and resulted in an overall accuracy score of 96.74%.

Method: The Al system will scan the captured images for early disease diagnosis, sometimes
even before the visible symptoms have begun to manifest themselves. Consequently, this might
result in reducing crop loss by up to 40% through timely intervention. It supports giving relevant
insights to farmers with precise and efficient treatment.

3. Irrigation Management

e Equipment: It combines Sentinel-2 moisture index satellite imagery with thermal imaging
captured from drones.

e Approach: The methodology involves the real-time monitoring of soil moisture and
environmental parameters by analyzing the collected data. It develops an artificial intelligence-
powered irrigation schedule to save water by minimizing waste and increasing agricultural produce.
From this perspective, the proposed system solves the drawbacks linked with traditional ways of
irrigation, namely, offering precise and timely water application based on real-time data, hence
promoting better sustainable water management practices.

These components and methodologies together give a strong system able to escalate practices
in agriculture by way of monitoring and managing with precision. In summary, the solution presented
offers solutions to three great challenges facing contemporary agriculture: pest detection,
identification of plant diseases, and management of irrigation. The approach integrates state-of-the-
art drone technology with thermal and visible light imaging into an assessment of the real-time health
status of crops using artificial intelligence.

The key elements of the system include drones equipped with a FLIR Lepton Thermal Image
Sensor and a Raspberry Pi Camera Module v2, while Al-enabled data analysis is performed using
a Raspberry Pi 4 with various deep learning models. Consequently, the work will entail extensive
data and data augmentation techniques for training CNNs that can achieve high accuracy in pest
and disease detection. It will also use Sentinel-2 satellite imagery and thermal imaging for managing
irrigation with high efficiency.

Results beak that there has been a significant improvement in agricultural practices. The adoption
of the drone-based pest detection system can cut down on pesticide application by about 50%, thus
reducing its ecological footprint. Similarly, early disease detection using artificial intelligence models
can cut crop losses by up to 40%, which allows for timely and targeted intervention. Again, the Al-driven
irrigation management system optimizes water use, thus raising the productivity of crops sustainably.

The project is quite relevant in depicting the transformation potential of advanced technologies
in the agricultural sector. Equipping farmers with necessary inputs and accurate data, the system
facilitates informed decision-making for productivity enhancement, cost optimization, and
sustainability promotion. Future efforts will concentrate on the capability augmentation of the system,
improving its accessibility for users, and integrating more technologies to make agriculture more
efficient and resilient.

Results and their Discussion

1. Drone-Based Pest Detection

The drones, equipped with both thermal imaging and high-resolution cameras, had great
effectiveness in the identification of pests. The FLIR Lepton Thermal Image Sensor can detect
temperature anomalies specific to pest presence, while the extent of the damage caused by a pest
can be visually confirmed through high-resolution images taken by the Raspberry Pi Camera Module.
The images were subsequently transmitted to the artificial intelligence system for immediate
analysis, which demonstrated significant precision in identifying the specific locations of infestations.
Consequently, this led to a reduction in pesticide applications by up to 50%, resulting in substantial
cost savings and diminished environmental consequences. [4] Within this precise methodology,
pesticides are utilized exclusively at times and locations where they are genuinely necessary. This
is an assurance of healthier plants, along with lower chemical applications to the soil and the
environment around it.
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2. Plant Disease Surveillance

Artificial intelligence application in image analysis for early disease detection has shown great
potential. Raspberry Pi Camera Module was used in acquiring images of crops, and in the processing
of data, deep learning architecture YOLOv8n has been used and showed outstanding performance
with an accuracy rate of 96.74%. Using this methodology, the system could detect diseases at their
very early stages, as shown in Figure 3, which may be undetectable by the naked human eye. This
early detection ability allowed for early intervention, because of which crop loss could be reduced by
up to 40%. [5] The actionable insights given to farmers enabled them to apply treatments accurately
and effectively, based on scientifically validated data and not just subjective visual assessment.

(©

Late Blight Early Blight Lead Mold

Figure 31. Detection of diseases using our model

3. Irrigation Management

This is made possible with the irrigation management system, powered by artificial intelligence,
which optimizes water use by constantly monitoring soil moisture and environmental conditions. The
system, equipped with thermal imaging sensors, drones, and Sentinel-2 satellite imagery, collects
real-time information on soil moisture content. The Al system then develops a much more precise
irrigation schedule based on this information, ensuring water is applied only at the predetermined
time and place it is needed. This technigque considerably reduced water wastage, hence increasing
the productivity of the crops. [6] Traditional methods of irrigation are usually characterized by either
over or underwatering; this Al-based system has however ensured precision water allocation,
resulting in an efficient rate of crop development that leads to increased yields. Discussion

Advanced technologies in the agriculture sector can change farming into something highly
efficient, sustainable, and cost-effective. The outcomes of this project show very important benefits
that can be gained using drones, thermal and visible-light imaging, and artificial intelligence for crop
health monitoring, pest identification, and irrigation management.

1. Environmental Impact: The use of pesticides has reduced compared to previous amounts,
and the use of water has been done prudently. Reducing chemical use and efficiently applying water
helps prevent natural resources from further deterioration.

2. Financial Benefits: The application of pesticides and diseases targeted at their object, coupled
with efficient irrigation, means a lower input cost for farmers. Reduced usage of pesticides and water
means savings; increased health and productivity of crops means increased profits.

3. Scalability and Accessibility: The system is affordable for small and medium-scale farmers
because of the use of Raspberry Pi and FLIR Lepton sensors, which are low in price and hence
easily accessible. Furthermore, the use of Al models that are specifically tailored for mobile and
embedded devices will further improve the feasibility and scalability of this system in various
agricultural setups.

The amalgamation of innovative technologies in agriculture will unequivocally help bring about
sustainable and transformative changes. This platform will give farmers instant access to information
that is imbued with a high magnitude of accuracy, enabling them to make very informed decisions
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toward increasing productivity, reducing costs, and promoting sustainable agriculture. Development
activities must be carried out in forthcoming initiatives to increase the system competencies in a
functional context, increase usability for the intended users, and increase the integration of
technologies so that they contribute to increased agricultural productivity and resilience.

Future Work

To further improve the system, we will also work on integrating more sensors and using
advanced imaging technologies between February 1, 2025, and February 28, 2025. This might be
realized using multispectral and hyperspectral sensors that would allow far more in-depth
examination of crop health and soil conditions. We will carry on further training and enhancing the
Al models to improve their performance from 1 April 2025 to 21 April 2025. That would require
gathering data in more diversified forms so that they can generalize over a wide range of crops and
environmental conditions.

Test and adapt the system for other crops and regions: April 21, 2025, to June 15, 2025, will
see the testing and adaptation of the system for other crops and regions. There will be field
experiments in a range of agricultural contexts to determine the adaptability and efficacy of the
system. Between the 16th of June and the 5th of July 2025, we will be working on more user-friendly
interfaces and comprehensive training materials to make the system more accessible to farmers.
Key efforts will be in the enhancement of the mobile app to become more usable and accessible so
that any farmer, irrespective of his technical acumen, can engage with the system. Between 10th
July 2025 and 25th July 2025, we will integrate blockchain for supply chain transparency and other
emerging technologies with advanced IoT devices that will enhance data collection and automation.
We are also going to create a feedback loop with the end-user and agricultural experts between 26th
July 2025 and 15th August 2025 to continually improve the system. Regular updates and
improvements, based on user feedback, will ensure the system remains as relevant and effective as
possible in addressing evolving challenges in agriculture.
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Abstract: The topography of Azerbaijan as well as the limits imposed by the existing infrastructure makes it difficult
to effectively deploy solar energy systems. This paper describes a data-centered approach that combines satellite imaging,
Geographic Information Systems (GIS), and machine learning to resolve the problem of solar panel location and
orientation. By analyzing the datasets from Landsat, Sentinel-2, SolarGIS, and the clustering algorithms such as DBSCAN
and K-Means, the research outlines high solar potential zones considering solar irradiance, terrain, and distances from the
existing infrastructure. The approach presents zoning maps for the sustainable deployment of solar energy systems in the
country to mitigate the dependence on non-renewable energy sources such as oil and gas for further promotion of
renewable energy in Azerbaijan

Keywords: Solar Potential, QGIS, Renewable Energy, Machine Learning
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1. Introduction

With increasing global energy demands, renewable energy sources like solar power are vital for
a sustainable future. Solar energy is an abundant, clean resource that greatly reduces greenhouse
gas emissions compared to fossil fuels; by 2021, global installed solar photovoltaic (PV) capacity
had surged to more than 942 GW. According to the International Renewable Energy Agency
(IRENA), solar PV capacity must expand to nearly 1600 gigawatts by 2050 to meet targets set for
climate goals. This rapid growth, enabled largely by the falling costs of solar technology—with solar
PV prices down more than 90% over the last decade—has made it much more accessible for both
utility-scale and residential uses around the world.

