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Abstract: Over the past few decades, the global economy has faced significant
challenges related to climate change, environmental degradation, and resource
depletion, leading to the emergence of green industrial policies as a strategic
response to the need for sustainable development. The early 2lst century is
characterized by the intensive integration of environmental objectives into economic
strategies, with a particular focus on the development of clean technologies,
renewable energy sources, and energy efficiency.

This paper examines the impact of green industrial policies on key macroeconomic
indicators, including economic growth, productivity, exports, and employment. The
methodology is based on a comprehensive review of relevant literature, reports from
international organizations, and illustrative case studies from Serbia. The findings
indicate that green industrial policies contribute to structural economic
transformation, enhance competitiveness, and create new employment opportunities,
while simultaneously requiring substantial institutional and financial efforts.

The paper concludes that green industrial policy represents a crucial instrument for
ensuring long-term economic stability and resilience. It emphasizes the importance
of a holistic and coordinated approach to policy implementation, integrating
environmental, social, and economic dimensions to maximize sustainable
development outcomes.
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Introduction

In the context of intensifying climate change, environmental degradation,
and growing pressures on limited natural resources, modern economies are
increasingly directing their development strategies toward models that integrate
economic growth with sustainability principles. In this context, green industrial
development policies represent an important instrument of public policy aimed at
simultaneously fostering structural transformation of the economy, improving
environmental efficiency, and ensuring the long-term competitiveness of national
economies. These policies encompass a wide range of measures, including
subsidies for clean technologies, tax incentives, regulatory support, investments in
renewable energy sources, as well as support for innovation and the development
of sustainable industrial sectors.

From a macroeconomic perspective, the implementation of green industrial
policies raises a number of complex questions regarding their effects on key
performance indicators such as gross domestic product (GDP), employment,
inflation, productivity, and foreign trade. While some authors emphasize the
potential of these policies to stimulate economic growth through technological
innovation and the creation of new “green” jobs, others highlight possible short-
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term transition costs, including increased fiscal burdens, structural disruptions in
the labor market, and upward pressures on energy prices.

Furthermore, the effects of green industrial policies are not uniform and
largely depend on the institutional framework, the level of economic development,
the structure of the industrial sector, and the degree of technological readiness.
Developed countries often have greater capacity to implement such policies due to
more advanced financial markets and innovation systems, whereas developing
countries face constraints related to limited financial resources and institutional
capacities, which may affect the intensity and effectiveness of green policy
implementation.

Building on the above, the aim of this paper is to analyze the effects of
green industrial development policies on key macroeconomic indicators, with a
particular focus on their direct and indirect impacts on economic growth,
employment, and external balance. The paper seeks to provide a theoretically and
empirically grounded understanding of the relationship between environmental
sustainability and macroeconomic stability, as well as to identify the key
mechanisms through which green policies influence economic dynamics.

In line with the research objective, the following hypotheses are formulated:

H1: Green industrial policies have a positive impact on economic growth by
stimulating investment, innovation, and structural transformation.

H2: The implementation of green industrial policies contributes to increased
employment and the development of new “green” jobs, particularly in renewable
energy and sustainable sectors.

H3: Green industrial policies enhance export performance and international
competitiveness through the promotion of environmentally friendly products and
technologies.

Literature review

The concept of the green economy refers to a development model aimed at
improving social welfare while simultaneously reducing environmental risks and
negative impacts on the environment. In line with the definition provided by the
United Nations Environment Programme, the green economy is understood as an
economic system that enhances quality of life and social equity, while significantly
alleviating pressures on natural resources and ecosystems (United Nations
Environment Programme, 2011). Such an approach implies that economic
development should not occur at the expense of environmental preservation, but
rather must be grounded in the principles of sustainability and the long-term
balance between economic, social, and environmental objectives.

Contemporary research highlights the importance of a stable
macroeconomic and institutional environment for the successful implementation
of green policies and the achievement of inclusive green growth. Chen et al. (2024)
emphasize that macroeconomic stability, including low inflation, sustainable
public debt, and balanced external accounts, creates a favorable environment for
investments in green technologies and the development of environmentally
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friendly sectors. Paroussos et al. (2020) further underline the role of the financial
sector and technological progress in promoting green transition, noting that
efficient capital allocation and innovation capacity can mitigate short-term costs
and contribute to long-term growth. Similarly, Gu et al. (2021) demonstrate that
high levels of economic policy uncertainty in developing countries, such as China,
can limit green investments, slow down innovation, and reduce the social
inclusiveness of economic growth, highlighting the need for a predictable and
stable regulatory environment. In the context of Serbia, Puric¢in (2025) additionally
points out that tax policy represents a key instrument supporting the green energy
transition, particularly in small economies, as it can mitigate economic and fiscal
risks and facilitate the implementation of sustainable development strategies.
Overall, these findings suggest that the success of green policies depends on the
synergy between macroeconomic stability, financial and technological capacities,
institutional predictability, and adequate fiscal support.

