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Abstract: The European Union's progress toward a 2050 carbon-neutrality goal has led to a central role for green
fiscal rules in its economic and environmental governance structure. The study examines the effects of green fiscal
policies, as gauged by environmental revenues, on economic growth in 23 EU countries from 2008 to 2022 via
panel random-effects and Panel ARDL models. The data reveal a strongly positive and significant correlation
between environmental revenue and GDP per capita over the short and long term, suggesting that green fiscal
policies can support both economic growth and environmental sustainability. Gross capital formation, managed
current account deficits, and moderate inflation also contribute positively to economic growth. Greenhouse gas
emissions show no immediate impact, but there is a long-run positive link to growth, underscoring the EU's
ongoing structural reliance on sectors with high emissions. The research indicates that green fiscal regulations can
promote innovation, job development, and sustained competitiveness when paired with strategic reinvestment in
green technologies and infrastructure. The study offers empirical evidence backing the integration of
environmental taxation into wider fiscal frameworks and provides policy suggestions to guarantee a fair and
efficient green transition
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Avrupa'da Yesil Mali Kurallar ve Ekonomik Biiyiime: Panel Veri Yaklagimi

Oz: Avrupa Birligi'nin 2050 karbon nétrliigii hedefine dogru kaydettigi ilerleme, ekonomik ve gevresel yonetisim
yapisinda yesil mali kurallarin merkezi bir rol oynamasina yol agmustir. Bu ¢alisma, panel rastgele etkiler ve Panel
ARDL modelleri araciligryla, 2008'dan 2022'e kadar 23 AB iilkesinde g¢evresel gelirlerle dlgiilen yesil mali
politikalarin ekonomik biiyiime iizerindeki etkilerini incelemektedir. Veriler, kisa ve uzun vadede ¢evre gelirleri
ile kisi bagina GSYIH arasinda giiglii ve anlaml1 bir pozitif korelasyon oldugunu ortaya koymakta ve yesil mali
politikalarin hem ekonomik biiylimeyi hem de g¢evresel siirdiiriilebilirligi destekleyebilecegini gostermektedir.
Briit sermaye olusumu, yonetilen cari hesap agiklar1 ve 1liml1 enflasyon da ekonomik biiyiimeye olumlu katkida
bulunmaktadir. Sera gaz1 emisyonlarinin hemen bir etkisi goriilmemekle birlikte, bilylimeyle uzun vadede pozitif
bir baglanti bulunmaktadir ve bu da AB'in yiiksek emisyonlu sektorlere olan yapisal bagimliligini
vurgulamaktadir. Arastirma, yesil mali diizenlemelerin, yesil teknolojiler ve altyapiya stratejik yeniden yatirimla
birlestirildiginde inovasyonu, istihdam gelisimini ve siirdiiriilebilir rekabet giiclinii tesvik edebilecegini
gostermektedir. Caligma, ¢evre vergilerinin daha genis mali cercevelere entegrasyonunu destekleyen ampirik
kanitlar sunmakta ve adil ve verimli bir yesil gecisi garanti altina almak i¢in politika 6nerileri sunmaktadir.
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Introduction

In the past four decades, the rising global temperatures and ecological degradation have forced
countries around the world to invest in green infrastructure to tackle the issue of climate change.
Particularly, after the 2016 Paris Climate Agreement, in which 196 countries participated, they declared
to implement green fiscal policies to meet the environmental goals (Igbal, Ali, and Bakhtawar 2025;
Obobisa and Ahakwa 2024). According to the International Atomic Energy Agency estimates, the
governments around the world will have to contribute to the green fiscal initiative by diverting a
significant amount from their public resources to meet the goals of the Paris Agreement. Moreover,
according to the same estimates, an annual investment of 2% of the global GDP is required to meet the
decarbonization goals of the Paris Climate Accord (IAEA 2022). To realize this, in the last ten years,
Green fiscal rules have emerged as a critical policy tool of the European Union member countries to
balance their economic growth with environmental sustainability (Mamun et al. 2025). The fiscal rules
and regulations consist of various macroeconomic measures such as green subsidies, carbon taxes, and
public investment in green infrastructure that are aimed at incentivizing sustainable practices. One of
the major shifts in the EU’s approach to decarbonizing mission occurred when the EU member states
launched the European Green Deal in 2019 to align their fiscal strategies with the sustainable goals
targeting net-zero greenhouse gas emissions by 2050 (Obobisa and Ahakwa 2024; Guter-Sandu, Haas,
and Murau 2024).

The ongoing conflict between Russia and Ukraine, which started in early 2022 and continues to
this day, has intensified the need for a green transition. This transition also aims to improve energy
supply security by decreasing Europe's high reliance on fossil fuel imports and diversifying both energy
sources and access routes (Shoukat, Mustafa, Muneer, & Shahzadi, 2024; Ciot, 2023). Notably, EU
member states stress the importance of a thorough "green fiscal policy” to make this transition fair and
enhance unity across the EU (Aphecetche, 2024; Schratzenstaller, 2023). Policies of this type encompass
a wide range of measures, including carbon pricing, public investment in green infrastructure, and
sustainable financing instruments (Kuzemko, Blondeel, Dupont, & Brisbois, 2022).

The introduction of the European Green Deal has attracted the interest of researchers in
understanding the impacts of fiscal rules on economic growth across various European regions, where
countries exhibit varying levels of fiscal capacity and economic development. The core of this interest
is attributed to the European Green Deal, a commitment to revert to an innovative and clear green,
resource efficiency, and competitive economic structure for EU countries, where socio-economic
problems are becoming increasingly prevalent.

The European Green Deal is unique when it comes to the macroeconomic domain (Wolf et al.
2021; Bartocci, Notarpietro, and Pisani 2024), and there are two major pillars of this deal. First, the
greening of revenues at the European level, which consists of two major elements: the investment in
green resources from the EU budget and carbon taxes. Moreover, for carbon pricing, the EU applies
various measures, including green EU levies, the EU Emission Trading System (EU ETS), the EU
Carbon Border Adjustment Mechanism (CBAM), and the EU Energy Tax Directive (EU ETD). These
regulations are comprehensive and include strategies to increase the financial revenues of member states
and ensure that the expenditures and financial instruments of EU countries are greener, such as green
bonds.

The purpose of these macroeconomic measures is to strengthen the implementation of the green
fiscal rules in an efficient manner (Fetting 2020; Claeys, Tagliapietra, and Zachmann 2019). For
instance, the EU Energy Tax Directive (EU ETD), which aims to implement a tax on energy sources in
2023, has not yet been fully executed, despite being founded on the principle of taxing energy according
to its content. According to this directive, sustainable energy sources will be taxed at lower rates than
non-sustainable sources between 2023 and 2033. This tax will be based on a principle of gradual
increases in line with inflation rates (Schratzenstaller, 2023; Zen et al., 2025). The systematic
implementation of further green taxes is still not part of the European agenda. Second, greening
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expenditure is another major pillar of European green fiscal policy that aims at stimulating investment
towards the development of green infrastructure from the EU’s budget. Through these strategies, the EU
wants to increase its climate spending by 20% to mainstream its climate policy (see Figure 1) (Eckert
and Kovalevska 2021, Schratzenstaller, 2023). In addition, the European Union's climate neutrality
targets require comprehensive and sustainable investment policies. These policies also place the
financial sector at the centre of the green transition (Briihl, 2022; Bigerna, D’Errico, & Polinori, 2025).

European green fiscal policy
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Figure 1: The Green Transition: Pillars of a Green Policy in the EU
Source: Schratzenstaller (2023:6).

The relationship between economic growth and green fiscal rules is complex for a variety of
reasons. On the one hand, green fiscal policies can stimulate economic growth by fostering green
technological innovation, thereby creating new markets and employment opportunities in sustainable
sectors. In their extensive study on renewable energies, Bolik and Kaplan (2022) argue that tax
incentives and grants provided under green policy frameworks have demonstrated a positive relationship
between green investments and job creation across critical sectors. Their research, which focused on EU
countries and Tiirkiye, further reveals a substantial positive correlation between investment in renewable
energy, energy security, and economic growth (Boliik and Kaplan, 2022).

On the other hand, the implementation of green fiscal policies often entails stringent measures,
such as high carbon taxes and reduced subsidies, which may impose short-term costs on industries.
These costs can potentially lead to a temporary contraction in economic growth and exacerbate socio-
economic inequalities. The EU has established a detailed framework for sustainable finance through
instruments such as the EU Taxonomy Regulation, the Sustainable Finance Disclosure Regulation, and
the proposed Green Bond Standard. The risks associated with financing shortfalls, greenwashing, and
the necessity of trustworthy emissions information underscore the need to guide capital effectively
towards environmentally sustainable investments (Raudla, Spendzharova, & Veskioja, 2025; Paliova,
2024).

From a macroeconomic perspective, energy constitutes the most fundamental cost factor and a
key variable in both production and consumption. If energy is indeed the central determinant, then the
expansion and widespread dissemination of green energy across all possible sectors becomes imperative.
In this context, while accounting for macroeconomic variables such as inflation, labour costs, and
borrowing costs, it is equally important to facilitate the market entry of new clean energy firms. Such
facilitation should occur without undermining their competitiveness vis-a-vis established fossil fuel
companies, thereby preventing potential increases in living costs and supply disruptions, particularly
under crisis conditions (Stern & Stiglitz, 2023). Li et al. (2023) in their research on green policies state
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that the effectiveness of the green policies often depends on their design and enforcement strategies,
particularly in the macroeconomic context, including global trade policies and energy prices. The author,
through their extensive study, revealed that the green fiscal policies have a negative relationship with
the economy in the short run; however, in the long run, there is a substantial positive relationship.

Since the research primarily focuses on the European continent regarding the implementation of
green fiscal rules and their relationship with economic growth, numerous studies on renewable energy,
green bonds, and sustainability in the European context reveal a complex relationship between green
policies and economic growth. Dzwigol et al. (2023) examine the impact of green policy regulations,
renewables, and energy efficiency on the economic growth of countries in Europe. The authors revealed
a U-shaped, nonlinear impact of environmental regulations on green economic growth. Likewise,
Mirovi¢, Kala§, and Milenkovi¢ (2021), in their empirical study of Panel cointegration analysis of total
environmental taxes, revealed a positive long-run relationship between taxes and GDP growth in
Europe. According to the author, despite short-term implications on GDP growth, the environmental
taxes positively affect economic growth in the long run. In this regard, the relationship between the
green fiscal rules/policies and economic growth demonstrates a varied trend across various parts of the
world.

This research aims to contribute to the literature by employing a panel data approach to examine
the impact of green fiscal rules on economic growth across 23 EU countries from 2008 to 2022. By
incorporating the latest data and addressing heterogeneity through appropriate econometric techniques,
such as instrumental variables or fixed effects models, this study seeks to provide robust evidence on
the efficacy of green fiscal policies. The findings are expected to offer valuable insights for policymakers
navigating the dual objectives of economic prosperity and environmental sustainability in the EU.

Literature Review

A panel data approach is particularly suitable for studying the relationship between green fiscal
rules and economic growth in Europe because it efficiently handles the complexity and endogeneity of
data across EU countries and enables the weighting of diverse economic and environmental indicators
to assess the significance of this relationship. By leveraging complex data, entropy allows researchers
to effectively evaluate data heterogeneity across countries, including the differences in GDP per capita,
environmental policy stringency, and industrial composition, by providing details on data trends over
time. Several studies in recent times have utilized various methodologies, ranging from panel data
analysis to entropy, to study the relationship between green fiscal policies and economic growth. For
instance, Aydin and Esen (2018), in their recent study concerning the green fiscal policies in the
European Union (EU) revealed a positive relation between green fiscal policies and economic growth
across the EU member states. The findings of their study revealed a positive impact on the economic
growth in the long run, particularly in countries with strong institutional frameworks and organizational
robustness (Aydin and Esen 2018). Likewise, in another study by Metcalf and Stock (2023) concerning
the green fiscal rules, a positive relationship was also shown between the green fiscal policies and the
economic growth in the EU region. According to Metcalf and Stock (2023), the carbon pricing
mechanisms, a key element of green fiscal rules, can significantly contribute to GDP growth, particularly
when the generated revenues are reinvested in productive sectors such as education and infrastructure.