Under these circumstances, appropriate solar panel installations become very important for the
maximum gains in energy production achieved by appropriate positioning. As determined by
research, optimally positioned panels can convert up to 17-22% of solar radiation into electrical
energy, while those that are not well aligned or placed in shade or suboptimal positions actually lose
anywhere from 25% to as much as 30% in potential energy production. Effective implementation of
solar energy systems has the potential to secure a dependable electricity supply in regions
experiencing increasing demand while simultaneously decreasing dependence on fossil fuels, which
presently constitute approximately 84% of worldwide energy requirements. Given solar energy’s
capacity to mitigate carbon emissions and support energy autonomy, it is pivotal in addressing
climate change and promoting sustainable development.

Whereas most benefits of solar energy are well known, mountainous areas pose very special
challenges to the best installation of solar panels. Because of uneven terrain, solar panels installed
in the shade or at suboptimal angles can lose anywhere from 20% to 40% of potential energy output.
Further, the sunlight angle changes significantly with seasonal changes; in winter, the mountainous
regions can receive as low as 40-60% of the sunlight received during summer months. Traditional
evaluation methods, including field surveys and topographic mapping, tend to be resource-intensive
and expensive, with costs for GIS-oriented surveys potentially escalating to several thousand dollars
per square kilometer. Although technologies such as GIS and LiDAR have evolved much, most are
still weak in reproducing the capability of dynamically simulating variations in solar exposure about
different seasons and varied slopes. That limitation indirectly constrains their accuracy when dealing
with mountainous environments.[2]

2. Research Methodology

2.1. Data Collection

Data is collected by first gathering several datasets from different sources in order to maximize
on the quality of analysis produced. Satellite images, mostly Landsat and also Sentinel-2 from
Copernicus, are employed in mapping land cover and use up the land whereas solar irradiation,
especially the Global Horizontal Irradiance (GHI) as shown in Figure 1 and Direct Normal Irradiation
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Figure 32. Horizontal Irradiation in Greater Caucasus

(DNI), is used together with SolarGIS, PVGIS and NASA POWER to probe for solar energy collection
tools and methods. Elevation relief is essential as well and the aspect is assessed using such
topographic maps as the Digital Elevation Models or more simply DEMs which can be availed in
certain online repositories such as OpenTopography and Merit DEM. Some of the available data
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include land use data and infrastructure data as well those would be ARCGIS to determine the
accessibility of the site and line data in roads and transmission lines which are the projects’ veins
and arteries. It is also important to conduct investigation on this prospects in order to get some of
the misappropriated land active within other activities of the city such as forests, wetlands and some
protected areas — this shall be expressed within the diagram associated with this chapter as the land
will either be highlighted in arrows or in square brackets.[3]

2.2. Data Preprocessing

From the very first step, the very collected data undergoes preprocessing, this way, the datasets
are made suitable for the given research. For further analysis, a specific dataset is selected and
trimmed to correspond to a particular region, such as the southern slopes of the Greater Caucasus,
as shown in Figure 2. Such data aligns with the same coordinate system removing inconsistencies
between the different data sets. Incorrect or extra information especially irrelevant ones like extreme
values or defects in satellite images have been removed. Different types of Geographical Information
System software including QGIS is used extensively in this stage to do geoprocessing that is
manipulation and assembly of the data layers so that one can analyze them in the following steps.

~

Figure 2. Land Cover Map - Southern Slope of Greater Caucasus [1]

2.3. Feature Selection

Selected design parameters  Distribution
affecting the solar energy aspectofan
area are identified and quantified for .. than

analysis. Drawing the map of 480 88

Azerbaijan solar radiation over the — 480-460 6.5
country is a process and a given 460440 54
location may have a higher solar  440-420 4.0
radiation over a greater duration of 420400 9.6
time as compared to other locations. ~ 400-3.80 204
The gradients of topography in 380360 192
Azerbaijan do not need a ladder and 369340 172
neither do the aspect slopes since the  lessthan3.40 8.9 %
installations are fixed on flat roofs. 100.0
The rivers and the slopes towards

these rivers are more preferable as Table 1. DNI for Azerbaijan [3]
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the catchments of the delta acting as water sources in case of solar evaporation cases. Lateral and
downstream sites are equally good sites as water usually trims the land and lowers in height and
there are few slopes. Each of these factors is transformed into a GIS layer, facilitating integration
and comparison during the analysis phase, as shown in Table 1.

2.4. Analysis and Modeling

Within this stage, the available data is accessed, model steps are simulated, and other
technological systems, especially photovoltaic ones, are introduced and enhanced. To estimate the
rooftop photovoltaic (PV) potential, factors such as cloud thickness, land inclination, and ambient
temperature are crucial. The solarCELL framework models these factors mathematically using the
equation:

RTP, = SIS; X pires ¥ [1+ B % (Teeui — Tref)] X ¢fraa x RT Ay x ¢fq X PR

where RTPi represents the rooftop PV potential for each grid cell, SISi is the solar radiation, pref is
the reference electrical efficiency, B is the temperature coefficient, Tcell,i and Tref are the cell
temperature and reference temperature, respectively, and cfrad, RTAu, cfa, and PR account for
radiation correction, usable rooftop area, area correction, and performance ratio. Despite inherent
limitations, such as variations in cloud coverage and thermal conditions, this approach allows for the
theoretical performance of PV systems to be assessed and compared to actual operational
performance. The breaking point comes when these comparisons reveal that the measured
performance of the system falls short of the manufacturer’s stated efficiency, thereby necessitating
further system optimization or redesign. [2]

2.5. Visualization

The final step involves presenting
the results in a clear and accessible  Map data (min-maxrange)
manner for the intended audience. For

Specific photovoltaic power

image segmentation, k-means  output PvouT 350 480
clustering can be used to divide images  birect normal irradiation DNI 3.26 — 4.90
|nt0 dIStInCt reg|0nS base_d On_ thelr Global horizontal irradiation GHI 3.69 4.77
features, such as color intensity or , o

te t e The e mented e 'on are Diffuse horizontal irradiation DIF 1.59 1.91

xture. seg regions ar -

Visualized through Val‘iations in C0|OI’, Global tilted irradiation GTI 4.20 5.52
where transitions and increasing line  optimumtiit of PV modules OPTA 30 36
darkness illustrate varying levels of  airtemperature TEMP 18— 16.4

interest or importance. Additionally,
color gradients are employed to
represent  changes in energy
derivatives up to the second difference.
Suitability maps offer a comprehensive overview by highlighting areas that meet specific criteria,
combining parameters such as slope, weather, vegetation, infrastructure, and agricultural practices.
To enhance understanding, dynamic and interactive visualizations like frequency distribution
histograms and 2D projection plots of statistical performance are generated efficiently using tools
like QGIS and Python. These methods make the data both insightful and actionable.