Contemporary research emphasizes that the success of green policies and
sustainable development depends on the integration of economic, technological,
and institutional factors. Apostu et al. (2023) point out that in Europe there is a
need for synergy between environmental protection, economic growth, and circular
economy principles, as sustainable development requires the simultaneous
balancing of ecological, economic, and social objectives. Cheng et al. (2024)
highlight that intellectual property protection and investments in domestic and
international R&D are key mechanisms for promoting sustainable economic
growth and technological progress, thereby enhancing the capacity for
implementing green technologies. Similarly, Ozer (2023) underscores the role of
green financing in optimizing resource management and applying circular
economy principles, which contributes to more efficient resource use and long-
term economic sustainability. In addition, DaSi¢ and Anufrijev (2022) emphasize
that digital transformation represents an additional instrument for implementing
the green economy, as it enables better policy coordination, monitoring of
environmental indicators, and improved transparency in the sustainable
development sector. OECD (2022) further stresses that inclusiveness and the
equitable distribution of the benefits of green policies increase social acceptability
and contribute to more stable and long-term economic growth. The combination of
these factors—institutional stability, financial and technological capacities, digital
solutions, and social inclusion—forms the foundation for a holistic approach to the
green transition, especially in resource-constrained countries, where coordination
of fiscal, regulatory, and innovation policies can significantly influence the success
of sustainable strategies.

1. Green Industrial Development Policies
Green industrial development policies are strategic instruments designed to
promote sustainable economic growth by integrating environmental objectives into
industrial and technological development. These policies typically include
incentives for clean technologies, renewable energy investments, regulatory
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support for eco-friendly production, and promotion of innovation in sustainable
industrial sectors. By targeting both environmental performance and industrial
competitiveness, such policies aim to foster structural economic transformation,
create “green” employment opportunities, and enhance long-term macroeconomic
stability (Chen et al., 2024; Apostu et al., 2023; Ozer, 2023). Objectives of Green
Industrial Policy (Allan & Nahm, 2025) are:

1.

Strategic positioning of domestic firms in global supply chains (the state
uses industrial policy to ensure that domestic firms occupy favorable
positions in low-carbon and green technology sectors).

Response to global competition and technological dynamics (the policy
enables domestic industries to compete internationally, especially under
conditions of dominance by certain countries in green sectors).

Managing technological and sector-level uncertainty (the policy adapts to
the degree of technological uncertainty in the industry, using targeted or
flexible measures to promote innovation).

Promoting collaboration between the state and the private sector
(governments create an environment for joint decision-making on
investments and technological development, including coordination
between public and private actors).

Supporting innovation and the development of green technologies (the
policy aims to facilitate research and development, technology transfer, and
the diffusion of green innovations within industrial sectors).

The implementation of green industrial policies brings multiple macroeconomic
benefits, reflected across various segments of economic activity and sustainable
development. Key effects include:

Increased investment in innovation and clean technologies — policies
encourage investment in research, development, and adoption of
environmentally friendly technologies, contributing to technological
advancement and sectoral competitiveness.

Reduced energy dependence and costs — transitioning to renewable energy
sources and energy efficiency decreases reliance on energy imports and
contributes to long-term fiscal and energy stability.

Enhanced competitiveness and export of green products — incentives for
production and innovation in green sectors increase exports and enable
domestic firms to occupy stronger positions in international markets.
Creation of new jobs in green sectors — the development of renewable
energy, recycling, and environmentally sustainable industries generates
employment opportunities and supports social inclusion.

Reduction of negative external environmental impacts — the adoption of
green technologies and sustainable production processes reduces
emissions, pollution, and other ecological risks, contributing to long-term
economic and social stability.

