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Abstract

The Western Balkans face stable economic growth, accompanied by significant
environmental degradation. Issues include industrial pollution, resource over-exploitation, and
ineffective regulations, resulting in strained ecosystems. This study analyzes literature and policies
addressing the environmental impacts of industrialization and infrastructure development. As GDP
levels have risen consistently, the evidence is that economic growth has typically been achieved in the
expense of the environment's health, particularly in the form of short-term air pollution and
degradation of the environment. Efforts are made towards promoting clean energy, but these efforts
have moved slowly and piecemeal. The view is that for the Western Balkans to achieve sustainable
development, additional investment in clean technologies, more comprehensive policy structures, and
planned inclusion of environmental imperatives in economic planning are required. These steps are
specifically crucial considering the path of regional integration into the European Union, where
economic development with environmental protection will be instrumental in attaining inclusive and
sustainable long-term development.
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INTRODUCTION
The countries of the Western Balkans have followed pro-growth economic strategies to
promote socio-economic development during the last decades, but that rapid economic
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expansion has increased pressures on natural capital stocks, biodiversity, water
resources, and forest coverage, while also driving higher greenhouse gas emissions.
Further research into the environmental consequences of growth in the Western
Balkans is vital as policymakers aim to design and implement an environmentally
sustainable development path that balances economic objectives with ecological balance
(Vincent and Botetzagias 2015). In the linear economy model, the more goods are
produced and consumed, the more pollution results from industrial production and the
use and disposal of products. Air and water pollution generally increases with economic
expansion. Economic growth often involves increased extraction and use of natural
resources such as fossil fuels, minerals, timber, etc., and as a result overexploitation
and depletion of resources damage ecosystems. Development associated with economic
growth leads to land use changes because forests and wilderness areas can be cleared
for housing, commercial property, agriculture, or resource extraction resulting in
habitat loss. In general, rapid economic growth is historically strongly associated with
increased environmental impacts. Sustainability efforts and the move towards a
greener economy are still needed to combat the damage from industry and ever-
increasing consumption. Economic prosperity and growth provide countries with income
to potentially invest in development such as renewable energy, clean transportation,
and waste reduction systems. Foreign investment has boosted economic activity in
energy, manufacturing, and services. Although economic growth in the Western
Balkans has raised income levels, it has also had detrimental effects on ecosystems. The
execution of environmental policies consistent with the EU is still lacking. The paper
argues the need for stronger environmental impact assessments, green investments,
eco-taxes, and sustainable land use planning to mitigate the ecological consequences of
future development in the region. The research helps address the knowledge gap about
growth-environment linkages specific to the Western Balkans context, which has
received limited empirical study. The findings can make a significant contribution to
the scientific understanding of sustainability issues arising from the economic model of
the region. Analyzing the correlations between economic factors and environmental
indicators can guide policies that seek to mitigate ecological degradation as economies
in the region continue to grow. Studies offer valuable insights for policymakers to
develop comprehensive policies that promote economic growth and environmental
sustainability, such as investing in clean energy, implementing stronger environmental
regulations, and encouraging environmentally sound management practices (Mitic,
Fedajev, and Koji¢ 2023). The findings may have practical implications for sustainable
regional development. The findings would help highlight key environmental impact
dimensions needed for policy interventions that support greener growth.