In the past decade, Europe has significantly shifted its energy policy by diverting investments
towards green energy, renewable sources, and sustainable solutions. At the macroeconomic level, the
EU countries began providing tax incentives such as reductions in Value-Added Taxes (VAT) or
corporate taxes for green industries with an aim of boosting the deployment of renewable energy and
economic growth. Boliik & Kaplan (2021) and Miceikiene et al. (2016), in their respective studies on
the green energy transition in the EU, particularly concerning the investment in the renewable energy
solutions, contend that the tax incentives that include a reduction in VAT and corporate taxes for green
industries have a statistically positive impact on the economic growth of the EU countries. Likewise, in
a similar kind of study, Maxim (2020) and Maxim et al. (2019), through a meta-regression analysis,
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revealed that the reduction in certain areas of taxes, such as labor taxes as a part of green fiscal policy,
contributes to a substantial increase in GDP and employment. Since the author conducted a meta-
regression analysis for the EU countries, he found a positive relation between the green fiscal rules and
economic growth across the EU. However, the tax incentives at the broader EU level might not equally
benefit all the member states due to disparities in terms of economic size and budgetary constraints. For
that reason, some studies suggest variation concerning the impact of tax incentives across the EU region.
In his empirical study, Tchapchet-Tchouto et al. (2022) highlight that the EU-level tax incentives, such
as carbon taxes, might have negative effects for the low-income EU countries, particularly due to the
high compliance costs, while at the same time, high-income countries tend to benefit from them. Recent
studies indicate significant disparities in the structural adjustment processes related to the
implementation of green fiscal rules across the EU. To ensure the effective application of these policies,
targeted measures, particularly the provision of subsidies to low-income EU member states, are deemed
essential. Ha (2024) argues that the combination of subsidies with complementary fiscal instruments,
such as tax incentives, substantially enhances the effectiveness of green fiscal rule implementation.
Their findings further suggest that coupling subsidies with carbon taxation generates a policy mix
capable of simultaneously reducing emissions and fostering economic growth (Maxim, 2020; Ha, 2024).
At a structural level, however, the uniform application of green fiscal rules across the EU necessitates a
comprehensive strategy underpinned by robust policy design. Empirical evidence highlights that policy
design, especially about the structuring of tax incentives, constitutes a critical determinant in the
successful implementation of green fiscal measures.

In their seminal study, Abbruzzese et al. (2024) emphasize the critical role of tax incentive design
in the effective implementation of green fiscal policies. According to the authors, Feed-in Tariffs (FITs)
and Feed-in Premiums (FIPs) are more effective than quantity-based incentives in simultaneously
promoting economic growth and renewable energy production. Similarly, in a study on EU countries,
Boliik and Kaplan (2022) found that while structural strategies within the green policy framework, such
as R&D support, research grants, and certification programs, are effective, direct investments and loans
often fail to generate sustainable solutions and, consequently, have a limited impact on economic
growth. The existing literature on green fiscal rules, therefore, highlights both challenges and trade-offs.
As noted in the OECD (2021) report, the dynamic nature of green fiscal rules indicates that stringent
fiscal policies, particularly those involving high carbon taxes, frequently impose operational constraints
on carbon-intensive industries in the short run. This, in turn, directly affects the economic growth of
fossil fuel-dependent countries in the European region, particularly in the East.

In the context of the EU’s green transition, instruments such as green bonds, community banks
offering low-interest loans, solar panel deployment, regulatory support for home insulation, and the
increasing adoption of electric vehicles are expected to play a transformative role (Fabianski &
Kebtowski, 2025). These mechanisms not only promote cleaner production and enhance energy
efficiency but also contribute to achieving long-term sustainability goals. Nevertheless, despite their
potential, the current scale and scope of green subsidies, tax regulations, and financial instruments
remain insufficient to drive the systemic transformation required. Consequently, legislative
interventions have emerged as the primary means of advancing green objectives. This reliance on
legislation reveals a critical gap in the financial architecture underpinning the green transition. Without
substantial expansion and strategic alignment of fiscal tools, particularly in underfunded or structurally
disadvantaged regions, the transformative potential of these initiatives is likely to remain limited (Briihl,
2021). Therefore, a more integrated policy framework that combines legislative measures with robust
financial incentives is essential to accelerate and sustain the green transformation across the EU (Stern
& Stiglitz, 2023).

Research on the relationship between green fiscal policies and economic growth is becoming
increasingly widespread. However, the available literature lacks cohesion, with notable gaps in
understanding the long-term consequences of environmental revenue, the dual function of fiscal tools
and emissions, and the variability of outcomes across the EU's economies. Most existing research tends
to concentrate on a single policy instrument, a restricted timeframe, or a small number of countries, and
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relatively few studies use methodologies that can account for both short-term changes and long-term
equilibrium adjustments. The literature infrequently incorporates environmental revenues and
greenhouse gas emissions simultaneously within a dynamic econometric framework, resulting in
unanswered questions about how fiscal rules influence environmental performance to affect economic
growth. A comprehensive panel of 23 EU countries spanning 2008 to 2022 is used in this study, which
employs a Panel ARDL approach that differentiates short-run dynamics from long-run structural
relationships.

Data and Methodology

This study uses data on 23 European countries from 2008 to 2022 on dependent and independent
variables. Data sources include the World Development Indicators (WDI) and the OECD database. The
description of the variables is given below.

Given our data ranges from 2010 to 2021 (12 years). This implies that there is no need for testing
cross-sectional dependence and serial correlation, which are problems in macro panels with long time
series (20-30 years). Moreover, panel estimation techniques use Generalized Least Squares (GLS )
estimation, which internalizes serial correlation, endogeneity, and heteroscedasticity issues (Torres-
Reyna, 2007).

Table 1. Description of Variables

Variable Representation  Description Source
Environmental Revenue = LNENV Natural Log Environmental Revenue OECD
GDP Per Capita LNGDPPC Natural Log of GDP per capita (current USD) WDI
Gross Capital Formation LNGCF Natural Log GCF (current USD) WDI
Current Account Deficit CAD Percentage of GDP WDI
Inflation INF Annual GDP Deflator WDI
Total Greenhouse TGHE Total CO2e per capita WDI
Emissions

The panel data random effects model captures the short-run impact (association) of independent
variables on dependent variables, and the panel ARDL model captures the long-run as well as short-run
impacts of independent variables on dependent variables across the sample countries.

The statistical form of each model is represented below.
Yit = LNGDPPC;;
Xit = {LNENV;; CAD;; INF;y LNGCF;; TGHE;;}
LNGDPPC;y = a + BLNENV;, + ,CAD; + B3INF; + B4 LNGCF;y + fsTGHE;: + p; + €1
Where:
£:~N(0, 02) Idiosyncratic error is distributed normally with mean 0 and constant variance,

ui~(0, O'lf) Country-specific random effect, normally distributed with mean 0 and constant variance,
and

u; L X;; That is, the country-specific random effect is uncorrelated with the independent variables.

The general ARDL (1,1) model is represented as:

LNGDPPC;, =xX;,+ @;GDPPC; ,_, + 2 0, X7, | + Z Vi VX), + 8§;VGDPPCy, +
Jj=

Where:
Xijt= {LNENV;, CAD;; INF;; LNGCF;; TGHE;}
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@; Lag effects of GDPPC

6;; Long-run equilibrium coefficients
Yij Short-run adjustment effects

6; Error correction term

In specifying the Panel ARDL model, the optimal lag lengths were determined using a
combination of information criteria and model diagnostics to ensure both statistical rigor and economic
plausibility. Specifically, the Akaike Information Criterion (AIC) was used as the primary lag-selection
benchmark because of its suitability for medium-sized panels and its tendency to retain relevant
dynamics without over-penalizing model complexity. To validate robustness, the Schwarz Bayesian
Criterion (BIC) and the Hannan—Quinn Criterion (HQC) were also examined, and the final lag structure
was chosen based on the configuration that consistently minimized these criteria across specifications.

The author, evaluated the stability of the selected lag structure by conducting residual
autocorrelation tests to ensure that the chosen lags adequately captured the dynamic relationships among
the variables. After estimating alternative lag specifications, The author applied the Breusch—Godfrey
LM test for serial correlation, and the results confirmed that the preferred model exhibited no significant
residual autocorrelation (LM test p-value = 0.27). This indicates that the lag structure successfully
eliminated serial dependence and that the dynamic specification was correctly identified.

Results

The author employed the ADF-Fisher panel unit root test to test the stationarity of the data. ADF-
Fisher test is a better test for our data due to its flexibility in lag structure. Table 2 shows the results of
panel unit roots. All variables are integrated at order 0, except LNGPPC, LNEV, and TGHE. As all the
variables are integrated at order i.e., [(0), and I(1), thus, the panel ARDL model is good to be employed.
Table 3 shows the results of the estimation of the panel random effects model and the panel ARDL
model. Table 4 shows the long-run estimates of the model for environmental revenue and total
greenhouse emissions with the GDP growth for the sample of 23 European countries.

Table 2. Panel ADF-Fisher Unit-root Test

Variables No Trend With Trend Order of Integration
LNGDPPC 0.9921 0.0000™" I(1)
LNENV 0.0000"" 0.0000™" I(1)

CAD 0.0000"" 0.0000™" 1(0)
INF 0.0088"" 0.0062"" 1(0)
LNGCF 0.0000"" 0.0000™" 1(0)

TGHE 0.0006""" 0.0000™* I(1)
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Table 3. Estimation Results

1) 2)
LNGDPPC L.LNGDPPC
EC -0.383"
(-1.95)
LNENR 0.236™"
(8.54)
CAD 0.00843™
(5.16)
GCF 0.0134™"
(5.58)
Inflation 0.00827"
(5.04)
TGHE -0.00588
(-1.52)
L.LNENR 0.232""
(8.34)
L.CAD 0.0109™"
(6.61)
L.GCF 0.0145™"
(6.09)
L.Inflation 0.00407"
(1.86)
L.TGHE -0.00277
(-0.70)
_cons 7.871" 7.849™
(30.55) (30.14)
N 360 336
Hausman Specification test LM Test
Table 4. Long-run Estimates
LNGDPPC Coef. Std. Err. z p-value
LNENR 1.960348 0.0083319 235.28 0.0000
TGHE 1.962282 0.0083385 235.33 0.0000

The estimation results from Table 3, derived from two Panel ARDL specifications, offer insights
into the short-run dynamics affecting LNGDPPC. In Model (1), LNENR (environmental regulation) has
a positive and highly significant coefficient (0.236, p < 0.001), indicating that stricter environmental
policies enhance GDP per capita, possibly through innovation offsets as per the Porter Hypothesis. CAD,
Gross Capital Formation (GCF ), and Inflation (INF) also show positive and significant effects (0.00843,
0.0134, and 0.00827, respectively, all p < 0.001), suggesting that trade balances, investment, and price
stability contribute to economic growth. However, TGHE exhibits a negative but insignificant
coefficient (-0.00588, p = 0.129), implying that greenhouse emissions do not significantly hinder growth
in the short run, potentially due to adaptation in energy-intensive sectors. In Model (2), Lagged variables
(L.) reinforce these findings: L.LNENR (0.232, p < 0.001), L.CAD (0.0109, p < 0.001), and L.GCF
(0.0145, p < 0.001) remain positive and significant, while L.Inflation weakens to marginal significance
(0.00407, p = 0.063) and L.TGHE remains insignificant (-0.00277, p = 0.484). The constant terms
(7.871 and 7.849, p < 0.001) indicate a strong baseline growth trend, with sample sizes of 360 and 336
observations reflecting a balanced panel.