The combination of Allan & Nahm’s (2025) objectives with these macroeconomic
effects demonstrates that green industrial policy functions as a comprehensive
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instrument: it enables strategic positioning of domestic firms, encourages
innovation and public—private collaboration, and supports growth, productivity,
employment, and sustainability. Successful implementation of these policies
requires a stable institutional framework, predictable regulatory environment, and
adequate fiscal support, which is particularly important for resource-constrained
countries (Chen et al., 2024; OECD, 2022; Gu et al., 2021).

Green industrial policy is implemented through a variety of instruments that enable
the practical realization of defined objectives and directly influence
macroeconomic indicators. Key instruments include:

e Fiscal instruments — tax incentives and subsidies for companies investing
in green technologies, as well as the use of green bonds to finance projects
with positive environmental impacts (European Environment Agency,
2025; European Commission, 2020).

e Regulatory instruments — these include the introduction of stricter
standards and norms for emissions and product design, bans on the use of
harmful materials and technologies, and market-based mechanisms that
encourage the reduction of total emissions. Such instruments allow states
to legally regulate the behavior of industry and consumers, directing
economic activity toward reducing negative environmental impacts and
strengthening sustainable technologies (Stacenko & Muravska, 2025).

2. Impacts of Green Industrial Policy on Macroeconomic Performance
The analysis of the macroeconomic effects of green industrial policies
encompasses multiple dimensions, including their impact on economic growth,
production structure, productivity, and technological progress, as well as
consequences for foreign trade and employment. These aspects are key for
understanding how environmentally oriented measures can transform traditional
development models and generate new sources of competitive advantage. The
following sections will examine in detail how the implementation of green
industrial policies influences economic.

Green industrial policies represent a key instrument for achieving sustainable
economic growth, as they integrate environmental objectives with industrial
development and enable structural transformation of the economy. Their impact is
reflected not only in GDP growth but also in improvements in productivity,
technological advancement, employment, and competitiveness (OECD, 2023).

Similar initiatives are being implemented in Japan and South Korea through the
Green Growth Strategy and the Korean New Deal programs, focusing on the
development of hydrogen technologies, smart grids, and energy efficiency. These
programs reduce dependence on fossil fuels and strengthen the competitiveness of
national industries in the global market (UNIDO, 2022). In Serbia, green industrial
policy has been implemented through strategic documents such as the Industrial
Policy Strategy 2021-2030 and the National Plan for Green Transition, aiming to
modernize production capacities, introduce energy efficiency measures, and
promote a circular economy, thereby contributing to long-term economic growth
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and enhancing the export competitiveness of domestic companies (United Nations
Environment Programme, 2021).

In addition to their economic impact, these policies have a social
dimension: investments in green technologies generate new jobs in high-tech
sectors and promote the development of human capital through the acquisition of
new skills and educational programs, thereby contributing to sustainable and
inclusive growth (Pakovi¢ 2024).

Furthermore, modelling analyses of fiscal spending adopted in the
aftermath of COVID-19 indicate that 1 dollar invested in research, development,
and demonstration (RD&D) generates six times greater cumulative emissions
reductions by 2050 than the same dollar spent to support adoption of existing
technologies. This highlights the substantial long-term returns from supporting
low-carbon innovation and reinforces the importance of fiscal and policy measures
that prioritize R&D for the net-zero transition (OECD, 2022).

Figure 1 GHG emissons reduction in the Fiscal Push Scenario

GHG emissions reductions in the Green Fiscal Push Scenario, by RD&D and adoption support
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Estimates of employment in green sectors vary significantly across countries and
methodologies, reflecting differences in definitions, data sources, and
measurement approaches. Green jobs encompass positions that directly contribute
to environmental sustainability, including renewable energy, energy efficiency,
waste management, and low-carbon technologies. Table 1. summarizes selected
estimates from recent studies, highlighting the diversity of approaches and the scale
of green employment internationally.