LITERATURE REVIEW

Ecological concerns about worsening climate change impacts, biodiversity loss,
pollution, and resource depletion have been heightened in recent decades by economic
growth fueled by rapid industrialization, urbanization, trade, infrastructure
investment, and resource use (UNEP 2019). This has led to a great deal of scholarly
research that attempts to describe both theoretically and empirically the relationships
between the expansion of economic activity and production and the preservation or
deterioration of the environment in a variety of ways. Examining this vast body of
research on the relationship between growth and the environment is essential to
guiding current policy discussions.
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Many research theories and frameworks that examine the connections between models
of economic growth and environmental changes have emerged over the past few
decades. More significantly, Kuznets' theory that income inequality eventually declines
with greater economic development forms the basis of the Environmental Kuznets
Curve (EKC) hypothesis. The EKC describes a trajectory with a shape of inverted U
whereby at first, pollution increases due to industrialization and growth; then following
an income inflection point, pollution declines as countries tend to move to cleaner
service economies. This is argued by Panayotou (1993) and further supported by
Galeotti et al. (2006). In short, the EKC hypothesis posits an inverted U-shaped
relationship between economic development and environmental degradation (Grossman
and Krueger 1991). Initially, environmental damage increases in the early stages of
economic growth due to further industrial expansion, the absence of regulations, and
the downgrading of environmental issues. However, at a certain point, further economic
development leads to environmental improvement as countries adopt cleaner
technologies, strengthen policies, and increase environmental awareness (Dinda 2004).
EKC implies that environmental degradation may be a temporary phenomenon that
diminishes once a country reaches a sufficient level of economic progress and prioritizes
the environment. Numerous empirical studies have analyzed how the main indicators
of economic growth are related to different measures of environmental degradation.
Grossman and Krueger (1991) pioneered cross-country analysis of the environment-
income relationship, finding an inverted U-shaped curve that fit the data in many
cases. This supported the Environmental Kuznets Curve (EKC) hypothesis of economic
growth eventually self-correcting some pollution problems. Further influential studies
such as Shafik (1994) and Selden and Song (1994) used expanded country samples and
additional explanatory variables, finding evidence of EKC relationships for several local
air and water pollutants. While the environmental Kuznets curve remains an
influential conceptual paradigm, various debates and critiques challenge its
assumptions and applicability across different countries and contexts. Developing
countries highlight issues around turning points at relatively high-income levels that
have not yet been reached and the limitations to 'progress' to clean economies without
historical industrialization (Stern et al. 1996). Critics argue that the model does not
apply universally with tipping points depending on contextual factors, while others
have proposed extensions that integrate capital, trade, policy incentives, and technology
adoption elements to complement the basic EKC. Other research has shown weaker
support for the EKC theory (Stern 2004). Harbaugh et al. (2002) claim that technique
and sample strongly influence the results. Panayotou (1993) emphasized the
importance of policies, institutional quality, and the use of technology as mediators,
criticizing the simple deterministic EKC modeling. The economic structure also matters
- service-dominated economies tend to pollute less at similar income levels to industrial
economies (Suri and Chapman 1998). There is weak and limited evidence that the EKC
applies universally across pollutants and countries (Stern 2004). The level of income
required to improve the environment can be very high, beyond the reality of developing
countries (Dinda 2004). EKC also does not consider ecosystem boundaries, power
imbalances, or spatial displacement of impacts (Stern et al. 1996). Overall, the EKC
provides a useful but incomplete and contested overview of the growth-environment
relationship in the development path of the Western Balkans.

Ecological Modernization Theory (EMT) argues that environmental problems
can be addressed through technological innovation, economic restructuring, and social
change. It argues that environmental degradation can be curbed through technological
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progress, innovation in production systems, and transformations in institutions rather
than limiting economic growth (Mol 2009). Appropriate government regulation,
economic incentives for green technology, and environmentally conscious business
practices can promote ecological sustainability along with profitability (Huber 2008). It
offers an optimistic perspective that win-win solutions that balance environmental and
economic priorities are feasible (Christoff 1996). It conceptually integrates
environmental protection into discussions of modernization in contrast to treating them
as opposing goals (York and Rosa, 2003). Criticized for techno-optimism and
overestimating the potential of green technology while underestimating the scale of
transformations required (Foster 2002) This approach reconciles economic growth and
environmental protection objectives through technology-driven efficiency, innovation,
and flexible domestic policies and involves businesses and markets as solutions through
sustainable products. It offers a politically sustainable and business-friendly vision
focused on innovation, but risks being overly optimistic about the potential to
sufficiently green current economic paradigms.

The Treadmill of Production Theory argues that the global capitalist system
drives an ever-increasing and ecologically harmful economic expansion as it promotes
the continuous expansion of production and consumption without attention to
environmental limits (Schnaiberg 1980). Economic, political, and social institutions are
all oriented towards ever-increasing production, profit accumulation, and expanding
GDP measures (Gould et al. 2004). This dynamic generates increased resource
extraction and waste that degrade ecosystems (Schnaiberg and Gould 2000). It
highlights the systemic drivers of environmental instability embedded in modern
economies and governments (Buttel 2003). It claims that only transformative changes
in these systems can curb their harmful environmental outcomes (Gould et al. 1996). It
was criticized for understating the potential for reform within capitalist systems (Mol &
Sonnenfeld, 2014), presenting a rigid and deterministic view without clear transition
paths (Foster 2012).