3. Problem and Solution

Despite Azerbaijan's potential for renewable energy, a number of obstacles prevent the efficient
use of solar electricity. Its terrain, which ranges from desert plains to mountainous regions, causes
significant variations in solar irradiation. Because of this variability, it is difficult to identify the best
sites without doing a thorough analysis. As shown in Table 2, parameters such as specific
photovoltaic power output, direct normal irradiation, global horizontal irradiation, and terrain elevation
demonstrate significant variability. Lack of adjacent transmission lines and roads in many areas with
great solar potential makes the issue worse and raises project costs. The selection of sites is made
more difficult by competition from other land uses, such as urban growth and agriculture.
Environmental issues also come up since locations close to protected areas or wetlands might not
comply with sustainability standards. Furthermore, data on solar resources is not always accurate
or readily available, particularly in rural locations. Additional obstacles include public awareness,
bureaucratic barriers, and economic incentives, which further slow the adoption of solar energy in
the country.

Terrain elevation ELE -32 4231

Table 2. Azerbaijan Area Overview [3]
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A data-driven approach utilizing satellite imagery, GIS software, and machine learning
techniques is suggested as a solution to these problems. Through an analysis of topography,
infrastructural accessibility, and solar irradiation, this method will assist in determining the best
places for solar power installations. Landsat, Sentinel-2, and SolarGIS are examples of satellite
datasets that offer high-resolution information. GIS technologies will be used to process and overlay
important parameters including slope, aspect, and proximity to infrastructure. Accurate site selection
will be ensured by machine learning models that use methods like DBSCAN and K-Means to
segment locations based on similar attributes. Heatmaps and suitability maps will be used to
graphically depict the results, providing stakeholders with unambiguous direction. This approach
opens the door for the growth of efficient and sustainable solar energy by incorporating cutting-edge
technologies and tackling the unique difficulties faced by Azerbaijan, promoting a cleaner energy
future.

4. Conclusion

Finding the best location for solar panels in Azerbaijan's varied and difficult terrain is a crucial
first step in the development of renewable energy. The incorporation of cutting-edge technology is a
possible solution to overcome the problems presented by diverse geography, limited infrastructure,
and environmental concerns. High-potential locations for solar energy installations may be precisely
identified by utilizing satellite images, GIS software, and machine learning approaches, guaranteeing
effective and efficient energy capture.

In addition to improving site selection accuracy, this data-driven strategy advances the more
general objectives of lowering dependency on fossil fuels and lessening the effects of climate
change. Detailed heatmaps and suitability maps may be created more easily by combining advanced
GIS analysis and machine learning models with tools like Landsat, Sentinel-2, and SolarGIS. By
giving stakeholders concise, useful information, these technologies facilitate well-informed decision-
making and promote the expansion of renewable energy infrastructure.

In conclusion, the use of state-of-the-art technology to maximize the positioning of solar panels
in hilly agricultural areas is an example of the creative approaches required to solve today's energy
issues. Azerbaijan can better utilize its solar potential, support international sustainability initiatives,
and clear the path for a cleaner and more resilient energy future by adopting these innovations.
Realizing the full advantages of this strategy and guaranteeing the smooth transition to renewable
energy will need ongoing research, cooperation, and investment in these technologies.
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Introduction

Compliance mechanisms are crucial for the minimization of negative impact of businesses to
the environment. Different standards and frameworks related to the greenification of companies’
processes are widespread nowadays and forms stacks of certifications compatible for different areas
of businesses. Examples for that framework and compliances can be ISO 14001, Environmental,
social, and governance (ESG), Eco-Management and Audit Scheme (EMAS), and many more. Every
popular standard is updated periodically and in order to be updated with modern needs and
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challenges. To ensure that a company, organization, or enterprise is adhering to a particular
standard, an activity called audit is conducted.

However, still there is a challenge of the management activities performed with collected
documents and measurements. It is always an arduous activity to keep track of all data that should
be countered during the audit process where the data source should be reliable enough that also
contribute to the complexity of the situation [Allena M, 2020, 1055-1103].

Blockchain technology that is also known as digital ledger can help to provide a sound source
for the data on which base the decisions about the level of compliance can be preliminary estimated.
Because of their temper-proof features digital ledgers were recognized as promising even by the EU
[Luna, M., Fernandez-Vazquez, S., Castelao, E. T., & Fernandez, A. A., 2024, 159]. Therefore, there
are continously attempts to apply blockchain in the environmental-related systems. [Al-Qassim, M.,
Chen, W., & Al-Sartawi, A., 2022, 393-398]

Experimental part

As the sample for the research the experience of environmental consulting and auditing
solutions Green Digital Consulting (GDC) is taken. The goal of the organization is not only to provide
the audit but also to create a face of the company in terms of green commitment of the company.
External activities are shown in Figure 1.

Creating a Green Image for a Company

Conduct Evaluate Participate in Analyze
External Public External Green Brand
Audit Analysis Communications  Partnerships Perception

@ £a L = @

N

Figure 1. Workflow of GDC

As a result, a lot of effort should be made in order to collect all necessary data and justify its
correctness and authenticity. On top of that, the following are the key documents provided:
environmental audit report (highlight of its achievements, current practices, and recommendations),
PR and Marketing Recommendations.

Summary

The data collected during each audit serves as a foundation for regular updates that the
company can share with the public, ensuring a transparent and ongoing commitment to
sustainability. By communicating these verified improvements consistently, the company
strengthens its eco-image and reinforces its position as an environmentally responsible brand.
However, it is problematic to ensure data consistency and the reliability of its sources.

Results and their discussion

Overall, it is immediately apparent that there is a strong need in the unified platform that could
play a role of single source of trust for compliance mechanisms in order to issue certificates which
are standing that a company or enterprise is fulfilling all necessary requirements, extend current
certificates or invalidate them. That platform should be proof-redundant and eligible for interpreting
data from diverse data sources, such as sensors data or electronic documents.

Offers

The main idea is to build a complete data management system for the environment compliance
frameworks based on blockchain technology, and at the same time an information system about the
environmental posture of the company or enterprise where crucial data is stored in the digital ledger.
At the end detailed and customizable reports can be produced and used as testimony. As the base for
the Data registry, IPFS-based Cyber Data Leakage Prevention System can be used [Roman, T., Azer,
S., Huseyn, G., & Mehran, M. H., 2022, 204-206]. Conseptual schema is represented in Figure 2.
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Figure 2. Schema of data management system for environment compliance frameworks

To provide data for the blockchain in terms of environmental monitoring, already existing data-
flow model by Dujak, D., and Sajter, D. can be used as in Figure 3.

Interface Layer Applications
A
Database and control Layer Blockchain
A
Communication Layer Network and Protocols
A
Physical Layer Sensors and Smart Objects

Figure 3. Blockchain-based system data-flow [Dujak, D., & Sajter, D., 2019, 21-46.]

However, this approach does not take into account the important fact about current blockchain
systems. Tackling big raw data. Measurements from the environmental sensors may contain a lot of
data. Due to the nature of blockchain technology, this data will be distributed among nodes which
will blast in the amount of occupied storage space by the system. Therefore, only important data
should be extracted. That was the reason to create a different data-flow model which is represented
in Figure 4.

Application

Digital Ledger

Protocol/MNetwork

Data Cleaning/MNormalization

Data Sources

Figure 4. Enhanced blockchain-based app data-flow
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Data sources here can be both sensors or manual input of documents and data. In the case of
sensors data, data cleaning and normalization should be done. For the manual input data this can
be an option. For documented data it is not required. This step is crucial in order to optimize storage
resources of the system and provide better availability when dealing with big or raw data.
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Xilase

Maqalada kand tesarriifati tullantilarinin yeralti sulara tasiri strafli miizakire edilir ve bu ¢irkleanmanin garsisini almaq
tictin taklif olunan hall yollari taqdim olunur. Kand taserriifatinda istifade olunan giibra ve pestisidler kimi kimyavi madde-
lorin yeralti su manbalerina daxil olmasi onlarin keyfiyyatina zarar verir vo ham insanlarin saglamlidi, ham de ekosistemlar
Ucln ciddi tehlukaler yaradir. Pestisidler yeralti su hdvzalarine sizaraq orada uzun muddast qalir, bioakkumulyasiya ve
biomagnifikasiya prosesleri vasitasile canlilar arasinda yayilir. Bu maddalar insan organizmina daxil oldugda sinir sistemi
xastalikleri, xargang ve digar saglamliq problemlarina sabab olur. [lvanov, A. 2021, s. 4]

Toadgigat gosterir ki, kend tesarrifati tullantilari su hdvzaslarinda eutrofikasiya kimi ekoloji problemlara da yol agir.
Gubraelerin tarkibindaki azot ve fosfor suda haddindan artiq yosun artimina sabab olur ki, bu da oksigen catismazligina ve
suyun keyfiyyatinin azalmasina gatirib ¢ixarir. Pestisidlarin suda qalmasi naticesinds ise bioakkumulyasiya va biomagnifi-
kasiya prosesleri baslayir, yani bu maddaler baliglardan insanlara ke¢arak saglamliga ciddi zarar vurur.