The error correction term of —0.385 is negative and statistically significant, confirming the
existence of a long-run equilibrium relationship among the variables and convergence. Its magnitude
indicates that approximately 38.5% of any deviation from long-run equilibrium is corrected each year,
implying a moderate speed of adjustment back to stability after a short-run shock. The long-run estimates
in Table 4 further elucidate the equilibrium relationships, focusing on LNGDPPC as the dependent
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variable. LNENR and TGHE, both I (1) variables, yield extraordinarily high coefficients (1.9603 and
1.9623, respectively) with z-statistics exceeding 235 and p-values of 0.0000, suggesting a strong positive
long-run association with GDP per capita. The standard errors (0.0083 for both) are minimal, affirming
the precision of these estimates. Overall, the results indicate that while environmental regulation
supports long-term growth, the persistent link with emissions underscores the need for transformative
policies to align economic progress with sustainability goals.

The Long-run Coefficients for Environmental Revenues (LNENR) and Greenhouse Gas
Emissions (TGHE) seem substantial at first, but their scale can be rationalised when considering the
model's framework and the economic traits of EU economies during the study period. The ARDL Panel
framework estimates long-run elasticities initially, factoring in short-term adjustments, and the
coefficients indicate a strong long-run cointegration detected through the error correction term. The EU's
reliance on energy-intensive industries, especially in Central and Eastern Europe, and the substantial
contribution of environmental revenues to financing green investment, suggest a plausible long-run link
between these factors and GDP per capita. Following that, environmental revenues increased
significantly in several European Union countries between 2010 and 2022, primarily as a result of the
European Green Deal, carbon pricing reforms, and stricter energy taxation rules, which can enhance
long-run multiplier effects in a cointegrated model. In addition, the long-term coefficients reflect the
cumulative consequences over time, rather than the immediate effects of small changes, implying that a
persistent rise in environmental revenues or emissions can accumulate through investment, production
costs, and established industrial patterns (Guliyev & Tatoglu, 2023; Mirovi¢, Kalas, & Milenkovic,
2021).

Discussion

The results for both the panel random effects model and the panel ARDL model show that the log
of environmental revenue has a positive and highly significant impact on GDP growth across 23 EU
countries. This implies that higher green taxes (or revenue earned) lead to higher economic growth in
the region. This is likely due to a reinvestment of earned capital into greener technology, which not only
creates new jobs in the market but also drives innovation, which in turn impacts economic growth
positively (Heimberger, 2025; Mitsi, 2024). Furthermore, the research results underscore a significant
policy consequence for the European Union, especially in its quest for sustainable development within
the European Green Deal initiative. This suggests that environmental taxation does not necessarily force
a choice between economic growth and sustainability but can instead serve as a dual tool to achieve both
goals at the same time.

Governments can boost long-term competitiveness by directing tax revenues into projects for
renewable energy, energy efficiency initiatives, and research and development in low-carbon
technologies. This approach supports a greener economy by also helping to reduce the negative effects
caused by relying on fossil fuels, like pollution and the costs to health (Maxim a, 2020; Mang & Caddick,
2023). Environmental taxes can serve as a corrective mechanism by incorporating environmental costs
into market prices, thereby motivating firms and households to adopt cleaner production and
consumption practices. The distribution of these revenues is also crucial: when revenues are strategically
reused through subsidies for clean energy, reductions in distortionary taxes, or direct support for
vulnerable households, the policy can gain greater public acceptance and ensure a just transition. The
evidence from the EU experience highlights the potential of green fiscal policies to balance economic
growth with environmental protection, providing valuable lessons for other regions seeking to reconcile
climate goals with economic stability (Mirovi¢, Kalas, & Milenkovic, 2021; Stern & Stiglitz, 2023).

On the other hand, current account deficit, gross capital formation, and inflation also impact the
GDP growth positively. A persistently controlled trade deficit can create opportunities for lending and
investing in the economy, and these investments in turn influence economic growth both in the short
term and the long term. European countries are extremely sensitive to their current account deficits, so
they maintain strict control over them. This outcome leads to smaller and more manageable budget
shortfalls and consequently has a positive impact on the economy. If the current account deficit is not
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effectively managed, it could harm economic growth in both the short and long term. The discovery that
inflation has a positive effect on GDP growth implies that moderate inflation might catalyse economic
activity by motivating consumption and investment, as agents are less likely to delay spending in
anticipation of declining prices. Evidence from the EU context suggests that most countries have
managed to keep inflation within a range that promotes growth without suffering the adverse effects of
hyperinflation or deflation. As in the EU, the inflation has been moderate between 2008 and 2022; thus,
a moderate level of inflation can be a sign of a strong economy, prompting consumers to spend and
invest rather than save. The system enables real wage adjustments to be made without lowering nominal
wages, which aids in preserving employment levels (Rotar, 2025; Cottarelli & EU, 2020). Proper
macroeconomic management is crucial, as it involves prudent fiscal decisions, strategic investments,
and monetary policies that work harmoniously to maintain a balance between current account balances,
capital formation, and inflation rates, ultimately supporting long-term economic growth (Blavasciunaite,
Garsviené, & Matuzeviciute, 2020; Beirne, Renzhi, & Volz, 2021).

Gross capital formation consists of outlays on additions to the fixed assets of the economy plus
net changes in the level of inventories. The positive effect of gross capital formation alongside the
current account deficit underlines the vital role of investment as a prime stimulus for growth in European
economies. Firms and governments investing more in capital are redirecting resources toward
infrastructure, technological progress, and industrial upgrading, which in turn improve productivity and
competitiveness over the long term. A rise in the GCF will result in a boost to fixed assets in the
economy, ultimately contributing to higher economic growth. As investments increase, they also
promote the creation of jobs and technological progress, thereby further driving GDP expansion
(Saglam, 2017; Zarkovié, Cetkovié, & Cvijovié, 2025).

Greenhouse gas emissions have no impact on economic expansion in the short run across 23
European Union economies. There appears to be a decoupling between the deterioration of the
environment and economic growth in the sample of EU countries. Over the long term, total greenhouse
gas emissions have a positive and substantial effect on economic growth. The persistence of this trend
may be attributed to the ongoing dependence on industries that are heavily reliant on emissions and
drive long-term output at the expense of environmental considerations. Similarly, the long-run impact
of environmental revenue on economic growth is also positive and significant for the sample of 23 EU
countries. This indicates that green fiscal policies, such as environmental taxes or revenues, may play a
constructive role in promoting sustainable economic development over time. Insights into the
relationship between environmental sustainability and economic performance in the EU are provided by
examining the short- and long-run effects of greenhouse gas emissions on economic growth. Preliminary
findings indicate that economies can sustain growth with no initial rise in emissions, largely attributed
to improvements in energy efficiency, a shift towards service-based industries, and the incorporation of
renewable energy sources (Umit & Dagdemir, 2025; Guliyev & Tatoglu, 2023; Asiedu, Hassan, & Bein,
2020). This finding aligns with the EU's pledge to achieve climate neutrality and its achievement in
lowering emissions intensity per unit of GDP.

The combined positive effect of environmental earnings implies a possible policy direction:
earnings from environmental levies can be invested in cleaner technologies and green infrastructure,
progressively decreasing reliance on emissions-intensive industries. The EU must therefore address a
major challenge - turning short-term separation from climate goals into lasting structural change by
coordinating fiscal rewards, technological advancements, and industrial policies with its climate
objectives. Maintaining a balance between economic growth and environmental sustainability will be
vital to prevent economic expansion from compromising environmental conservation (Vasylieva,
Lyulyov, Bilan, & Streimikiene, 2019; Boliik & Mert, 2014; Guter-Sandu, Haas, & Murau, 2024).

The study timeframe (2008—2022) incorporates a number of significant economic and geopolitical
disturbances, the global financial crisis, the Eurozone sovereign debt crisis, the COVID-19 pandemic,
and the Russia—Ukraine conflict, which may have an impact on the estimated relationship between green
fiscal regulations and economic growth. These shocks impacted fiscal capacity, energy use patterns,
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emission levels, and investment behaviour in ways that could temporarily disrupt both environmental
revenues and GDP dynamics. The global financial and Eurozone crises led to reduced public investment
and curtailed environmental spending, as COVID-19 significantly decreased emissions and disrupted
economic activity, thus weakening the contemporaneous relationships between fiscal variables and
growth. In contrast, the Russia-Ukraine war escalated energy insecurity, leading to increased investment
in renewable energy while also fostering reliance on fossil fuels in the short term. Nonlinear and crisis-
specific effects potentially introduce structural breaks in the panel, implying that certain coefficients,
particularly those representing short-run dynamics, may partially represent cyclical adjustments rather
than long-run structural relationships. Future studies could tackle these issues by incorporating artificial
crisis cases, conducting structural break tests, or estimating regime-switching models to more precisely
identify the long-term impacts of green fiscal policies.

Conclusion

This research makes a significant contribution to the current policy discussion on whether
environmental sustainability and economic growth can coexist by conducting a comprehensive analysis
of the impact of green fiscal regulations across 23 European Union member states. The research reveals
that environmental income, especially from eco levies, has a persistently positive and statistically
significant effect on economic growth, whether measured over the short or long term. Integrating
environmental concerns into economic decision-making could lead to an increase in economic growth,
possibly by encouraging investment in sustainable technologies, creating new job opportunities, and
promoting innovation.

Key actors in this transformation include the energy sector, which must develop innovative
business models that integrate digital technologies such as artificial intelligence, blockchain, and smart
grids to address the climate crisis and the challenges posed by digital innovation. These emerging models
require energy companies to move beyond traditional fossil fuel-based structures and establish
integrated value chains that prioritise flexibility, sustainability, and customer orientation. Achieving this
transition will also depend on adopting regulatory frameworks and policy measures that are both
economically and environmentally viable, fostering investment, ensuring energy security, and aligning
corporate strategies with long-term climate objectives.

Variables such as gross capital formation, controlled current account deficits, and moderate
inflation are also associated with a positive correlation to economic growth. These collective factors
contribute to economic stability and enhance the EU's productive capacity. Greenhouse gas emissions
have no immediate effect on growth, yet their long-term link with expansion underscores the EU's
ongoing dependence on emission-heavy industries, implying that additional policy changes are required
to fully separate economic growth from environmental decline.

This research highlights the benefits of green fiscal policies, which not only promote but also
accelerate economic growth within a sustainable development framework. The research provides critical
information for policymakers, highlighting the significance of making long-term strategic investments
in green industries while keeping the overall economy stable. This research study helps to address a
significant knowledge void by offering strong empirical proof regarding the economic effects of green
fiscal management in Europe and serves as a benchmark for other areas seeking to initiate sustainable
economic transformations.

In addition to its empirical results, this study also has significant implications for the design of
future economic and environmental policies within the European Union. The evidence indicates that
green fiscal policies should not be seen solely as instruments for environmental improvement but rather
as proactive tools for directing the path of economic growth. Governments can establish a self-sustaining
cycle of innovation, job creation, and competitiveness by prudently investing environmental tax
revenues in research, clean energy development, and worker training. Accelerating structural
transformation is essential, given the realisation that long-term economic growth is still linked to
industries that heavily rely on emissions. Policymakers must thus prioritise industrial diversification,
promote the expansion of low-carbon technologies, and intensify cross-border co-operation to boost
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resilience against climate and energy shocks. It is equally essential to strike a balance between growth
targets and social equity by guaranteeing that the costs and benefits of green fiscal policies are
distributed fairly across households, industries, and regions. These insights collectively place the EU at
the forefront of a model where economic growth and environmental protection can be balanced.
Moreover, the process is far from being finalized, necessitating continuous adaptation of fiscal,
industrial, and technological strategies to fully achieve a sustainable, low-carbon growth model that can
serve as inspiration and guidance for other regions globally.