Economic activity also produces considerable waste and pollution for the
environment, and farming and urban development that are unsustainable will lead to
erosion of soil - or the soil process. Economic growth that denigrates species also leads
to habitat loss and over-consumption of natural resources, and it can place biodiversity
at risk. Evidence suggests protectionist and protective environmental policies can limit
adverse outcomes and the evidence shows rising incomes or population growth, is
correlated with deforestation in some places as well. Stern (2004) indicates that the
quality of institutions is essential in influencing the environmental impacts of economic
growth. In the Western Balkans, inadequate environmental governance and irregular
regulatory enforcement have hindered sustainable development (Cierco Gomes 2019).
Furthermore, the area's dependence on fossil fuels and aging industrial infrastructure
worsens pollution and the exhaustion of resources (Ignjatovié, Filipovi¢c and
Radovanovié, 2024). Roca (2003) showed that sulfur dioxide and particulate matter
emissions increased significantly as economic output increased in Spain over 26 years,
with income eventually reducing some emissions. Naidoo and Adamowicz (2004) linked
rising GDP per capita to greater threats to endangered bird and mammal species in
developing countries as more land was converted to exploitative uses. Johnstone and
Labonne (2004) used household data to link higher incomes with higher levels of
municipal solid waste generation in OECD countries. Increased output from
manufacturing sectors that rapidly increase to meet export demand or domestic
consumption generally increases the levels of atmospheric emissions - sulfur dioxide,
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nitrogen oxides, particulates, etc., which contribute to urban air pollution during
industrialization. early (Grossman and Krueger, 1995). Meanwhile, growth-related
transportation also worsens air quality, although this relationship may shift with new
technologies over longer periods of time (Dinda et al. 2000). Major infrastructure
development for sectors such as energy, forestry, and agriculture generates significant
ecosystem disruption including deforestation, habitat fragmentation, biodiversity
decline and localized issues such as soil erosion or waterway sedimentation (Al-Mulali
et al. 2015). However, growth in service industries tends to bring relatively less
ecological damage (Wang et al., 2012). Without proper regulations, firms externalize
environmental costs that lead to excessive waste generation and harmful emissions. Ili¢
and Nikoli¢ (2016) found that GDP growth in Serbia was associated with greater
packaging waste generation per capita without associated recycling using a
multivariate regression. Radusinovic (2017) qualitatively assessed ecosystem threats
from hydropower, mining, and logging related to export sector growth aspirations in
Bosnia, Albania, and other Western Balkan countries. Sergo et al. (2014) assessed the
links between enterprise growth, infrastructure expansion, and threats to habitat loss
in forest-protected areas in Croatia. Galev (2015) modeled the economic factors driving
the increase in municipal waste and low recycling initiatives in many Western Balkan
countries. Leitdo (2010) examined indicators of economic growth and pollution during
the period 1995-2005 in six transition economies including the Balkan countries,
Bulgaria and Romania. The results showed a pattern consistent with the theory of the
Environmental Kuznets Curve - air and water pollution increases in the early stages of
development due to industrialization and urbanization, but moderates with higher
incomes. Andreoni and Galmarini (2012) analyzed a dataset in 32 Central and Eastern
European countries during the period 1990-2007. Using various econometric models,
they found evidence that trade openness and intensity worsen total CO2 emissions,
indicating potential effects for transition economies focused primarily on industrial
exports. Vincent and Botetzagias (2015) discuss environmental and sustainability policy
issues in the context of EU integration of the Western Balkans. The authors note that
empirical research remains limited on the links between accelerated development and
ecological outcomes in the region amid a growth model centered on resource extraction
and industrial production for export. Empirical evidence confirms the links between
drivers of economic expansion and various environmental degradation outcomes, but
the magnitude and direction of impacts vary substantially based on socio-economic and
policy dynamics specific to the country and local contexts over time. The Western
Balkans should incorporate these worldwide insights into customized policy
frameworks that tackle regional environmental and economic issues.