Magalada yeralti suyun girklanmasinin garsisini almaq Ugln tullantilarin idare olunmasi va ekoloji yanasmalarin
tatbigi vacib oldugu vurgulanir. Bunun Gglin glibra va pestisidlerin dagiq migdarda ve zamanlama ils tetbiqi, takrar emal va
organik gubra istehsalina Ustlnluk veriimasi taklif olunur. Eyni zamanda fermerlarin maariflandiriimasi ve torpaq eroziyasini
azaltmagq Ugclin agrotexniki tadbirlerin hayata kegiriimasi ahamiyyatli hesab olunur. [Mamedova, Z. 2019, s. 28]

Bu mévzu ham da ddvlstin va camiyyatin birga saylerini teleb edir. Dévlat tarafindan tetbiq olunan ganunvericilik vo
ekoloji carimalar yeralti su ehtiyatlarinin girklenmasinin qarsisini almaq Ugln effektiv vasitalerdan biri kimi geyd olunur.
Maqgaleda su ehtiyatlarinin gorunmasinin yalniz fermerler tersfinden deyil, ham da dovlet ve camiyyst tarafinden
dasteklanmasi zaruri hesab olunur. [ismayllov, F. 2021, s. 2]

Acar sozler: Kand tesarrifati tullantilar, yeralti su, pestisidler, guibralar, cirklanma.

Giris

Yeralti sular global ekosistemlar va insan faaliyyati l¢lin avezolunmaz su manbalarindan biridir.
Onlar ham tebii proseslerda, ham da insanlarin suya olan ehtiyaclarinin ddanilmasinde mihim rol
oynayir. Dlinyada artan su telebi fonunda yeralti su manbalarinin muhafizasi ve onlarin keyfiyyatinin
gorunmasi getdikce daha da vacib bir masele halina galmisdir. Yeralti sularin girklenmasi onlarin
ham migdarina, ham da keyfiyyatine menfi tasir géstarerak insanlarin saglamligina, atraf mihits va
gida tehlikasizliyine ciddi tahlika yaradir. Bu ¢irklanma maenbalarinin arasinda kend tesarrufati
tullantilart mahum yer tutur.

Kand tesarrifati sektorunda mahsuldarligi artirmag meqgsadile glibre ve pestisidlerden genis
sokildas istifada olunur. Lakin bu maddalarin istifadasi bir sira ekoloji problemlar yaradir va yeralti su
ehtiyatlarina ciddi tesir gosterir. GUbraler va pestisidler torpaq sathindan yeralti su hévzaslarina siza-
rag suyun keyfiyyatini pozur. Xususile azot va fosfor tarkibli glibraler, suyun tarkibinds biokimyavi
proseslarin dayismasina sabab olur, bu da su ekosistemlarinin tabii tarazligini pozur. Pestisidlar ise
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yeralti su hovzslerine daxil oldugda uzun middast orada qala bilir ve canlilar arasinda yayilaraq
bioakkumulyasiya va biomagnifikasiya proseslerini basgladir. Bu prosesler naticesinda zararli kimyavi
maddalar canlilarin organizmlarinda yigilir ve gida zanciri vasitesile insanlara qadar ¢atir, naticede
saglamliq problemlarina sabab olur.

Arasdirmalar gostarir ki, kend tesarrifati tullantilarinin yeralti sulara sizmasi bir cox amillerle
baglidir, bunlarin arasinda torpaq eroziyasi ve suvarma usullari énamli rol oynayi. Eroziya prosesi
zamani torpagin Ust gatlarinin yuyulmasi glibre ve pestisidlarin yeralti su manbalarine daha asan
kecmasine sabab olur. XUsusila, yagintilarin ve suvarmanin six oldugu bolgalarde eroziya proseslori
daha suratli bas verir. Bu da gubre va pestisidlarin su hévzalerine daxil olma ehtimalini artirir ve
naticada su ehtiyatlarinin girklonmasina sabab olur. Eyni zamanda, suvarma proseslarinde suyun
semarasiz istifadasi de yeralti su hdvzelarina daha ¢ox cirklandiricilarin daxil olmasina gatirib ¢ixarir.

Yeralti sularin girklonmasinin garsisini almaq Ugun kand tesarrifati tullantilarinin diizgiin idare
olunmasi mihim shamiyyet kasb edir. Glibra va pestisidlarin tatbigi zamani ekoloji yanasmalarin
totbigi bu problemin halline kémek edsa biler. Bu yanagsmalara muasir texnologiyalardan istifade
ederak kimyavi maddalarin torpaqdan yuyulmasinin garsisinin alinmasi daxildir. Eyni zamanda,
organik gubralerin istifadasina Ustlnlik vermak, tekrar emal texnologiyalarindan istifade etmak ve
suvarma sistemlarinin tekmillasdirilmasi suyun daha semarali istifadasina serait yaradar. Fermerlare
ekologiya ve su ehtiyatlarinin gorunmasi mdévzusunda maariflandirmae tadbirlari heyata kegirmak de
vacib addimlardan biridir. Bununla yanasi, dovlatin ve cemiyyatin birge saylari de yeralti su ehtiyat-
larinin gorunmasinda muhim rol oynayir.

Kand tesarrifati tullantilarinin yeralti sulara tasirini anlamag va onun garsisini almaq tg¢in mux-
tolif metodlar va texnologiyalarin tetbigi vacibdir. Bu metodlar arasinda suyun keyfiyyatinin daimi
monitoringi, glibre va pestisidlarin yeralti sulara tesirinin tehlili ve torpaq eroziyasinin azaldilmasi
tcun tadbirlarin gorilmasi 6n planda olmalidirKand tasarrifati tullantilarinin yeralti su ehtiyatlarina
tesirini azaltmagq Ugtin dovlet, fermerler va camiyyat birlikde ¢calismali, ekoloji telablars uygun davam-
Il haller axtarmalidir. Yeralti sularin girklanmasinin garsisinin alinmasi ve su ehtiyatlarinin gorunmasi
uzunmuiddatli davamli inkisafin ve saglam galacayin tamin edilmasi Ui¢lin asas sartlardan biridir.

Eksperimental hissa

Bu todgiqatin eksperimental hissasi kend tesarrifati tullantilarinin yeralti su manbalarine olan
tosirini 6yranmak maqgsadile apariimisdir. Alti ay davam eden arasdirma, muxtslif bdlgalerds pam-
biq, bugda, teravez ve meyve akin sahalerinde hayata kegirilmisdir. Tadgiqat zamani bu erazilarden
su va torpag numunalari géturularak laboratoriya saraitinds analiz edilmisdir. ©sas maqgsad, pestisid
ve gubra qaliglarinin yeralti sulara sizma daracasini, onlarin suyun keyfiyyatina tasirini ve potensial
ekoloji problemlari miiayyan etmak olmusdur. [Clark. P. 2017, s.12]

Aragdirma gergivasinda nimunaler goturulerkan muxtalif amillar nezera alinmisdir: kend teser-
rufati faaliyyatlerinin intensivliyi, istifade edilan kimyavi maddalarin migdari ve yaxinliqda yerlagan
yeralti su manbalarinin darinliyi. Bu faktorlar, suya sizma potensialini va girklanma riskini giymatlen-
dirmek Ugun asas malumat menbaleri olmusdur. Su numunalari xususi filtrasiya cihazlar ile
toplanmis, nimunsaler ise hermetik gabda saxlanaraq laboratoriyaya tehvil verilmisdir.