Recommendations

The research identifies a number of specific and feasible policy measures that EU governments
can implement. Policymakers should initially bolster green fiscal tools through enhanced design and
implementation, by broadening environmental taxes, fortifying enforcement, and establishing
transparent earmarking guidelines to allocate a specified proportion of revenues to green investments.

Environmental revenues should be directed towards specific projects that are quantifiable and
have the potential to stimulate growth, including investments in renewable-energy infrastructure,
energy-efficient upgrades, the expansion of electric mobility, and research and development funding for
low-carbon technologies. To guarantee that fiscal interventions yield tangible economic benefits,
economic stability must be secured through policies that stop excessive current account deficits, promote
productive capital investment, and keep inflation within a stable, predictable limit, thus supporting a
business-friendly environment for the green transition.

Governments should establish step-by-step schedules to remove subsidies from industries heavily
reliant on fossil fuels and replace them with selective incentives, including green tax breaks, favorable
loan terms, and technology adoption grants, that promote industrial decarbonization. Policymakers
should allocate a portion of environmental revenues to support worker-retraining programs, household
energy assistance, and regional transition funds, especially in regions that are structurally vulnerable or
heavily reliant on coal. These actionable steps provide a clear policy roadmap that links economic
performance to long-term environmental sustainability.
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TURKCE SURUM

Giris

Son kirk yil igerisinde kiiresel sicakliklardaki artis ve hizlanan ekolojik bozulma, iilkeleri iklim
degisikligiyle miicadele kapsaminda yesil altyapiya yatirim yapmaya yoneltmistir. Ozellikle 196 iilkenin
taraf oldugu 2016 Paris Iklim Anlasmasi sonrasinda, ¢evresel hedeflere ulasilabilmesi amaciyla yesil
maliye politikalarinin hayata gegirilecegi uluslararas1 diizeyde taahhiit edilmistir (Igbal, Ali ve
Bakhtawar, 2025; Obobisa ve Ahakwa, 2024). Uluslararast Atom Enerjisi Ajansi’nin tahminlerine gore,
Paris Anlagmasi hedeflerinin ger¢eklestirilmesi igin hiikiimetlerin kamu kaynaklarindan kayda deger bir
pay1 yesil mali girisimlere yonlendirmesi gerekmektedir. Ayn1 zamanda, karbonsuzlasma hedeflerine
ulasilabilmesi igin kiiresel GSYIH nin yaklasik %2’sine karsilik gelen yillik yatirrm ihtiyaci soz
konusudur (IAEA, 2022). Bu dogrultuda, son on yilda yesil mali kurallar, Avrupa Birligi (AB) iiye
iilkelerinde ekonomik biiylime ile ¢evresel siirdiiriilebilirlik arasinda denge kurulmasimi amaglayan
temel politika araglarindan biri haline gelmistir (Mamun ve ark., 2025). Mali kurallar ve diizenlemeler;
yesil siibvansiyonlar, karbon vergileri ve yesil altyapiya yonelik kamu yatirimlar gibi siirdiiriilebilir
uygulamalan tesvik etmeyi hedefleyen ¢esitli makroekonomik onlemleri kapsamaktadir. AB’nin
karbonsuzlagma yaklasimindaki en énemli kirilma noktalarindan biri, 2019 yilinda baslatilan Avrupa
Yesil Anlagmasi ile iiye lilkelerin mali stratejilerini 2050 yilina kadar net sifir sera gazi emisyonu
hedefiyle uyumlu héle getirmeyi taahhiit etmeleri olmustur (Obobisa ve Ahakwa, 2024; Guter-Sandu,
Haas ve Murau, 2024).

2022 yilmin baginda basglayan ve halen devam eden Rusya—Ukrayna savasi, yesil doniisiimiin
aciliyetini daha da artirmistir. Bu doniisiim yalnizca iklim hedefleriyle sinirhi kalmayip, Avrupa’nin fosil
yakit ithalatina olan yiiksek bagimliligini azaltmay1 ve enerji kaynaklan ile tedarik giizergahlarini
cesitlendirerek enerji arz giivenligini giiclendirmeyi de amaglamaktadir (Shoukat, Mustafa, Muneer ve
Shahzadi, 2024; Ciot, 2023). Bu baglamda, AB fiye iilkeleri yesil doniigiim siirecinin adil bir sekilde
gerceklestirilmesi ve Birlik genelinde ekonomik ve sosyal uyumun giiclendirilmesi i¢in kapsamli bir
yesil maliye politikasinin 6nemini vurgulamaktadir (Aphecetche, 2024; Schratzenstaller, 2023). Karbon
fiyatlandirmasi, yesil altyapiya yonelik kamu yatinmlar1 ve siirdiiriilebilir finansman araglari, bu
politikalarin temel bilesenleri arasinda yer almaktadir (Kuzemko, Blondeel, Dupont ve Brisbois, 2022).

Avrupa Yesil Anlagmasi’nin yiriirliige girmesi, mali kapasiteleri ve ekonomik gelismislik
diizeyleri farklilik gosteren Avrupa bolgelerinde mali kurallarin ekonomik biiylime tizerindeki
etkilerinin daha ayrintili bi¢cimde incelenmesine yonelik akademik ilgiyi artirmistir. Bu ilginin
temelinde, sosyoekonomik sorunlarin giderek derinlestigi AB {ilkeleri i¢in, yesil, kaynak verimliligini
onceleyen ve rekabet¢i bir ekonomik yapiya gecisi hedefleyen agik ve yenilik¢i bir politika ¢ercevesi
sunmasi yatmaktadir.

Avrupa Yesil Anlagsmasi, makroekonomik boyut agisindan 6zgiin bir yap1 sergilemekte olup iki
temel siituna dayanmaktadir (Wolf ve ark., 2021; Bartocci, Notarpietro ve Pisani, 2024). Ilk siitun,
Avrupa diizeyinde kamu gelirlerinin “yesillendirilmesi”dir. Bu siitun, AB biitcesinden yesil yatirimlarin
finanse edilmesi ve karbon vergileri olmak tizere iki ana unsurdan olugmaktadir. Karbon fiyatlandirmasi
kapsaminda AB; yesil AB vergileri, AB Emisyon Ticaret Sistemi (EU ETS), Karbon Sinirda Diizenleme
Mekanizmas1 (CBAM) ve AB Enerji Vergisi Direktifi (EU ETD) gibi ¢esitli politika araglarini
uygulamaya koymustur. Bu diizenlemeler, iiye iilkelerin mali gelirlerini artirmay1 hedeflerken ayni
zamanda harcama ve finansman araglariin —ozellikle yesil tahvillerin— daha ¢evre dostu hale
getirilmesini amaglayan kapsamli bir ¢er¢eve sunmaktadir.

Soz konusu makroekonomik onlemlerin temel amaci, yesil mali kurallarm etkin bigimde
uygulanmasini giiglendirmektir (Fetting, 2020; Claeys, Tagliapietra ve Zachmann, 2019). Ornegin,
enerji kaynaklarmin vergilendirilmesini diizenleyen AB Enerji Vergisi Direktifi (EU ETD), enerji
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kaynaklarinin ¢evresel igeriklerine gore vergilendirilmesini esas almakla birlikte heniiz tam anlamiyla
uygulanmaya baglanmamistir. Direktife gore, 2023-2033 doneminde siirdiiriilebilir  enerji
kaynaklarinin, stirdiiriilebilir olmayan kaynaklara kiyasla daha diisiik oranlarda vergilendirilmesi
ongoriilmektedir. Bu vergilendirme yapisi, enflasyon oranlartyla uyumlu kademeli artislar ilkesine
dayanmaktadir (Schratzenstaller, 2023; Zen ve ark., 2025). Bununla birlikte, daha kapsamli ve
sistematik yesil vergi uygulamalar1 hdlen Avrupa’nin politika giindeminde sinirli bir yer tutmaktadir.

Ikinci temel siitun ise yesil harcamalardir. Bu kapsamda AB biitgesinden yesil altyapinmn
gelistirilmesine yonelik yatirmlar tesvik edilmekte ve yesil maliye politikasinin harcama boyutu
giiclendirilmektedir. AB, iklim politikalarinin yayginlastirilmasi amaciyla iklim harcamalarmin toplam
biitce igindeki payin1 %20 oraninda artirmay1 hedeflemektedir (bkz. Sekil 1) (Eckert ve Kovalevska,
2021; Schratzenstaller, 2023). Ayrica, Avrupa Birligi’nin iklim ndétrligii hedefleri, uzun vadeli,
kapsamli ve siirdiiriilebilir yatirim stratejilerini zorunlu kilmakta; bu stratejiler finans sektoriinii yesil
doniigiimiin merkezi bir aktorii haline getirmektedir (Briihl, 2022; Bigerna, D’Errico ve Polinori, 2025).

Avrupa yesil maliye politikas

Gelirlerin yesillendirilmesi Harcamalarin yesillendirilmesi Yonetisimin yesillendirilmesi Yesil tahviller
Karbon Yesil 6z Sonraki nesil Avrupa
5 - MFF = Mali kurallar . B .
fiyatlandirmasi kaynaklar AB Doénemi
AB "
Karbon Sinir " AB Enerji Ortak
Emisyon Yesil AB . Araghrma ve| Uyum »
B Ayarlama Vergileri Vergisi Tanm Yenilik Politikast Baglaniyor
icaret i ¥ Direktifi Politikasi
Sistemi
Yesil uygulama mekanizmalari (yesil biitgeleme, iklimin ana akim haline getirilmesi, iklim takibi)

Sekil 1: Yesil Doniisiim: AB'de Yesil Politikanin Temelleri
Kaynak: Schratzenstaller (2023:6).

Ekonomik biiylime ile yesil mali kurallar arasindaki iligki, ¢esitli nedenlerden dolay1 karmasik bir
yapiya sahiptir. Bir yandan, yesil mali politikalar yesil teknolojik yenilikleri tesvik ederek ekonomik
biiylimeyi destekleyebilir; bu durum siirdiiriilebilir sektdrlerde yeni pazarlarin ve istihdam olanaklarinin
ortaya c¢ikmasina katki saglar. Bolik ve Kaplan (2022), yenilenebilir enerjiye iliskin kapsamli
calismalarinda, yesil politika ¢erceveleri kapsaminda saglanan vergi tesvikleri ve hibelerin, kritik
sektorlerde yesil yatirimlar ile istihdam yaratimi arasinda pozitif bir iliski ortaya koydugunu ileri
stirmektedir. Avrupa Birligi iilkeleri ve Tiirkiye {izerine odaklanan bu caligma, yenilenebilir enerji
yatirimlari, enerji giivenligi ve ekonomik biiyiime arasinda giiglii ve pozitif bir korelasyon bulundugunu
da gostermektedir (Boliik ve Kaplan, 2022).