Economic Growth and Environment Nexus in Western Balkans

Macroeconomic stability, export-oriented industrialization, trade liberalization, and
foreign investment have all contributed to the economic development that Western
Balkan countries have experienced between 2000 and 2018 (Sanfey and Miltovic, 2018).
However, resource extraction, industrial pollution, waste, greenhouse gas emissions,
and biodiversity loss are some of the environmental problems brought by this growth
(Baldwin et al. 2018). These countries adopted market economies when Yugoslavia
broke, but their quick economic development defeated environmental security
measures, causing deforestation, air and water pollution, and extinct of species (UNEP
2019). Nonetheless, the economic growth has not translated into effective
environmental safeguarding and stabilization measures. Although environmental
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effects might be anticipated following development projects, the magnitude and rapidity
of recent economic expansion in the Western Balkans have distinctly influenced
ecosystems, biodiversity, and natural resources. Limited oversight and informal
development have exacerbated ecological damage. Although all Western Balkan
countries have adopted environmental regulations modeled after the EU, enforcement
remains weak and corruption is an obstacle (Borzel and Fagan, 2015). The pressure for
quick returns on investment outweighs ecological considerations for both domestic and
foreign firms. Environmental impact assessments are rare or superficial. Industrial
production, mining, metallurgy, and hydropower construction have contributed to more
emissions and discharge of untreated waste. The air quality, especially in cities such as
Sarajevo and Belgrade, has fallen considerably. Various infrastructure projects, urban
dispersion, and unstable forestry practices have destroyed or fragmented forests and
sensitive ecosystems, along with the Adriatic coast and inland forests. Economic
activity, combined with the effects of climate change, has increased pressure on limited
water resources in most parts of the region, especially affecting agricultural
productivity. Most Western Balkan countries greatly rely on coal and lignite for energy
production. Renewable energy is still underdeveloped, although the capacity of solar
and air is gradually increasing. Membership in the European Union may bring more
funds and know-how to a green economy, but the effective implementation of
environmental protection measures associated with economic modernization is
uncertain in the field. The Western Balkans have pursued aggressive economic
expansion since the fall of communism, aiming to stimulate the development of regional
industry and infrastructure. However, between 2003 and 2013, the peak of growth in
countries such as Serbia, Bosnia, and Herzegovina, and Montenegro coincided with over
250,000 hectares of forest loss as well as an increase in unrecycled plastic waste by
nearly 230% (Jones and Paterson 2017). The boom in mining, metallurgy, and
manufacturing has caused soil contamination with heavy metals in the land in the
Western Balkans (Arias-Navarro 2024). Deforestation, pollution, and land degradation
impacts accelerated as regulatory institutions tried to curb the growth-focused business
sector (Lennox and Hollender, 2020). The acceleration of economic liberalization and
open access to global markets outpaced the development of environmental oversight
bodies in most of the Balkans (Trbojevié, Jovanovié and Durdevié¢ 2024). Limits on
emissions, deforestation practices, and waste disposal were often outdated or poorly
enforced amid the regulatory turmoil. Regulatory agencies faced limited funding, legal
ambiguity, and understaffing. For example, in Bosnia and Herzegovina, the state
environment agency received only 0.3% of the government budget in 2017, severely
limiting monitoring and enforcement capabilities (UNECE 2019). The combination of
bureaucratic red tape, budget constraints, and outdated sustainability frameworks pose
substantial challenges in building effective environmental protections. A recent UN
environmental report on Southeast Europe found that areas with the highest GDP
gains since 2000 also experienced disproportionate increases in levels of pollution,
forest degradation, and other indicators of environmental cost (United Nations 2019).
The expansion of coal power, unregulated dumping of waste from manufacturing, and
desert cleared for infrastructure projects were all major drivers of environmental
damage directly linked to economic growth activities across Western Balkan countries
(United Nations 2019). The Balkan areas with the highest GDP growth had
disproportionate pollution and increased biodiversity loss (United Nations 2019). Key
drivers included coal power, manufacturing waste, and infrastructure. Coal provides
over half of the region's electricity needs, making the Balkan countries among the most