Table 1 Estimates of green jobs across countries and studies

Study Green job estimates =~ Country / Time Approach / Sector
Coverage period
Eurostat (2021) 2%; 4.4 million full- EU-27 (cross- 2019 Environmental Goods
time equivalent jobs country) and Services Sector
IRENA & ILO 1.24 million FTE EU 2021 Renewable = Energy
(2022) Employment
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ONS (2020) 1% of non-financial United 2020 Industry-based, low-
employment Kingdom carbon sectors
Valero et al. 17-39% United 2011- | Task-based,
(2021) Kingdom 2019 industry/occupation
(economy- approach
wide)
Bowen &  40% Former EUI5 2006— @ Task-based, O*NET;
Hancké (2019) countries /2016 occupation-based
EU-28
ECO Canada 3.8% Canada 2006— | Task-based, O*NET;
(2021) (economy- 2016 occupation-based
wide)
Elliott et al. ~30% Netherlands 2020 Mixed: occupation
(2021) and  industry-based
(EGSS)
Vona, Marin & @ 3% green intensity of = US 2006— | Task-based, O*NET;
Consoli (2019) employment metropolitan 2008 occupation-based
(employment- and non-
weighted share of metropolitan
green tasks in  areas
economy)
Bowen, 19.4% (direct and US 2014 Task-based, O*NET;
Kuralbayeva &  indirect green jobs) occupation-based
Tipoe (2018)
Source: OECD (2023)

www.oecd.org/content/dam/oecd/en/publications/reports/2023/03/job-creation-and-
local-economic-development-2023 _ab3b49a8/21db61cl-en.pdf?utm

Green industrial policies have been shown to positively impact export
performance, particularly in sectors related to renewable energy and environmental
technologies. Global trade in renewable energy equipment, such as solar panels
and wind turbines, i1s growing faster than overall industrial exports, reflecting the
increasing competitiveness of green technologies and the strategic positioning of
domestic firms in international markets (International Renewable Energy Agency,
2022). Policy instruments, including subsidies, tax incentives, and support for
green innovation, further enhance firms’ ability to expand the share of
environmentally friendly products in international trade (Zeng at al, 2022).

Early adoption of green industrial strategies also contributes to export
diversification and an increase in high value-added exports in environmental
sectors. Countries implementing proactive green transition programs, such as
Japan, South Korea, and European Union member states, demonstrate that
investments in renewable technologies and sustainable industrial practices not only
reduce dependence on fossil fuels but also strengthen the competitiveness of
national industries in global markets (United Nations Industrial Development
Organization, 2022).

Kang and Lee (2021) highlight that targeted environmental policies have a
significant positive impact on international trade in green products. Their research
shows that countries that proactively implement measures to promote sustainable
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technologies and environmentally friendly production achieve a higher share of
green products in their total exports. Such policies, including innovation
incentives, subsidies, and regulations favoring green technologies, not only
enhance the competitiveness of domestic firms but also enable export
diversification in higher value-added sectors.

The number of people employed in sectors related to the green economy is
increasing significantly as countries intensify their green industrial policies. In the
European Union, the environmental goods and services sector employed
approximately 6.67 million people in 2022, representing about 3.1% of total
employment and highlighting the trend of creating new jobs in areas such as
renewable energy, energy efficiency, and waste management (European
Environment Agency, 2023). Globally, data from IRENA and the ILO indicate that
employment in the renewable energy sectors rose to around 13.7 million in 2022,
further confirming the positive impact of green investments on job growth
(International Renewable Energy Agency & International Labour Organization,
2023).

For the period up to 2022-2023, the latest Eurostat data indicate that
employment in the environmental goods and services sector in the EU-27 reached
approximately 6.7 million full-time equivalents (FTE), with further growth in 2023
across key EU economies. This trend highlights that green industrial and
environmental policies contribute to the expansion of jobs in areas such as
renewable energy, resource management, and environmental protection.

The accompanying figure illustrates the gross value added from the total
output of the environmental economy by country. Countries with more advanced
green policy frameworks, such as Germany, France, and Spain, show higher
contributions to value added, reflecting the economic significance of investments
in sustainable industries and the direct link between policy support and labor
market growth in the green sector (Eurostat, 2023).
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Figure 2 Gross value form total output of the environmrntal economy by country

Gross value added from total output of the environmental economy, by country,
2022-2023
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Employment in the renewable energy sector exhibits significant regional
disparities, with China holding a dominant position globally. This leadership is
driven by large-scale capacity expansion and strong control over manufacturing
supply chains, enabling the creation of a substantial number of jobs, particularly in
production and installation phases. In addition to China, countries such as the
United States, India, Brazil, and the European Union are also experiencing
employment growth through the development of domestic supply chains and the
expansion of renewable energy infrastructure.