Laboratoriya analizlerinde gaz xromatoqrafiyasi ve maye xromatoqgrafiyasinkimi texnikalardan
istifade olunmusdur. Bu cihazlar vasitasile pestisidlerin névleri, onlarin konsentrasiyasi ve bioakku-
mulyasiya potensiali miayyan edilmisdir. Glbra analizlari zamani ise azot, fosfor va kalium saviy-
yalori daqig sakilds tayin edilmisdir. XUsusile azot va fosfor tarkibli gubralersa diggst yetiriimisdir,
cuinki bu maddalar yeralti sularin keyfiyyatina ve eutrofikasiya proseslarine manfi tasir gdstare biler.
[Wang, X. 2018, s.18]

Tadgiqatin naticelari gosterir ki, kend tasarrifatinda istifade olunan kimyavi maddslar yeralti su
hoévzaslerinda ciddi girklonmaya sabab olur. Pestisidlerin bioakkumulyasiya potensiali ve gubrslarin
tarkibindaki azot ve fosforun tasiri, suyun keyfiyyatinin pislesmasina ve ekosistemlarin zarar gérme-
sina gatirib gixarir. Bu sebabdan, tullantilarin dizgun idare olunmasi ve ekoloji yanagmalarin tetbiqi
vacibdir. Fermerlarin maariflondirilmasi, orqanik gubralerin istifadesi ve muasir suvarma texnologiya-
larinin tetbiqi, yeralti su ehtiyatlarinin gorunmasina ve uzunmuddatli davamli inkisafin tamin edilma-
sina kbmak edacak asas tadbirlerdir. [Baker, T., & Hall, D. 2019, s.10]

Natica ve mizakiraler

Kand taserrufati tullantilarinin yeralti sulara tesiri mévzusunda aparilan tadqiqatlar gostarir ki,
bu tullantilar su manbalerina ciddi zarar vurur. Glbre va pestisidler kend tasarriifatinda mahsuldarligi
artirmaq maqsadile genis istifadsa olunur, lakin bu maddalerin torpaqgdan yeralti sulara sizmasi onla-
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rin keyfiyyatinin azalmasina sabab olur. Bu kimyavi maddalarin terkibindaki zerarli birlegmaler su
hoévzelarinda bioakkumulyasiya ve biomagnifikasiya proseslarini baslayir, naticada su canlilari va
insan saglamh@i tehlike altina disur. Pestisidlerin xususile yeralti sulara sizmasi uzunmuddatli
problemlera sabab olur, gunki onlarin tarkibindaki toksik maddeler su ekosistemlerinda yigilib
zancirvari sakilde canlilar arasinda yayilir. Bu proseslar naticesinde ekosistemlarin tarazligi pozulur
vo yeraltl sularin keyfiyyati ciddi sakilde pislasir. Pestisidlarin suda galmasi va insan organizmina
kegmasi xargang va sinir sistemi xastaliklari kimi saglamliq problemlearina yol agir. [Golub, S. 2020
p13]

Tadqgigatda gosterilir ki, glbralarin tarkibinde olan azot ve fosfor maddalari da yeralti sularin
keyfiyyatine manfi toesir gosterir. Bu maddaler su hdvzalerinda eutrofikasiya adli ekoloji prosesa
saebab olur. Eutrofikasiya naticasinds suda haddindan artiq yosun va digar bitkilar sirstle artir, bu
ise suyun oksigen saviyyasinin azalmasina gatirib ¢cixarir. Naticada, su canlilari kitlevi sakilde mahv
olur va suvarma Ugun istifada edilen su ehtiyatlari azalir[6]. Bu proses yalniz suyun keyfiyyatine
deyil, hamginin kand tasarrifati vo sanaye sahslerinds istifade olunan suyun migdarina da manfi
tosir gdsterir. Bela hallarin qarsisini almaq Ugln gubralerin ve pestisidlerin diizgln idare olunmasi,
onlarin sizmasinin minimuma endirilimasi va ekoloji cahatdan davamli kend tesarrifati tecribalarinin
tetbiqi vacibdir. [Hiseynov, K. 2022, s.4]

Torpaq eroziyasi da kand tasarrifati tullantilarinin yeralti su hdvzalerina tasirini gliclandiran
amillerden biridir. Torpaq eroziyasi zamani gubre va pestisidler torpagdan asanligla yuyulub su
hovzelarine sizir. Bu, xtsusile kand tesarrifati fealiyyatlarinin intensiv oldugu bdlgslarde daha ¢ox
misahide olunur. Tadqigat godsterir ki, eroziyanin garsisini almaq Ugln agrotexniki tadbirler ve
suvarma texnologiyalarinin dizgln tatbiqi shamiyyatli rol oynayir. Pestisidler ve glbralerla girklan-
mis sularin icilmasi ve ya bu su ila suvarilmis qidalarin gabulu bir ¢ox saglamliq problemlarina,
xususila da sinir sistemi xastaliklarina va xargenga sabab olur. Nitrat tarkibli glibralerin yeralti sulara
garismasi isa korpalarde methemoglobinemiya adli xastsliya gatirib ¢ixara biler ki, bu da gan oksigen
dasima qabiliyyatini azaldir vo kérpealaerde bodulma va 6lim hallari yaradir. Bu clr naticalerin
garsisini almaq Ug¢in kend tasarrifati tullantilarinin idare olunmasi va onlarin dizgln tetbiqi ¢ox
vacibdir. [Lewis, S. & Roberts, H. 2021, s.7]

Tadgiqatin taklif etdiyi ekoloji yanasmalara pestisidlarin ve glbralerin tatbigi zamani muasir
texnologiyalarin istifadasi, tekrar emal ve organik gubralarin istehsali daxildir. Bu yanagsmalar kimyavi
maddalerin yeralti sulara sizmasinin qargisini almaga kdmak edir ve su ehtiyatlarinin keyfiyyatini
gorumagq Ugun asas tadbirlerdan biridir. Dovlat tarafindan tatbiq olunan ganunlar va ekoloji cerimalar
da yeralti sularin cirklonmasinin qarsisini almaq ugln effektiv vasitelorden biri hesab olunur.
Hokumat, fermerlar va comiyyat birge sayler géstermalidir ki, su hdvzalari girklenmaden gorunsun.
Bununla yanasi, fermerlerin maariflondiriimasi ve onlara ekoloji cahatdan tamiz kand tesarrifati
texnologiyalarinin tetbiqi ile bagh telimlarin kecirilmasi vacibdir. Bu tadgiqatin naticaleri gosterir ki,
yeralti sularin girklonmasinin qarsisini almaq Ugun hartarafli yanagsma ve ekoloji caehatden davamli
hallar tapmaq vacibdir. [Smith, J., & Jones, M. 2020, s.14]

Son olaraq, kand teserrifati tullantilarinin yeralti sulara tasiri ham ekosistemlar, ham da insan
saglamligi tgln ciddi tehlukaler yaradir. Bu problemlarin halli Ggiin dovlet ve camiyyatin birgs sayleri
vo ekoloji tacriibalerin tatbigi asas amillerdir. Tadgiqatin naticaleri gdstarir ki, ekoloji cehatden
davamli kand tasarrifati texnologiyalarinin tetbiqi ve tullantilarin diizglin idare olunmasi yeralti su
ehtiyatlarinin gorunmasinda asas rol oynayir. [Hiseynov, K. 2022, s.22]

Takliflor

1. Ekoloji Texnologiyalarin istifadesi: Giibrs ve pestisidlerin tatbigi zamani miiasir texnologiya-
lardan istifade edilmalidir. Masalan, daqiq kand tasarrifati metodlari ile kimyavi maddaslarin miq-
darini va tatbiq vaxtini dizgin misayyan etmak mumkindur. Organik gubralerse Ustlnluk veril-
mali, kimyavi gubralerin istifadasi minimuma endirilmalidir.