Ote yandan, yesil mali politikalarin uygulanmasi ¢ogu zaman yiiksek karbon vergileri ve
siibvansiyonlarin azaltilmasi gibi siki 6nlemleri igermekte olup, bu durum sanayi tizerinde kisa vadeli
maliyetler yaratabilmektedir. S6z konusu maliyetler, ekonomik biiylimede gegici bir daralmaya yol
acabilecegi gibi sosyoekonomik esitsizlikleri de derinlestirebilir. Avrupa Birligi, AB Taksonomi
Tiiziigii, Surdiiriilebilir Finansal Agiklama Tiiziigii ve Onerilen Yesil Tahvil Standardi gibi araglar
araciligryla siirdiiriilebilir finansmana yonelik ayrintili bir ¢erceve olusturmustur. Finansman agiklari,
yesil yikama (greenwashing) riski ve giivenilir emisyon verilerine duyulan ihtiyag, sermayenin ¢evresel
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acidan siirdiiriilebilir yatirimlara etkin bir sekilde ydnlendirilmesinin 6nemini ortaya koymaktadir
(Raudla, Spendzharova ve Veskioja, 2025; Paliova, 2024).

Makroekonomik agidan bakildiginda, enerji hem iiretim hem de tiiketim siireglerinde en temel
maliyet unsuru ve kilit bir degisken konumundadir. Enerji ger¢ekten merkezi bir belirleyici ise, yesil
enerjinin mimkiin olan tiim sektorlerde yayginlastirilmasi ve oOlgeklendirilmesi zorunlu hale
gelmektedir. Bu baglamda, enflasyon, emek maliyetleri ve bor¢lanma maliyetleri gibi makroekonomik
degiskenler dikkate almirken, yeni ve temiz enerji firmalarinin piyasaya girisinin kolaylastirilmasi da
biiylik 6nem tagimaktadir. Bu siirecin, yerlesik fosil yakit sirketleri karsisinda rekabet giiclerini
zayiflatmadan gerceklesmesi, Ozellikle kriz donemlerinde yasam maliyetlerindeki artiglarin ve arz
kesintilerinin 6nlenmesi agisindan kritik 6nemdedir (Stern ve Stiglitz, 2023). Li ve arkadaslar (2023),
yesil politikalara iligkin ¢aligmalarinda, bu politikalarin etkinliginin biiyiik 6l¢lide tasarimina ve
uygulama/denetim stratejilerine bagh oldugunu; kiiresel ticaret politikalar1 ve enerji fiyatlarini igeren
makroekonomik baglamin belirleyici bir rol oynadigin1 vurgulamaktadir. Yazarlar, kapsamli analizleri
sonucunda yesil mali politikalarin kisa vadede ekonomiyle negatif bir iligki sergiledigini, ancak uzun
vadede belirgin ve gii¢lii bir pozitif iliski ortaya koydugunu tespit etmislerdir.

Aragtirmanin agirlikli olarak Avrupa kitasinda yesil mali kurallarm uygulanmasi ve bunlarin
ekonomik biiyiime ile iliskisine odaklanmas1 nedeniyle, Avrupa baglaminda yenilenebilir enerji, yesil
tahviller ve siirdiiriilebilirlik lizerine yapilan ¢ok sayida calisma, yesil politikalar ile ekonomik biiyiime
arasinda karmasik bir iliski oldugunu ortaya koymaktadir. Dzwigot ve arkadaslar1 (2023), Avrupa
iilkelerinde yesil politika diizenlemeleri, yenilenebilir enerji ve enerji verimliliginin ekonomik biiyiime
iizerindeki etkilerini incelemis ve ¢evresel diizenlemelerin yesil ekonomik biiyiime iizerinde U-sekilli
ve dogrusal olmayan bir etkiye sahip oldugunu gostermistir. Benzer sekilde, Mirovi¢, Kalas ve
Milenkovi¢ (2021), toplam cevresel vergilere iliskin panel egbiitiinlesme analizine dayanan ampirik
calismalarinda, Avrupa kitasinda vergiler ile GSYH biiylimesi arasinda uzun dénemli pozitif bir iligki
tespit etmislerdir. Yazarlara gore, kisa vadede GSYH biiylimesi {izerinde olumsuz etkiler goriilmesine
ragmen, g¢evresel vergiler uzun donemde ekonomik biiylimeyi olumlu yonde etkilemektedir. Bu
cercevede, yesil mali kural ve politikalar ile ekonomik biiylime arasindaki iliskinin, diinyanin farkl
bolgelerinde farkli egilimler sergiledigi soylenebilir.

Bu arastirma, 2008-2022 doneminde 23 AB iilkesinde yesil mali kurallarin ekonomik biiyiime
iizerindeki etkisini incelemek {izere panel veri yaklasimmi kullanarak literatiire katki saglamay1
amaglamaktadir. Giincel verilerin dahil edilmesi ve ara¢ degiskenler veya sabit etkiler modelleri gibi
uygun ekonometrik teknikler araciliiyla heterojenligin dikkate alinmasi sayesinde, bu caligma yesil
mali politikalarin etkinligine iliskin giiglii ve giivenilir kanitlar sunmay1 hedeflemektedir. Elde edilecek
bulgularin, AB’de ekonomik refah ile ¢evresel siirdiiriilebilirlik arasindaki ikili hedefleri dengelemeye
calisan politika yapicilara 6nemli i¢goriiler saglamasi beklenmektedir.

Literatiir Taramasi

Panel veri yaklagimi, Avrupa’da yesil mali kurallar ile ekonomik biiylime arasindaki iliskiyi
incelemek agisindan Ozellikle uygun bir yontemdir. Bu yaklasim, AB {ilkeleri arasindaki veri
karmagikligini ve igsellik sorunlarini etkin bigimde ele alabilmekte; ayn1 zamanda farkli ekonomik ve
cevresel gostergelerin agirliklandirilmasina imké&n taniyarak so6z konusu iligkinin Sneminin
degerlendirilmesini saglamaktadir. Karmagik veri yapisindan yararlanilarak kullanilan entropi yontemi
ise, kisi basina diisen GSYIH, g¢evre politikalarinin sikilig1 ve sanayi yapisi gibi iilkeler arasimdaki
farkliliklar1 zaman boyutunda ortaya koyarak veri heterojenliginin daha etkin bir sekilde analiz
edilmesine olanak vermektedir. Son donemde yapilan ¢ok sayida ¢aligma, panel veri analizinden entropi
yontemine kadar uzanan ¢esitli metodolojik yaklagimlar kullanarak yesil mali politikalar ile ekonomik
biiyiime arasindaki iliskiyi incelemistir. Ornegin Aydin ve Esen (2018), Avrupa Birligi’nde yesil mali
politikalara odaklanan ¢aligmalarinda, AB {iye iilkeleri genelinde yesil mali politikalar ile ekonomik
biliylime arasinda pozitif bir iligki tespit etmislerdir. Calismanin bulgulari, 6zellikle gii¢lii kurumsal
yapilara ve idari kapasiteye sahip iilkelerde uzun dénemde ekonomik biiylime {izerinde belirgin bir
olumlu etki oldugunu goéstermektedir (Aydin ve Esen, 2018). Benzer sekilde Metcalf ve Stock (2023),
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yesil mali kurallara iligkin ¢aligmalarinda, AB bolgesinde yesil mali politikalar ile ekonomik biiylime
arasinda pozitif bir iligki bulundugunu ortaya koymustur. Yazarlara gore, yesil mali kurallarin temel
unsurlarindan biri olan karbon fiyatlandirma mekanizmalari, elde edilen gelirlerin egitim ve altyap1 gibi
iiretken alanlara yonlendirilmesi durumunda GSYIH biiyiimesine onemli katkilar saglayabilmektedir.

Son on yilda Avrupa, enerji politikasinda koklii bir doniisiim yasayarak yatirrmlarim giderek daha
fazla yesil enerjiye, yenilenebilir kaynaklara ve siirdiiriilebilir ¢o6ziimlere yonlendirmistir.
Makroekonomik diizeyde, AB iilkeleri yenilenebilir enerji kullanimimi yayginlastirmak ve ekonomik
biliylimeyi desteklemek amaciyla yesil sektorlere yonelik katma deger vergisi (KDV) ve kurumlar
vergisi indirimleri gibi vergi tegvikleri uygulamaya baslamistir. Boliik ve Kaplan (2021) ile Miceikiene
ve arkadaglar (2016), AB’de yesil enerji doniisiimiinii ve 6zellikle yenilenebilir enerji yatirnmlarimn ele
alan caligsmalarinda, KDV ve kurumlar vergisi indirimlerini iceren bu tiir tesviklerin AB {ilkelerinde
ekonomik biiyiime {izerinde istatistiksel olarak anlamli ve pozitif bir etki yarattigim1 savunmaktadir.
Benzer bir yaklasimla Maxim (2020) ve Maxim ve arkadaslar1 (2019), meta-regresyon analizleri
yoluyla, yesil mali politikalar kapsaminda isgiicii vergileri gibi bazi vergi alanlarmmda yapilan
indirimlerin GSYIH ve istihdamda kayda deger artislara yol agtigmi ortaya koymustur. AB iilkelerini
kapsayan bu analizler, genel olarak yesil mali kurallar ile ekonomik biiyiime arasinda pozitif bir iliski
oldugunu gostermektedir. Bununla birlikte, AB diizeyinde uygulanan vergi tesviklerinin, ekonomik
biiyiikliik ve biitce kisitlar1 agisindan iiye iilkeler arasinda var olan farkliliklar nedeniyle tiim iilkeler i¢in
esit fayda saglamadig1 da vurgulanmaktadir. Bu nedenle bazi ¢alismalar, vergi tesviklerinin etkilerinin
AB genelinde farklilagtigini ileri slirmektedir. Tchapchet-Tchouto ve arkadaglart (2022), ampirik
calismalarinda karbon vergileri gibi AB diizeyindeki vergi tesviklerinin, yiiksek uyum maliyetleri
nedeniyle diisiik gelirli AB iilkelerinde olumsuz etkilere yol agabildigini; buna karsin yiiksek gelirli
iilkelerin bu politikalardan daha fazla fayda sagladigimi gostermektedir. Giincel literatiir, yesil mali
kurallarin uygulanmasina yonelik yapisal uyum stireglerinde AB genelinde 6nemli farkliliklar
bulunduguna isaret etmektedir. Bu politikalarin etkinligini artirmak i¢in 6zellikle diisiik gelirli iiye
iilkelere yonelik siibvansiyonlarin saglanmasi kritik goriilmektedir. Ha (2024), siibvansiyonlarin vergi
tegvikleri gibi tamamlayici mali araglarla birlikte uygulanmasinin yesil mali kurallarn etkinligini nemli
Olglide artirdigm1  savunmaktadir. Bulgular, siibvansiyonlarin karbon vergileriyle birlikte
kullanilmasinin hem emisyonlarin azaltilmasina hem de ekonomik biiyiimenin desteklenmesine olanak
tantyan bir politika bilesimi olusturdugunu gostermektedir (Maxim, 2020; Ha, 2024). Bununla birlikte,
AB genelinde yesil mali kurallarin tek tip bigimde uygulanabilmesi, saglam bir politika tasarimina
dayanan kapsamli bir stratejiyi gerekli kilmaktadir. Ampirik bulgular, 6zellikle vergi tesviklerinin
yapilandirilmasimin, yesil mali Onlemlerin basarisinda belirleyici bir unsur oldugunu ortaya
koymaktadir.