These trends have important implications for economic and education policies,
as the growing demand for labor in green sectors requires the development of new
skills and reskilling programs, particularly for younger workers, in order to ensure
a just transition. At the same time, the expansion of off-grid technologies, such as
decentralized solar systems in rural areas, creates additional employment
opportunities—especially for women—and fosters entrepreneurship, contributing
to greater social inclusion. In this context, the green transition should be understood
not only as a technological shift but also as a broader socio-economic
transformation that requires the integration of economic, social, and environmental
objectives within comprehensive public policies.
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3. Implications of Green Industrial Policy for Serbia

The implementation of green industrial policy in Serbia represents an important
step toward aligning economic development with sustainability principles and the
European regulatory framework. Under conditions of structural constraints—such
as dependence on energy-intensive industries, insufficient levels of technological
development, and limited financial resources—the green transition has the
potential to act as a driver of economic modernization. Investments in energy
efficiency, renewable energy sources, and the circular economy can contribute to
increased productivity, reduced production costs, and enhanced competitiveness of
domestic firms in international markets.

At the same time, the macroeconomic effects of green industrial policy in
Serbia are reflected in increased investment, rising employment in emerging
industrial sectors, and the gradual diversification of exports. According to available
data, Serbia has recorded a continuous increase in the share of investments in
sectors related to the energy transition, while the development of the regulatory
framework and access to European funds further support this process.
Nevertheless, challenges remain in terms of institutional capacity, financing, and
the need for human capital development.

In order to illustrate the macroeconomic significance of the green transition, an
overview of key indicators relevant to Serbia is presented below.

Table 2. Key Indicators of Green Transition in Serbia

Indicator Value Period Note

Share of renewable ~27% 2022 Above the average of

energy in gross final some transition

energy consumption economies

Share of industry in ~20% 2023 High  potential  for

GDP decarbonization

Foreign direct ~4-5  billion 2022—  Increasing investments

investment (FDI) EUR annually 2023 in energy and
infrastructure

Energy import ~30-35% 2022 Potential for reduction

dependency through renewable
energy

Employment in “green” Increasing 2020—  Particularly in energy

sectors (estimate) trend 2023 and waste management
sectors

Source: Statistical Office of the Republic of Serbia (2023); World Bank (2023)
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Conclusion

Considering the presented indicators, it can be concluded that green
industrial policy in Serbia has the potential to become an important instrument for
long-term economic growth and structural transformation. However, its success
depends on the state’s ability to ensure a stable institutional framework, stimulate
investment, and enhance technological and human resources. In this context, the
green transition represents not only an environmental objective but also a key
development opportunity for improving the competitiveness of the Serbian
economy.

The results of the analysis confirm that green industrial policy in Serbia has
the potential to stimulate long-term economic growth (H1). Investments in
renewable energy, energy efficiency, and the circular economy contribute to the
modernization of industrial capacities, increased productivity, and enhanced
competitiveness of domestic companies in international markets.

Furthermore, it has been established that green industrial policy positively
affects exports and international competitiveness (H2), particularly in sectors
related to green technologies and sustainable products. Green transition strategies
allow for the diversification of the export structure and an increase in the share of
high value-added products in Serbia’s foreign trade activities.

It is also confirmed that green industrial policy encourages employment
growth in new industrial sectors (H3), including jobs in renewable energy, energy
efficiency, and resource management. However, its success largely depends on the
development of institutional capacities, investment incentives, and human capital,
as well as on an integrated approach to public policies.

Overall, green industrial policy proves to be a crucial instrument for
achieving long-term structural transformation and sustainable economic
development in Serbia, confirming all three of the proposed hypotheses.

Discussion

The discussion shows that green industrial policy not only improves
economic indicators but also enables the creation of more competitive industrial
structures. The positive effects on growth, exports, and employment confirm the
findings of similar studies in the European Union, Japan, and South Korea, where
green strategies promote technological development, export diversification, and
the creation of “green” jobs.

Nevertheless, the results indicate certain challenges for Serbia: limited
financial resources, insufficient technological capacity, and the need to strengthen
institutional frameworks may slow down the transformation process. To fully
realize the potential of the green transition, it is necessary to integrate fiscal,
regulatory, and educational measures, including reskilling programs and support
for innovation in green sectors.

This analysis also highlights the need for future quantitative research that
would more precisely measure the impact of green policies on individual
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macroeconomic indicators and allow for comparative studies with countries at
similar development levels.

Overall, green industrial policy in Serbia represents an instrument that
simultaneously links economic growth, competitiveness, employment, and
sustainability, confirming its strategic importance for the country’s future
development.

While writing the present article, the authors, Ana Anufrijev and Marko Mili¢, did not use
generative Al.
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