2. Maariflandirma va Talimlar: Fermerlar G¢lin ekologiya ve su ehtiyatlarinin gorunmasi movzu-
sunda telimlar kegirilmalidir. Kimyavi maddalarin tahliksleri ve duzgun idare olunmasi barade
malumatlandirma igleri apariimalidir.

3. Dovlet Nazarati va Qanunvericilik: Kand tesarrufati tullantilarinin diizgin idars olunmasi tdgin
sort ganunlar gabul edilmali va bu taleblere amal etmayanlars qarsi carimaler tatbiq edilmalidir.
Su resurslarinin gorunmasi Ugun dovlet ve cemiyyat birge sayler gdstarmalidir.

511



SUSTAINABLE ENVIRONMENT: TRANSITION TO GREEN ENERGY - INTERNATIONAL SCIENTIFIC CONFERENCE

DEDICATED TO "YEAR OF SOLIDARITY FOR THE GREEN WORLD"

4. Toekrar Emal va Monitoring: Tokrar emal texnologiyalarinin ve organik glibre istehsalinin
tosvigi kimyeavi maddalarin yeralti sulara sizmasinin garsisini almaga kémak edacek. Suyun
keyfiyyati daimi monitoring edilmali, glibre ve pestisidlerin tesiri mitemadi analiz olunmalidir.

5. Torpaq Eroziyasinin Azaldilmasi: Torpaq eroziyasinin qarsisini almaq ugun agrotexniki tad-
birler goriulmalidir. Bu, kimyavi maddalerin torpagdan asanligla yuyulub yeralti sulara sizmasinin
garsisini alar. Suvarma texnologiyalarinin takmillesdiriimasi ile suyun samarali istifadasi temin
edilmalidir.
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Introduction

In today's fast paced world, the contemporary cities share the large threats including hot
weather, loss of vegetation, high demand for energy and scarcity of water resources. Eco-friendly
building materials and designs which are energy efficient. A smart green roof system tackles this
problem by pairing building green spaces with large green technologies. This research initiative will
be inscribed in the framework of embarkment of Sustainable Smart Green Roof System for elevation
of the urban living experience and efficiency of building resources. The system is equipped with
sensors for smart irrigation, integrates rainwater harvesting for reuse, uses rain prediction for
irrigation and has solar panels to minimise energy dependence. The green roof not only enhances
air quality and cooling of the building interior but is also a terrace amenity for the residents thereby
responding to some social as well as environmental issues.[Pimentel-Rodrigues, 2023, 1-2; Wang,
2024, 3-4]

System Overview:

The Sustainable Smart Green Roof System tends to make building roofs useful and eco-friend
structures rather than just ordinary rooftops. It has three main sub-systems:

e Smart Irrigation: An automated irrigation system has been developed where sensors control the
amount of water given to plants according to the moisture level in the soil, which makes it more
efficient.
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Rainwater Harvesting: Collected rainwater for irrigation and general upkeep of the building
when required, thereby reducing the need for piped water.

Rain Prediction Application: A smartphone app is developed to predict rain so that basic water
needs are not during rains and the overall water requirement is reduced.

Solar Power System: Reduced electricity bill as energy needed for the irrigation pump and other
electrical parts. [Pimentel-Rodrigues, 2023, 5-6]

Functionality:

The real-time soil moisture readings allow the smart irrigation system to neither overwater nor
underwater the plants during watering cycles.

Water is available for reuse because rainwater is collected through drainpipes and stored in
tanks, which prevents problems in drought seasons.

The incorporation of the rain prediction app into the system allows it to monitor weather
conditions and works at intervals which include the absence of rain, allowing for irrigation
savings.

Since the entire system runs on renewable energy produced by solar panels, the system has a
low environmental footprint and incurs less electricity costs. [Wang, 2024, 2-3]

Environmental Benefits:

Enhancements of Air Quality: The greenery assimilates the carbon dioxide and discharges
oxygen contributing to air quality improvements in cities.

Urban Heat Island Mitigation: Because the green roof absorbs heat and lowers the temperature
of the building and the surrounding area, the urban heat island is lessened.

Energy Conservation: The system focusing on cooling the roof’s surface lowers the temperature
thus decreasing the demand for air conditioning which leads to effective energy savings.
[Pimentel-Rodrigues, 2023, 7-8]

Social Benefits:

Recreational Space: The residents are provided with a green roof as a terrace to allow a cool
and soothing atmaosphere for the residents in the midst of the urban areas.

Aesthetic Appeal: The implementation of greenness on the buildings will improve the appearance
of buildings, thus making the urban scenery more beautiful. [Wang, 2024, 6-7]

Cost Efficiency:

The design of the system suggests that such expenses will be incurred in the long run by saving
on water and energy costs.

The use of solar irrigation and the re-use of rainwater help reduce the need for outside suppliers
thereby recovering the initial costs of setting up. [Pimentel-Rodrigues, 2023, 9-10].

The Sustainable Smart Green Roof System is technology incorporated with urban sustainability
aiming at solving the most pressing urban issues. The effective utilization of irrigation, rain prediction,
rainwater harvesting, and solar energy into the system ensures better living conditions whilst carrying
out effective use of available resources. Its greening features help the environment by lowering the
carbon emissions and the building temperatures as well as creating an ideal area for leisure and
community interaction.

Environmental Impact:

* Enhanced urban air quality and cooling.

* Increasing biodiversity by introducing vegetation as kinnears.

Resource Efficiency:

» Lower water & electricity consumption.

* Use of renewable energy sources for system power supply.

Social Benefits:

+ Developed multi-functional space for office relaxation socialisation

» Helped to provide pleasing visual and functional value to the urban architecture.

[Wang, 2024, 5-6].

Scalable Solutions:
This eases the adoption of this method by making it adaptable to many building varieties and

climates.

Incentive Programs:
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Offering subsidized green roof installations or grants can incentivize residents and urban planners,
as well.

Integration with Urban Policies:

Mixing green infrastructure technologies with urban development regulations (e.g., making it a
condition of permit approval that new buildings meet mandatory proportions of parks, gardens,
landscape or roof soil) allows cities to grow more sustainably.

Educational Campaigns:

Building owners also need to be aware of smart green roof technologies, which can be promoted
through awareness programs.

Future Developments:

+ Developing the system to include higher-level water filtration to make it potable

* Improving energy efficiency through improved solar panel integration and energy storage

systems. [Pimentel-Rodrigues, 2023, 11-12; Wang, 2024, 7-8].
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Abstract

This paper presents a novel approach to optimizing energy consumption in 6G IoT systems using Artificial Intelligence
(Al), specifically Reinforcement Learning (RL). We propose integrating Deep Q-Learning (DQN) and Long Short-Term
Memory (LSTM) networks for real-time optimization of access control and battery prediction in cellular networks. This Al-
driven solution dynamically adjusts to network conditions, improving energy efficiency and reducing carbon footprints.
Simulations demonstrate significant improvements in battery prediction accuracy and access control, offering a sustainable
path for energy-efficient, low-carbon 6G connectivity.

Keywords: 6G Networks, Reinforcement Learning (RL), Deep Q-Learning (DQN), Al-driven Networking, Internet of
Things (loT), Base Station (BS)

Introduction

The advent of 6G networks is set to revolutionize the way we connect and communicate, offering
ultra-low latency, high-speed data transmission, and the seamless integration of billions of devices.
As we approach this next generation of connectivity, there is a pressing need to address the
environmental impact of the exponential growth in connected devices, especially in loT systems,
which are highly dependent on energy consumption for their operations. A key challenge in IoT
systems is ensuring that energy consumption remains sustainable, even as the demand for
connectivity increases. Traditional power management techniques are often static and fail to adapt
dynamically to changing network conditions, such as low RF signals and varying weather conditions,
which can further impact the efficiency of energy-harvesting systems [S. Buzzi et al., 2016, 34].
Given that 5G base stations consume over 11,000 W, significantly more than the 7,000 W consumed
by 4G base stations anticipated that 6G networks will require even more energy, exacerbating
environmental concerns [Y.L. Lee, D. Qin, 2019], [M. Li et al., 2023]. However, by leveraging Al for
dynamic resource management and energy optimization, we can mitigate these challenges and
reduce the overall energy consumption of 6G networks [F. Hussain et al., 2022, 22].