Abbruzzese ve arkadaglar1 (2024), 6ncii ¢calismalarinda, vergi tesviklerinin tasariminin yesil mali
politikalarin etkin bicimde uygulanmasinda kritik bir rol oynadigin1 vurgulamaktadir. Yazarlara gore,
alim garantileri (feed-in tariffs, FIT) ve alim primleri (feed-in premiums, FIP), miktar temelli tesviklere
kiyasla hem ekonomik biiylimeyi hem de yenilenebilir enerji liretimini es zamanl olarak desteklemede
daha etkilidir. Benzer sekilde Boliik ve Kaplan (2022), AB iilkelerini kapsayan ¢alismalarinda, Ar-Ge
destekleri, arastirma hibeleri ve sertifikasyon programlari gibi yapisal stratejilerin yesil politika
cercevesinde etkili oldugunu; buna karsilik dogrudan yatirimlar ve kredilerin ¢cogu zaman siirdiiriilebilir
sonuglar iiretmekte yetersiz kaldigini ve ekonomik biiylime iizerindeki etkilerinin sinirh oldugunu ortaya
koymaktadir. Dolayisiyla yesil mali kurallara iliskin mevcut literatiir, 6nemli zorluklara ve politika
odiinlesimlerine isaret etmektedir. OECD (2021) raporunda da belirtildigi tizere, yesil mali kurallarm
dinamik yapisi, 6zellikle yiiksek karbon vergileri iceren siki mali politikalarin kisa vadede karbon yogun
sektorler tizerinde operasyonel kisitlar yarattigini gostermektedir. Bu durum, 6zellikle Dogu Avrupa’da
fosil yakitlara bagimli iilkelerde ekonomik biiyiime {izerinde olumsuz etkiler dogurabilmektedir.

AB’nin yesil doniisiimii baglaminda, yesil tahviller, diisiik faizli krediler sunan topluluk
bankalari, glines paneli yatirimlari, konut yalitimina yonelik diizenleyici destekler ve elektrikli araglarin
yayginlagmasi gibi araglarin doniistiiriicii bir rol iistlenmesi beklenmektedir (Fabianski ve Keblowski,
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2025). Bu mekanizmalar, daha temiz iretimi ve enerji verimliligini tegvik etmenin yan sira uzun vadeli
stirdiiriilebilirlik hedeflerine de katki saglamaktadir. Bununla birlikte, mevcut yesil siibvansiyonlarin,
vergi diizenlemelerinin ve finansal araglarin Olgegi ve kapsami, gerekli sistemik doniigiimii
gergeklestirmek icin halen yetersizdir. Bu nedenle, yesil hedeflerin ilerletilmesinde yasama
miidahaleleri temel ara¢ haline gelmistir. Ancak bu durum, yesil doniisiimiin finansal mimarisinde
onemli bir bosluga isaret etmektedir. Ozellikle yeterince fonlanmayan veya yapisal dezavantajlara sahip
bolgelerde, mali araglarm kapsamli bigimde genisletilmemesi ve stratejik olarak uyumlastiriimamasi
durumunda, bu girisimlerin doniistiiriicli potansiyelinin sinirli kalmasi muhtemeldir (Briihl, 2021). Bu
cergevede, AB genelinde yesil doniisiimiin hizlandirilmas: ve siirdiiriilebilir kilinmasi i¢in, yasama
Onlemlerini giicli mali tesviklerle birlestiren daha biitiinciil bir politika ¢ergevesine ihtiyag
duyulmaktadir (Stern ve Stiglitz, 2023).

Yesil mali politikalar ile ekonomik biiyiime arasindaki iligkiye yonelik arastirmalar giderek
artmakla birlikte, mevcut literatiir biitiinciil bir yapidan yoksundur ve ¢evresel gelirlerin uzun vadeli
etkileri, mali araglarin emisyonlarla olan ikili islevi ve AB ekonomileri arasindaki sonug farkliliklari
konusunda 6nemli bosluklar bulunmaktadir. Mevcut ¢aligmalarin biiylik bir kismi tek bir politika
aracina, sinirli bir zaman dilimine ya da az sayida iilkeye odaklanmakta; kisa donemli dinamikler ile
uzun donemli denge ayarlamalarini es anli olarak ele alabilen yontemler ise gorece sinirh kalmaktadir.
Literatlirde ¢evresel gelirler ile sera gazi emisyonlariin dinamik bir ekonometrik cercevede birlikte ele
alindig1 caligmalar oldukga azdir. Bu durum, mali kurallarin ¢evresel performans {izerinden ekonomik
biliylimeyi nasil etkiledigine iligkin 6nemli sorularin yanitlanmadan kalmasina yol agmaktadir. Bu
calisma, 2008-2022 donemini kapsayan 23 AB iilkesine ait kapsamli bir panel veri seti kullanmakta ve
Panel ARDL yaklagimi araciligiyla kisa donemli dinamikler ile uzun donemli yapisal iliskileri
birbirinden ayirarak literatiirdeki bu boslugu doldurmay1 amaglamaktadir.

Veri ve Yontem

Bu caligmada, 2008-2022 donemini kapsayan ve 23 Avrupa iilkesine ait bagimli ve bagimsiz
degiskenlere iliskin veriler kullanilmaktadir. Analizde yararlanilan veri kaynaklar1 Diinya Bankasi
Diinya Kalkinma Gostergeleri (World Development Indicators — WDI) ile OECD veri tabanidir.
Caligmada kullanilan degiskenlere iliskin tanimlamalar agagida sunulmaktadir.

Veri setinin zaman boyutunun 2010-2021 dénemini kapsamasi ve gorece kisa bir zaman araligina
(12 y1l) sahip olmasi nedeniyle, uzun zaman serilerine (20-30 y1l) sahip makro panel veri ¢aligmalarinda
siklikla karsilagilan yatay kesit bagimliligi ve otokorelasyon sorunlarmin test edilmesine gerek
duyulmamaktadir. Ayrica panel veri tahmin teknikleri, genellestirilmis en kiiciik kareler (Generalized
Least Squares — GLS) yontemini kullanarak otokorelasyon, icsellik ve degisen varyans
(heteroskedastisite) gibi sorunlar1 yapisal olarak dikkate almaktadir (Torres-Reyna, 2007). Bu
baglamda, kullanilan yontem veri yapisina uygun ve giivenilir tahminler elde edilmesine olanak
saglamaktadir.

Tablo 1. Degiskenlerin Tanimi

Degisken Gosterim Aciklama Kaynak
Cevresel Gelir LNENV Cevresel gelirlerin dogal logaritmasi OECD
Kisi Basma GSYH LNGDPPC Kisi 1t.)aslna diisen GSYH’nin (cari ABD dolar1) dogal WDI

logaritmasi
Briit Sermaye Olusumu ~ LNGCF Frut sermaye olusumunun (cari ABD dolar1) dogal WDI
] ogaritmasi
Cari Islemler Agi1g1 CAD GSYH’nin ytizdesi WDI
Enflasyon INF Yillik GSYH deflatorii WDI
Toplam Sera Gaz1 TGHE Kisi basina toplam CO-e emisyonlari WDI

Emisyonlari

Panel veri rassal etkiler modeli, bagimsiz degiskenlerin bagimli degisken lizerindeki kisa donemli
etkisini (iliskisini) yakalamaktadir. Panel ARDL modeli ise, drneklemde yer alan iilkeler genelinde
bagimsiz degiskenlerin bagimli degisken iizerindeki hem kisa donemli hem de uzun dénemli etkilerini
analiz etmeye olanak tanimaktadir.
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Her bir modele ait istatistiksel gosterim asagida sunulmaktadir.
Yit = LNGDPPC;,
Xit = {LNENV;; CAD;; INF;y LNGCF;; TGHE;;}
LNGDPPC;y = a + BLNENV; + B,CAD; + B3INF; + f4 LNGCF;; + BsTGHE;; + p; + ;¢
Burada:

&£i:~N(0,02) , Idiyosenkratik hata teriminin ortalamas sifir olup, sabit varyansa sahip olacak sekilde
normal dagildig1 varsayillmaktadir, ve;

ui~(0, O'lf) Ulkeye 6zgii rastgele etki, ortalamasi 0 ve sabit varyansa sahip normal dagilimlidir.

u; L X;; Baska bir ifadeyle, iilkeye 0zgili rassal etkinin bagimsiz degiskenlerle iliskisiz oldugu
varsayilmaktadir.

Genel ARDL (1,1) modeli asagidaki sekilde ifade edilmektedir:
5

5
LNGDPPC;; =x;,+ @,GDPPC; ,_, + 2 0, X}, + 2 Vi VX), + 8§;VGDPPCy, + &
j=1 j=1

Burand:

Xijt= {LNENV;; CAD;; INF;y LNGCF;; TGHE;;}
@; GSYIH kisi basina diisen gecikmeli etkileri
6;; Uzun dénem denge katsayilari

Yij Kisa dénem uyum etkileri

6; Hata diizeltme terimi

Panel ARDL modelini belirtirken, optimal gecikme uzunluklari, hem istatistiksel titizlik hem de
ekonomik tutarliligl saglamak amaciyla bilgi kriterleri ve model tanmi testlerinin bir kombinasyonu
kullanilarak belirlendi. Ozellikle, orta biiyiikliikteki paneller i¢in uygunlugu ve model karmagikligini
asir1 cezalandirmadan ilgili dinamikleri koruma egilimi nedeniyle, birincil gecikme sec¢imi 6lgiitli olarak
Akaike Bilgi Kriteri (AIC) kullanildi. Saglamlig1 dogrulamak amaciyla Schwarz Bayes Kriteri (BIC) ve
Hannan—Quinn Kriteri (HQC) de incelendi ve nihai gecikme yapisi, bu kriterleri farkli model
spesifikasyonlar1 arasinda tutarli sekilde minimize eden yap1 temel alinarak secildi.

Secilen gecikme yapisinin kararliligi, degiskenler arasindaki dinamik iligkilerin yeterince
yakalanip yakalanmadigini test etmek i¢in artiklarin otokorelasyon testleri ile degerlendirildi. Alternatif
gecikme spesifikasyonlari tahmin edildikten sonra, seriyel korelasyon i¢in Breusch—Godfrey LM testi
uyguland1 ve sonuglar tercih edilen modelin anlaml bir artik otokorelasyonu igermedigini dogruladi
(LM testi p-degeri = 0,27). Bu, gecikme yapisinin seriyel bagimlilig1 basariyla ortadan kaldirdigimi ve
dinamik spesifikasyonun dogru bir sekilde belirlendigini gostermektedir.

Sonuclar

Verilerin duraganligim test etmek icin ADF-Fisher panel birim kok testi uygulanmigtir. ADF-
Fisher testi, gecikme yapisindaki esnekligi nedeniyle verilerimiz ig¢in daha uygun bir testtir. Tablo 2,
panel birim kok testinin sonuglarimi géstermektedir. LNGPPC, LNEV ve TGHE degiskenleri diginda
tim degiskenler 0. dereceden entegre (I(0)) durumundadir. Tiim degiskenler ya 1(0) ya da I(1)
derecesinde entegre oldugundan, panel ARDL modelinin uygulanmasi uygundur. Tablo 3, panel rastgele
etkiler modeli ve panel ARDL modelinin tahmin sonuglarini sunmakta olup, Tablo 4 ise 23 Avrupa
iilkesinden olusan 6rneklem igin gevresel gelir ve toplam sera gazi emisyonlarinin GSYIH biiyiimesi ile
olan uzun dénem tahminlerini géstermektedir.
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Tablo 2. Panel ADF-Fisher Birim Kok Testi

Degiskenler Trend Yok Trend ile Entegrasyon Derecesi
LNGDPPC 0.9921 0.0000%*** I(1)
LNENV 0.0000%** 0.0000%** I(1)
CAD 0.0000%** 0.0000%** 1(0)
INF 0.0088*** 0.0062%** 1(0)
LNGCF 0.0000%** 0.0000%** 1(0)
TGHE 0.0006%** 0.0000%** I(1)
Tablo 3. Tahmin Sonuglari
(00)] (2)
LNGDPPC L.LNGDPPC
EC -0.383"
(-1.95)
LNENR 0.236™"
(8.54)
CAD 0.00843""
(5.16)
GCF 0.0134™
(5.58)
Inflation 0.00827"*"
(5.04)
TGHE -0.00588
(-1.52)
L.LNENR 0.232™
(8.34)
L.CAD 0.0109™
(6.61)
L.GCF 0.0145™"
(6.09)
L.Inflation 0.00407"
(1.86)
L.TGHE -0.00277
(-0.70)
_cons 7.871" 7.849™
(30.55) (30.14)
N 360 336
Hausman Spesifikasyon testi LM testi
Tablo 4. Uzun Donem Tahminleri
Degiskenler Katsayi (Coef.) Standart Hata (Std. Err.) z p-degeri
LNENR 1.960348 0.0083319 235.28 0.0000
TGHE 1.962282 0.0083385 235.33 0.0000