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coal-dependent countries in Europe. However, existing power plants mainly use lignite,
which emits more SO2, and NOX than harder coal. Emissions are mainly generated
from human activities, including energy consumption, transportation and heavy
industry combustion. Households contribute substantially to air pollution as they rely
on cheap, outdated, energy-inefficient appliances and outdated wood-burning devices
for heating. 67% of households still use fuelwood or solid fuels, and out of five million
households three million use stoves. The Western Balkan countries, except Albania,
rely on coal for around 70% of their electricity production and have seven out of ten of
the most polluting coal-fired plants in Europe. Furthermore, the increase in production
from the opening of trade has increased the unregulated dumping of industrial waste
and chemicals. Over 43% of Macedonia's soil shows the presence of heavy metals from
mines and factories (Simmons 2019). Finally, the expansion of commercial construction
for tourism and exports has fueled deforestation, with Albania and Bosnia losing
around 60,000 hectares of forest since 2000 (FAO 2015). The rapid onset and rate of
growth of the private sector in the absence of controls (Abalansa et al. 2021) brought
severe ecological impacts from uncontrolled industrial waste disposal, emissions, and
resource exploitation. The boom in the loosely regulated private sector brought severe
ecological impacts. An analysis of Serbian environmental budgets found that they fell
25% from 2008 to 2018, while private sector sulfur dioxide emissions increased 12-fold,
causing worsening air pollution directly linked to unmonitored industrial expansion
(HEAL 2014). The unmanaged disposal of chemical by-products from imported factories
has also produced over 600 sites of toxic waste polluting land and waterways
throughout Bosnia and Herzegovina (World Bank 2021). Studies analyzing the Western
Balkans region have found substantial differences between countries in terms of
patterns of economic development and related environmental pressures over the past
decades. For example, deforestation rates have been higher in Albania, Bosnia, and
Kosovo due to illegal logging, infrastructure expansion, and post-war reconstruction,
while Croatia and Serbia have shown forest growth until recently (Segrt et al. 2019;
Uvalié¢ and Cvijanovié, 2018). Air pollution levels such as PM2.5 are very elevated in
highly industrialized areas such as the Skopje Valley in North Macedonia (Arsovski et
al. 2018) and the Sarajevo Valley in Bosnia compared to the EU average, linked to coal
power and manufacturing growth. (Broto 2013). The composition and intensity of
pollution of economic outputs varies between countries based on natural resources,
governance approaches, and legacies of past central planning (Panagopoulos et al.
2016). Further comparative analysis may reveal whether EU membership progress,
FDI inflows or other factors exacerbate or mitigate environmental damage as countries
develop at different rates. Evidence suggests that Kosovo has experienced significant
loss of forests, biodiversity, and agricultural land degradation related to post-war
reconstruction, infrastructure expansion, and unregulated construction boom (Caka and
Caka 2022). Meanwhile, in Montenegro, the decade of uncontrolled tourism growth in
coastal areas has created waste management problems and threats to marine
ecosystems (Radujkovié et al. 2010). In Serbia, increased industrial capacity and
dependence on fossil fuel energy have worsened air quality — SO2, NO2, and particulate
emissions - in urban areas (Knez et al. 2022). Tax reductions, funding for renewable
energy, and opportunities for green investments can foster transformation. Working
together with the EU and international efforts will enhance sustained environmental
and economic stability.
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CONCLUSIONS

There is a complex, two-way relationship between environmental quality and economic
development. Environmental decline can prevent development, while development often
affects the environment negatively. Resources extraction and intensive
industrialization have promoted rapid growth in Western Balkans, but excess of
natural capital risks that reduce long-term growth capacity. The major model of
economic development over the last two decades is mainly based on GDP expansion
operated by factors such as industrialization, global trade, large-scale production,
increasing use of resources, and rapid urbanization. The Western Balkans ought to
utilize EU accession frameworks and international accords to embrace leading practices
in sustainability. Future studies should investigate the socio-economic effects of green
transition policies, evaluating their practicality and efficiency across various national
settings in the region. By synchronizing economic advancement with environmental
care, the Western Balkans can attain a more robust and sustainable growth path.
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