This paper introduces a new approach to this problem: Artificial Intelligence (Al), particularly
Reinforcement Learning (RL), which offers a promising approach to optimizing network access and
battery usage in real-time. Reinforcement Learning enables systems to learn from experience,
making decisions that maximize long-term rewards (e.g., energy efficiency, and network stability).
By integrating RL into multi-access control and battery prediction models, we can enhance the
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(below 0.15). Despite these small fluctuations, the loss remains very low overall, suggesting the
model has largely converged and is only undergoing slight variability due to fine-tuning adjustments.
The low variance in this late training phase highlights that the model has achieved stability, with only
minimal error changes [M. Chu et al., 2019].

Conclusion

The integration of Artificial Intelligence, particularly through the use of Reinforcement Learning
(RL) with Deep Q-Learning (DQN) and Long Short-Term Memory (LSTM), in optimizing energy
management for 6G networks offers a transformative approach to sustainability in the Internet of
Things (IoT) ecosystem. By intelligently managing access control and predicting battery usage, this
solution addresses the critical need for sustainable, low-energy connectivity in the face of rapidly
growing loT demands. Notably, the RL-based system dynamically adapts to changing network
conditions, such as unpredictable sunny weather that affects solar power harvesting and weak RF
signals that may disrupt communication channels. Unlike the traditional static methods, this Al-driven
system enables more intelligent and adaptive decisions that contribute to reduced energy
consumption and a smaller carbon footprint, supporting the global shift towards eco-friendly and
green technologies.
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Introduction

As the world faces unprecedented environmental challenges, the need for sustainable energy
solutions has never been more urgent. Among renewable energy sources, solar energy stands out
as one of the most promising options for reducing greenhouse gas emissions and transitioning to a
cleaner, greener energy future. Over the past few decades, solar energy technologies have seen
tremendous advancements, making solar power more affordable, efficient, and accessible than ever
before. This paper explores the latest innovations in solar energy technologies, examining the
cutting-edge developments that are driving the growth of solar power and their potential to contribute
to a sustainable, low-carbon future.[Michael E. Mackay,2015,7-15]

Experimental Part

Solar photovoltaic (PV) technology has been the cornerstone of the solar energy industry for
over half a century. Traditionally, silicon-based solar cells have dominated the market, but recent
breakthroughs in material science are revolutionizing the efficiency and affordability of solar power.
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- Perovskite Solar Cells: These cells are made from a special class of materials called
perovskites, which have unique optical and electronic properties. Perovskite solar cells can
be manufactured at lower costs compared to silicon-based cells and have achieved efficiency
levels approaching 25%, rivaling traditional silicon cells. Moreover, they can be produced
using low-cost methods such as inkjet printing or roll-to-roll manufacturing.

- Bifacial Solar Panels: Bifacial solar panels capture sunlight on both the front and back sides,
increasing their overall energy output. The back side captures light reflected off the ground
or other surfaces, allowing for greater energy generation in areas like snowy or sandy
environments. Bifacial panels can boost energy production by up to 30%.

- Tandem Solar Cells: Tandem solar cells layer two or more types of solar cells to capture a
broader range of the solar spectrum. By stacking materials with varying bandgaps, these
cells achieve efficiencies exceeding 30%, significantly higher than the 20% efficiency typical
of silicon panels.[Himanshu Tyagi, 2017, 230-232]

Summary

Solar energy technologies are driving a global energy transition. Innovations such as perovskite

cells, bifacial panels, tandem solar cells, advanced energy storage solutions, and BIPV systems
enhance efficiency, reliability, and accessibility.

Results and Their Discussion

Recent advancements in solar technology offer:

- Enhanced efficiency with technologies like tandem solar cells achieving over 30%.

- Improved energy reliability through solid-state batteries and grid-scale storage.

- Increased integration in urban environments with BIPV and smart city applications. [Gerard
M Crawley, 2016, 23-25]

Challenges remain in cost reduction, raw material availability, and grid integration.

Offers

To accelerate the adoption of solar technologies, the following measures are proposed:

1. Promote research into sustainable materials and recycling for solar panels.

2. Develop policies to incentivize hybrid solar-plus-storage systems.

3. Encourage urban planners to adopt solar-integrated smart city designs.
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bilacayi 6yranilmisdir. Gunlimizds hesablama sistemlarinin hansi vaziyyatde olmasi ve galacayi haqqginda fikirler
arasdinilib. Eyni zamanda optik hesablama texnologiyasinin yiksak malumat 6tlirmsa, tahlikasizlik, inkisafa ehtiyaci olan
sahaleri, yazilim dilleri ve alqoritmleri tehlil edilmisdir. Elektronikaya esaslanan Informasiya ve Kommunikasiya
Texnologiyalar (IKT), diinyada ingilab yaratmis ve hayatin ayrilmaz elementlorine gevrilmisdir. Elektron cihazlar
informasiya texnologiyalarinda siiretli tereqqgiye yol agmis ve bu tereqqi yilksek mehsuldar IKT-ye telobati shemiyystli
deracede artirmisdir. Internet, siini intellekt, yeni nasil mobil rabite, derin dyrenma, sosial sebekaler, virtual alem,
robotexnika va yeni texnologiyalar kompiterlorin artan performansinin naticasidir va bu yeni texnologiyalar daha g¢ox
hesablama glicline ehtiyac yaratmisdir. Hesablama glicii artdigca enerjiys toelabat artir, bele oldugu halda daha az enerii
istifade edarak, bitin sektorlarda artan malumat talebatini nece garsilamaq olar sualina cavab axtariimisdir.
Acar sézlar: Optik hesablama, neyron sabakalar, iglim dayisikliyi, kvant komputerlar

Girig. Suni intellektin inkisafl enerjiya olan talabatin artmasina sabab olmusdur. Google tarsfin-
dan hazirlanmis slni intellekt AlphaGo 2016-ci ilds istifadaya verildikdan sonra Cenubi Koreyali Go
gempionu Li Sedol Gzarinde galeba qazandi. Bu isa slni intellektin basariyyat Gglin tahliks olub-
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sina ehtiyyac yaranir. 2030-cu ilds elektron hesablama sistemlarinin soyudulmasina ayrilan elektrik
enerjisi, dinya elektrik enerjisinin 10 faizina ¢atacagi texmin edilir. Ayrilan istiliyin ve elektrik ener-
jisinin talabatini azaltmaq tg¢un optik hesablama sistemlarine kegmek vacib hal almalidir. Ona goéra
ki, optik hesablamada istilik ayrilmir, bu ise elektrik enerjisina tslabati azaldir. istiliyin azalmasi ise
diinyada global istilesmenin azda olsa garsini almaga tekan vera biler. Eyni zamanda optik hesabla-
ma yiksak malumat 6tlirmak gabiliyyati oldugu Ggln suni intelekt va s. kimi programlarin galecakde
artan malumat 6tirme gabiliyyatine tam cavab verir. Elektrik enerjisi informatikada isigla avezlensa,
buda igtisadi straf mihits, saglamliqdan-nagliyyata ve kosmos tadgiqatlarina gadar, bir sira sahalar-
da koklU dayisikliklare sabab ola bilar. Belo bir halda ilk ndvbada, 100 faiz isiq asasli optik hesabla-
maya asaslanan manesleri aradan qaldirmaq lazimdir. Bu manealarin bazilari tabii qurulusuna goére
informasiyanin emali zamani igigdin istifade edilmasinde yaranan ¢atinliklar, bazileri istehsal getin-
likleri, bazileri ise geyri-adekvat alqoritmlar sababindandir.
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Introduction:

All technology lovers have been excited about the spread of NGN technologies because NGN
has a vital change in connectivity and communication. However, it is very important to consider the
overall environmental impact of NGN. Moreover, these concerns become even more important,
especially when NGN is considered a new technology [1].

NGN will increase energy usage among users and this is one of the main environmental aspects.
In addition, new technologies related to NGN, their production and maintenance, and ultimately their
waste will likely cause further damage to the environment [3].