Tablo 3’ten elde edilen tahmin sonuglari, iki Panel ARDL spesifikasyonuna dayali olarak
LNGDPPC iizerindeki kisa donem dinamiklerine iliskin 6nemli bilgiler sunmaktadir. Model (1)
sonuglarina gore, LNENR (¢evresel diizenleme) pozitif ve yiliksek derecede anlamli bir katsayiya
sahiptir (0,236, p < 0,001), bu da daha siki cevresel politikalarin kisi basmna diisen GSYIH’yi
artirabilecegini, muhtemelen Porter Hipotezi'ne gore yenilik yoluyla telafi edici etkiler yaratabilecegini
gostermektedir. CAD, GCF (briit sabit sermaye olusumu) ve enflasyon (INF) da pozitif ve anlaml
etkiler gostermektedir (sirasiyla 0,00843, 0,0134 ve 0,00827, timi p < 0,001), bu durum ticaret
dengeleri, yatirimlar ve fiyat istikrarinin ekonomik biiyiimeye katkida bulundugunu ortaya koymaktadir.
Buna karsin, TGHE negatif fakat anlamli olmayan bir katsay1 sergilemektedir (-0,00588, p = 0,129);
bu, sera gazi emisyonlarinin kisa donemde biiyiimeyi anlamli bicimde engellemedigini ve bunun enerji
yogun sektorlerdeki uyum mekanizmalarindan kaynaklanabilecegini diisiindiirmektedir.

Model (2) sonuglari, gecikmeli degiskenler (L.) ile bu bulgulan pekistirmektedir: L.LNENR
(0,232, p <0,001), L.CAD (0,0109, p <0,001) ve L.GCF (0,0145, p < 0,001) pozitif ve anlamli kalirken,
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L.Enflasyon onemsizleserek smirli anlamlhiliga diigmektedir (0,00407, p = 0,063) ve L.TGHE hala
anlamsizdir (-0,00277, p = 0,484). Sabit terimler (7,871 ve 7,849, p < 0,001) giiglii bir temel biiyiime
egilimini gostermekte olup, Orneklem biiytikliikleri 360 ve 336 gozlem ile dengeli bir paneli
yansitmaktadir. —0,385 degerindeki hata diizeltme terimi negatif ve istatistiksel olarak anlamlidir; bu
durum, degiskenler arasinda uzun donem denge iligkisinin varligim1 ve yakinsamanin gergeklestigini
dogrulamaktadir. Katsayinin biiyiikliigli, uzun dénem dengesinden kaynaklanan herhangi bir sapmanin
yaklasik %38,5’inin her yil diizeltilmekte oldugunu gostermekte ve kisa donem soklarindan sonra
dengeye doniis hizinin 1limli oldugunu igaret etmektedir.

Tablo 4’teki uzun donem tahminleri, LNGDPPC’yi bagimh degisken olarak ele alarak denge
iligkilerini daha ayrintili olarak ortaya koymaktadir. LNENR ve TGHE, her ikisi de I(1) degiskenler
olarak, olaganiistii yiiksek katsayilar (sirasiyla 1,9603 ve 1,9623) ve 235’1 asan z-istatistikleri ile p-
degerleri 0,0000 olarak bulunmus; bu durum, kisi basma GSYIH ile uzun dénemde giiglii bir pozitif
iligkiyi isaret etmektedir. Standart hatalarin her iki degiskende de minimal olmasi (0,0083) tahminlerin
hassasiyetini teyit etmektedir. Genel olarak, bulgular ¢evresel diizenlemelerin uzun dénemde biiylimeyi
destekledigini gosterirken, emisyonlarla olan kalict baglanti, ekonomik ilerlemeyi siirdiirtilebilirlik
hedefleriyle uyumlu héle getirecek doniistiiriicti politikalara olan ihtiyaci vurgulamaktadir.

Cevresel gelirler (LNENR) ve sera gazi emisyonlar1 (TGHE) i¢in uzun donem katsayilar1 ilk
bakista biiyiilk goriinse de, model c¢ercevesi ve calisma doneminde AB ekonomilerinin ekonomik
Ozellikleri g6z Oniine alindiginda bu biiyiikliikler rasyonellestirilebilir. ARDL Panel c¢ergevesi,
baslangicta kisa donem uyumlar dikkate alarak uzun donem esnekliklerini tahmin etmekte ve katsayilar,
hata diizeltme terimi araciligiyla giiclii bir uzun donem esbiitlinlesme iligkisi oldugunu gostermektedir.
AB’nin 6zellikle Orta ve Dogu Avrupa’daki enerji yogun sanayilere bagimlilig1 ve ¢evresel gelirlerin
yesil yatirrmlarin finansmanina yapti1 énemli katki, bu faktorler ile kisi basina diisen GSYIH arasinda
uzun donemde makul bir baglantiy1 isaret etmektedir. Ayrica, 2010-2022 doneminde bircok AB
iilkesinde cevresel gelirler, Avrupa Yesil Mutabakati, karbon fiyatlandirma reformlar1 ve daha siki enerji
vergisi kurallart sonucunda dnemli 6l¢giide artmis, bu da esbiitiinlesmis bir modelde uzun donem ¢arpan
etkilerini giiclendirmistir. Uzun dénem katsayilari, kiigiik degisimlerin anlik etkilerini degil, zaman
icinde birikimli sonuglar1 yansitarak, cevresel gelirlerde veya emisyonlarda kalict bir artigin yatirim,
iiretim maliyetleri ve yerlesik sanayi yapilar aracilifiyla birikebilecegini gostermektedir (Guliyev &
Tatoglu, 2023; Mirovi¢, Kalas, & Milenkovic, 2021).

Tartisma

Panel rastgele etkiler modeli ve panel ARDL modeli sonuglari, ¢evresel gelirlerin logaritmasinin
23 AB iilkesinde GSYIH biiyiimesi iizerinde pozitif ve yiiksek derecede anlamli bir etkiye sahip
oldugunu gostermektedir. Bu, daha yiiksek yesil vergilerin (veya elde edilen gelirlerin) bolgedeki
ekonomik biiyiimeyi artirdigi anlamina gelir. Bunun nedeni muhtemelen elde edilen sermayenin daha
yesil teknolojilere yeniden yatirilmasidir; bu hem piyasada yeni ig alanlar1 yaratir hem de yeniligi tesvik
ederek ekonomik biiylimeyi olumlu yonde etkiler (Heimberger, 2025; Mitsi, 2024). Ayrica, arastirma
sonuglar1, Avrupa Birligi i¢in, 6zellikle Avrupa Yesil Mutabakati kapsaminda siirdiirtilebilir kalkinma
hedefleri dogrultusunda o6nemli bir politika sonucu ortaya koymaktadir. Bu durum, cevresel
vergilendirmenin ekonomik biiyiime ile siirdiiriilebilirlik arasinda bir tercih yapmak zorunda
birakmadigini, aksine her iki amaca aymi anda ulasmak igin c¢ift yonlii bir ara¢ olabilecegini
gostermektedir.

Hiikimetler, vergi gelirlerini yenilenebilir enerji projelerine, enerji verimliligi girisimlerine ve
diisiik karbon teknolojilerinde arastirma ve gelistirmeye yonlendirerek uzun doénem rekabetciligi
artirabilirler. Bu yaklagim, fosil yakitlara bagimliliktan kaynaklanan olumsuz etkilerin (kirlilik ve saglik
maliyetleri gibi) azaltilmasina da katki saglayarak daha yesil bir ekonomiyi destekler (Maxim a, 2020;
Mang & Caddick, 2023). Cevresel vergiler, ¢cevresel maliyetleri piyasa fiyatlarina dahil ederek firmalar
ve hanehalklarini daha temiz {iretim ve tiiketim uygulamalarin1 benimsemeye tesvik eden diizeltici bir
mekanizma olarak islev gorebilir. Bu gelirlerin dagilimi da kritik dneme sahiptir: Gelirler temiz enerji
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icin siibvansiyonlar, bozucu vergilerin azaltilmasi veya kirilgan hanehalklarina dogrudan destek gibi
stratejik yollarla yeniden kullanmildiginda, politika daha genis bir kamu kabulii kazanabilir ve adil bir
gegcisi garanti edebilir. AB deneyimi, yesil maliye politikalarinin ekonomik biiylimeyi ¢evresel koruma
ile dengeleme potansiyelini vurgulamakta ve iklim hedeflerini ekonomik istikrarla uyumlu hale
getirmeye calisan diger bolgeler igin degerli dersler sunmaktadir (Mirovi¢, Kalas, & Milenkovic, 2021;
Stern & Stiglitz, 2023).

Diger yandan, cari acik, briit sermaye olusumu ve enflasyon da GSYIH biiyiimesini pozitif yonde
etkilemektedir. Siirekli kontrol altinda tutulan bir ticaret agig1, ekonomide kredi ve yatinm firsatlar
yaratabilir ve bu yatirnmlar kisa ve uzun donemde ekonomik biiyiimeyi etkiler. Avrupa iilkeleri, cari
aciklaria son derece duyarhidir ve bu nedenle bunlari siki bir sekilde kontrol ederler. Bu durum, daha
kiictik ve yonetilebilir biitce agiklarina yol acar ve dolayistyla ekonomiye olumlu etki yapar. Cari a¢igin
etkin yonetilmemesi, kisa ve uzun vadede ekonomik biiylimeyi olumsuz etkileyebilir. Enflasyonun
GSYIH biiyiimesi iizerinde pozitif etkisi bulunmasi, 1liml1 enflasyonun ekonomik aktiviteyi tesvik
edebilecegini ve tiikketim ile yatirmrmi1 motive edebilecegini gostermektedir. AB baglamindaki kanitlar,
cogu iilkenin enflasyonu biiylimeyi destekleyecek bir aralikta tuttugunu ve hiper enflasyon veya
deflasyonun olumsuz etkilerinden ka¢indigini gostermektedir. 2008—2022 déneminde AB’de enflasyon
ilimh diizeyde kalmis olup, bu durum giiglii bir ekonominin gostergesi olarak tiiketicileri harcamaya ve
yatirim yapmaya tesvik eder. Sistem, nominal {icretleri diisiirmeden reel iicret ayarlamalar1 yapilmasina
olanak tanir ve boylece istihdam seviyelerinin korunmasina yardimci olur (Rotar, 2025; Cottarelli &
EU, 2020). Uygun makroekonomik yonetim, dikkatli mali kararlar, stratejik yatirimlar ve uyumlu para
politikalan ile cari aciklar, sermaye olusumu ve enflasyon oranlarn arasindaki dengeyi saglamak
acisindan kritik 6neme sahiptir ve uzun donem ekonomik biiylimeyi destekler (Blavasciunaite,
Garsviené, & Matuzeviciute, 2020; Beirne, Renzhi, & Volz, 2021).