One of the important and basic characteristics of the link multiservice communication networks
when transmitting streams of useful and service traffic packets is the throughput of multifunctional
hardware and software systems and terminal facilities [2]. In this context, high-speed data
transmission in NGNs can also contribute to heat emissions, especially in busy urban environments
where network nodes and data centers are concentrated. The impact of NGN technologies is a
complex issue with both drawbacks and positive effects. Balancing the negative impacts of NGN
technologies with environmental concerns, careful planning that includes further research and review
of NGN technologies is inevitable. And achieving maximum throughput by bandwidth optimization
NGN can operate more efficiently which will eventually lead to less power consumption.

Experimental part

To demonstrate the efficiency of NGNs and their eco-friendly impact, we use energy and
throughput metrics. This involves applying theoretical models such as Shannon’s Capacity Theorem
and real-world energy usage assessments to determine potential environmental savings.

Shannon’s Capacity Theorem provides an upper bound on the rate of error-free data
transmission over a communication channel [3 and 4]:

C=B:-log2(1+S/N)
Where:
C = Channel capacity (in bits per second)
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Introduction:

The software component of soil moisture estimation in our project relies on interpreting radar
data from satellite imagery using the Dubois model, a semi-empirical formula widely recognized for
estimating soil moisture. The Dubois model analyzes backscattering coefficients obtained from radar
signals, which are influenced by factors such as soil surface roughness, radar incidence angle, and
the soil's dielectric properties. These variables are directly linked to soil moisture levels.

In our project, the software processes radar data collected from satellites, particularly from
Synthetic Aperture Radar (SAR) systems like those on Sentinel-1 satellites. The backscattering data
is analyzed through the Dubois model, which interprets the reflection intensity of radar signals to
determine soil moisture content. The model's empirical formula allows the software to correlate radar
signal responses with varying soil moisture conditions, accounting for differences in surface texture
and roughness.

The software platform is designed to integrate this radar-based analysis with additional weather
data to provide more precise soil moisture estimates. Regular updates from satellite observations
enable continuous monitoring, allowing for accurate and timely insights into field conditions. This
enables farmers to make informed decisions about irrigation scheduling and water management,
optimizing the use of water resources in agriculture.

Experimental Part:

The satellite and weather data of Imishli were collected by using API services of Sentinel - 1 and
IBM, respectively. We employed the empirical model (Dubois et al., 1995) to interpret the correlations
between backscattering coefficients of satellite radar and ground-based soil moisture values. Dubois
model originally correlates inputs of soil roughness and soil permittivity with backscattering
coefficients. Thereby, soil permittivity can indicate the level of soil moisture since the existence of
water content can enhance the electricity characteristics of the soil. That particular dependency was
modeled by (Topp et al., 1980). The other unknown parameter, soil roughness is interpreted through
the linear model offered by (Srivastava et al., 2008). The combination of these 3 approaches was
integrated into a single model to apply for the approximate estimation of the water content of soll
through remote radar imaging.

Nevertheless, satellites have an issue concerning the temporal resolution - revisit time period,
indicating the amount of time required for the availability of the data at a particular location. Sentinel
- 1 provides the data in Imishli, Azerbaijan within the 6-day period. Between each revisit time of the
satellite, it is required to be informed about the farm’s condition. The proposed effective solution is
to incorporate weather parameters to understand soil moisture variations from the former revisit time
to the latter. Numerous studies investigated the influence of weather conditions on soil moisture.
(Tang et al., 2017) focused on the air temperature effectiveness on soil moisture contents. (Sehler
et al, 2019) researched the relationship between soil moisture and precipitation. These works provide
the promising outcomes, highlighting the significant dependency of water content in soil on varied
conditions of weather. Therefore, we fetched IBM weather data to disclose the potential correlations
between soil moisture outputs by Dubois model and precipitation conditions in Imishli.

Results and Discussion:

The experiment was conducted in Imishli, Azerbaijan. The photo of the investigated location was
taken from Sentinel 2 satellite in 04.05.2023 and is given in RGB form (Figure 1).

SAR data of this location, obtained via Sentinel-1 satellite, has been analyzed by our Dubois
model to identify moisture content in the soil. The first experiment is related to picture taken on
10.05.2023 (Figure 2). The red and yellow colors mean dry and wet spots, respectively. To
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By incorporating these methodologies, our project can greatly improve its soil moisture estimation,
offering farmers more accurate, reliable data for precision agriculture, leading to optimized resource
use and better productivity.
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1. Introduction

As the global demand for energy increases, the reliance on non-renewable sources of energy,
such as fossil fuels, continues to contribute to environmental degradation and greenhouse gas
emissions [1]. This research aims to present a solution to this crisis by creating a smart home
powered entirely by renewable energy sources—specifically, solar panels, mechanical-to-electrical
motors, and piezoelectric elements. This system would create a self-sufficient, sustainable home
that produces and consumes its own energy without reliance on external power sources. By utilizing
solar energy, mechanical motion, and pressure-induced electricity generation, the system addresses
key issues such as energy conservation, environmental sustainability, and energy independence.
Each technology’s role, system integration, performance expectations, and the project’'s economic
and environmental advantages are discussed.

2. Experimental Part

2.1. Renewable Energy Sources in the Project

2.1.1. Solar Panels

Solar panels, which use photovoltaic cells to convert sunlight into electricity, are the primary
energy source in this project [3]. The home is equipped with high-efficiency solar panels installed on
the roof. For instance, each panel generates approximately 300 watts of power under optimal
sunlight conditions. Given that the home requires about 5 kWh of electricity per day, a system with
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Introduction

The process of bio-cementation through bacterial carbonate production is seen as an eco-
friendly and more economical process with various utilizations such as in soil improvement, heavy
metals abstraction, and even maintenance of external buildings. Recently, microbial CaCO3 has
also been used to fill the cracks in the concrete structures as a self-healing substance which is likely
to minimize the expenses incurred in preserving and repairing the concrete works. Thus, it is
advisable to consider using spore forming bacteria since concrete has a highly alkaline condition
and more so as to prolong the shelf life of the healing agents. Spores of inactive bacteria are more
heat and pollutants resistant and can last for longer period of time. Certain bacteria have adapted
cell types that can produce spores to survive harsh conditions such as when the environment
becomes unfavorable for growth. In addition, spores have the potential to give rise to vegetative cells
in more favorable conditions. In this experiment, the strain Bacillus sphaericus is selected as it is
ureolytic, alkaline tolerant and due to its ability to produce hydrolysis of urea which facilitates in
carbonate precipitation.

The process of mixing is quite destructive to bacterial cells due to formation of cement matrix
for a thicker form due to hydration. Bacteria from 1 to 3 ym in size are common, but most spores are
smaller than 0.5 ym in diameter. The probability of crushing the microorganisms is therefore an
unfortunate consequence. Also, there can be effects of churning that are seen as damaging
mechanical forces. Hence, it is highly recommended to cover the bacteria with a protective coat
before mixing. For example, as it has been noted, application of appropriate bio-reagents along with
immobilization of bacteria has been effective in the healing process of cracks of about 0.46 mm wide,
which is two times the control, hence, appropriate bacteria carrying materials devoid of interference
with the microbial carbonate precipitation process and the concrete should be applied. [2]

Because water is a vital component for the existence of bacteria, in self-healing systems
requiring the viability of bacteria, the most important factor is the availability of a large quantity of
water. It is obvious that in practice, constant water immersion is impractical. It is also important to
ensure that the amount of water present is satisfactory without the intervention to achieve acceptable
results. This may be possible with the use of hydrophilic hydrogels containing polymer chains. They
have high water absorption capacity, and can retain large networks of water, or undissolved liquid
solution, suspended within the structure. The water so retained should be allowed to escape slowly
after absorption. Thus, it is reasonable to say that there are two major advantages of using microbial
CaCO03 and hydrogel in combination. First, hydrogel can act as a protective shield for the bacteria
while mixing and during the hydration process. Second, it can help in the precipitation of CaCO3 by
acting as a water reservoir.
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