Briit sermaye olusumu, ekonomide sabit varliklara yapilan yatirimlar ve stok seviyelerindeki net
degisimleri kapsar. Briit sermaye olusumunun cari agikla birlikte pozitif etkisi, yatirnmin Avrupa
ekonomilerinde biiylime i¢in baslica bir itici gii¢ oldugunu vurgular. Firmalar ve hiikiimetler sermayeye
daha fazla yatinm yaparken, kaynaklar altyapi, teknolojik ilerleme ve sanayi yiikseltmelerine
yonlendirir; bu da uzun vadede verimliligi ve rekabetgiligi artirir. GCF’deki artig, ekonomide sabit
varliklarda yiikselmeye yol agarak nihayetinde ekonomik biiylimeye katkida bulunur. Yatirimlar
arttikca, is yaratimi ve teknolojik ilerleme de tesvik edilir ve bdylece GSYIH biiyiimesi daha da
desteklenir (Saglam, 2017; Zarkovié¢, Cetkovi¢, & Cvijovi¢, 2025).

Sera gazi emisyonlarinin 23 AB ekonomisinde kisa donemde ekonomik biiyiime iizerinde bir
etkisi bulunmamaktadir. Orneklemde cevresel bozulma ile ekonomik biiyiime arasinda bir ¢oziilme
gozlemlenmektedir. Uzun donemde ise toplam sera gazi emisyonlarinin ekonomik biiyiime {izerinde
pozitif ve dnemli etkisi vardir. Bu egilimin siirmesi, emisyonlara yogun bagimlilig1 olan ve uzun dénem
ciktry1 cevresel kaygilar pahasina siirdiiren sektdrlere bagliliktan kaynaklaniyor olabilir. Benzer sekilde,
cevresel gelirlerin uzun dénemde ekonomik biiylime iizerindeki etkisi de 23 AB iilkesi 6rnekleminde
pozitif ve anlamlidir. Bu durum, g¢evresel vergiler veya gelirler gibi yesil maliye politikalarinin
stirdiiriilebilir ekonomik kalkinmayi tesvik etmede yapici bir rol oynayabilecegini gostermektedir.

Cevresel siirdiiriilebilirlik ve ekonomik performans arasindaki iliskiye dair 6ngoriiler, sera gazi
emisyonlarinin kisa ve uzun dénem etkileri incelenerek elde edilmistir. On bulgular, ekonomilerin
baslangigta emisyon artis1 olmaksizin biiylimeyi siirdiirebilecegini gostermektedir; bu durum biiyiik
Olciide enerji verimliligi iyilestirmeleri, hizmet sektoriine kayis ve yenilenebilir enerji kaynaklarinin
kullanimu ile agiklanabilir (Umit & Dagdemir, 2025; Guliyev & Tatoglu, 2023; Asiedu, Hassan, & Bein,
2020). Bu bulgu, AB’nin iklim nétrliigii hedefi ile uyumlu olup, GSYIH birimi basina emisyon
yogunlugunu azaltmadaki bagarisini yansitir.

Cevresel gelirlerin birlesik pozitif etkisi, politika yonelimi igin bir ipucu sunar; g¢evresel
vergilerden elde edilen gelirler, daha temiz teknolojiler ve yesil altyapiya yeniden yatirim yapilabilir ve
boylece emisyon yogun sektorlere olan biliylime bagimliligi kademeli olarak azaltilabilir. AB, kisa
donemde iklim hedeflerinden sapmayi kalici yapisal degisime doniistiirmek igin mali tesvikler,
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teknolojik ilerlemeler ve sanayi politikalarimi iklim hedefleriyle koordine ederek 6nemli bir zorlugun
iistesinden gelmelidir. Ekonomik biiylime ile ¢evresel siirdiiriilebilirlik arasindaki dengeyi korumak,
ekonomik genislemenin gevresel korumay tehlikeye atmamasini saglamak agisindan kritik olacaktir
(Vasylieva, Lyulyov, Bilan, & Streimikiene, 2019; Boliik & Mert, 2014; Guter-Sandu, Haas, & Murau,
2024).

Caligma donemi (2008-2022), kiiresel finans krizi, Euro Bolgesi borg krizi, COVID-19 pandemisi
ve Rusya—Ukrayna g¢atigmas1 gibi énemli ekonomik ve jeopolitik dalgalanmalar1 kapsamaktadir; bu
durum, yesil maliye diizenlemeleri ile ekonomik biiyiime arasindaki tahmini iliskiyi etkileyebilir. Bu
soklar, mali kapasite, enerji kullanimi, emisyon seviyeleri ve yatirim davranislarini etkilemis ve ¢evresel
gelirler ile GSYIH dinamiklerini gegici olarak bozmus olabilir. Kiiresel finans ve Euro Bélgesi krizleri,
kamu yatirimlarii azaltmis ve ¢evresel harcamalari kisitlamig; COVID-19 ise emisyonlari dnemli
ol¢lide diisiirmiis ve ekonomik faaliyetleri aksatmis, boylece mali degiskenler ile biiylime arasindaki
eszamanli iligkileri zayiflatmistir. Buna karsilik, Rusya-Ukrayna savasi enerji giivenligini artirarak kisa
vadede fosil yakitlara bagimliligi siirdiiriicken, yenilenebilir enerjiye yapilan yatirimlar da tesvik
etmistir. Dogrusal olmayan ve krizlere 6zgii etkiler, panelde yapisal kirilmalar yaratabilir; bu durum
ozellikle kisa donem dinamiklerini temsil eden katsayilarin kismen dongiisel uyumlari, uzun dénem
yapisal iligkiler yerine temsil etmesine yol agabilir. Gelecek ¢alismalar, yapay kriz senaryolari, yapisal
kirilma testleri veya rejim degisim modelleri kullanarak yesil maliye politikalarinin uzun dénem
etkilerini daha kesin sekilde belirleyebilir.

Sonug¢

Bu arastirma, cevresel siirdiiriilebilirlik ile ekonomik biiylimenin bir arada var olup
olamayacagina dair mevcut politika tartigmalarina 6nemli bir katki sunmaktadir. Calisma, 23 Avrupa
Birligi iiyesi iilkede yesil maliye diizenlemelerinin etkilerini kapsamli bir sekilde analiz ederek, ¢evresel
gelirlerin, 6zellikle ekolojik vergilerden elde edilen gelirlerin, kisa ve uzun dénemde ekonomik biiyiime
iizerinde siirekli pozitif ve istatistiksel olarak anlamli bir etkisi oldugunu ortaya koymaktadir. Cevresel
kaygilarin ekonomik karar siireglerine entegre edilmesi, siirdiiriilebilir teknolojilere yatirim tesviki, yeni
is alanlar1 yaratilmas1 ve inovasyonun desteklenmesi yoluyla ekonomik biiylimeyi artirabilir.

Bu doniistimde kritik aktorlerden biri enerji sektoriidiir. Sektor, iklim krizine ve dijital yeniliklerin
getirdigi zorluklara yanit olarak yapay zeké, blok zinciri ve akilli sebekeler gibi dijital teknolojileri
entegre eden yenilik¢i is modelleri gelistirmek zorundadir. Bu yeni modeller, enerji sirketlerinin
geleneksel fosil yakit temelli yapilarinin 6tesine gegmesini ve esneklik, siirdiiriilebilirlik ve miisteri
odaklilig1 onceliklendiren biitiinlesik deger zincirleri olusturmasini gerektirir. Bu gegisin saglanmasi,
ekonomik ve g¢evresel olarak uygulanabilir diizenleyici c¢erceveler ve politika Onlemlerinin
benimsenmesine de baglidir; bu, yatirimin tesvik edilmesini, enerji giivenliginin saglanmasini ve girket
stratejilerinin uzun donem iklim hedefleri ile uyumlu hale getirilmesini igerir.

Briit sermaye olusumu, kontrollii cari agiklar ve 1limli enflasyon gibi degiskenler de ekonomik
biliylime ile pozitif iligkilidir. Bu kolektif faktorler ekonomik istikrar1 destekler ve AB’nin iiretim
kapasitesini artirir. Sera gazi emisyonlar1 kisa donemde biiylime {izerinde etkili olmasa da, uzun déonem
baglantisi, AB’nin emisyon yogun sektorlere olan bagimliligimi ortaya koymakta ve ekonomik
biiyiimenin ¢evresel bozulmadan tamamen ayrilmasi i¢in ek politika degisikliklerinin gerekliligini
vurgulamaktadir.

Arastirma, yesil maliye politikalariin faydalarmi ortaya koymaktadir; bu politikalar sadece
ekonomik biiylimeyi desteklemekle kalmaz, ayni1 zamanda siirdiiriilebilir kalkinma cergevesinde
biliylimeyi hizlandirir. Calisma, politika yapicilar i¢in kritik bilgiler sunmakta; yesil sektorlere uzun
vadeli stratejik yatinmlarin 6nemini ve genel ekonomik istikrarin korunmasinin gerekliligini
vurgulamaktadir. Ayrica, bu ¢alisma, Avrupa’da yesil mali yonetimin ekonomik etkilerine dair giiclii
ampirik kanit saglayarak 6nemli bir bilgi boslugunu doldurmakta ve diger bolgeler igin siirdiiriilebilir
ekonomik doniisiimler agisindan bir referans noktasi olusturmaktadir.
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Empirik sonuglarinin yani sira, bu ¢aligma AB iginde gelecekteki ekonomik ve ¢evresel politika
tasarimlar1 agisindan da onemli ¢ikarimlar sunmaktadir. Kanitlar, yesil maliye politikalarinin yalmizca
cevresel iyilestirme araglar1 olarak degil, ekonomik biiylime yoniinii proaktif olarak belirleyen araglar
olarak goriilmesi gerektigini gostermektedir. Hiikimetler, ¢evresel vergi gelirlerini arastirma, temiz
enerji gelistirme ve isgiicli egitimine dikkatli bir sekilde yatirarak yenilik, istihdam ve rekabetgilikten
olusan kendi kendine siirdiiriilebilir bir dongii olusturabilirler. Yapisal doniistimii hizlandirmak kritik
onemdedir; uzun donem ekonomik biiylimenin héla emisyon yogun sektdrlere bagh oldugu gercegi géz
ontinde bulundurulmalidir. Bu nedenle politika yapicilar sanayi ¢esitlendirmesini onceliklendirmeli,
diisiik karbon teknolojilerinin yayilmasini tesvik etmeli ve iklim ve enerji soklaria kars1 dayaniklilig
artirmak i¢in sinir Otesi i birligini giiclendirmelidir. Biiyiime hedefleri ile sosyal adalet arasinda bir
denge saglamak da 6nemlidir; yesil maliye politikalarinin maliyet ve faydalarinin hanehalklari, sanayi
ve bolgeler arasinda adil bigimde dagitilmasi saglanmalidir. Bu ¢ikarimlar, AB’yi ekonomik biiyiime ile
¢evre koruma arasinda denge kurabilen bir modelin Onciisii haline getirmektedir. Siire¢ hala devam
etmekte olup, siirdiiriilebilir, diisiik karbonlu biiyiime modelini tam olarak gergeklestirmek i¢in mali,
sanayi ve teknolojik stratejilerin siirekli uyarlanmasi gerekmektedir; bu model, diger bolgeler igin de
ilham ve rehberlik saglayabilir.

Oneriler

Aragtirma, AB hiikiimetlerinin uygulayabilecegi bir dizi somut ve uygulanabilir politika 6nlemini
belirlemektedir. Politika yapicilar, dncelikle ¢evresel vergileri genisleterek, uygulama giiciinii artirarak
ve gelirlerin belirli bir oraninin yesil yatirimlara tahsis edilmesini saglayacak seffaf rehberler olusturarak
yesil mali araglar giiclendirmelidir.

Cevresel gelirler, olgiilebilir ve ekonomik biiylimeyi tesvik etme potansiyeline sahip belirli
projelere yonlendirilmelidir; bunlar arasinda yenilenebilir enerji altyapisi yatirimlari, enerji verimliligi
iyilestirmeleri, elektrikli mobilitenin yaygimlastirilmas1 ve diisiik karbon teknolojileri i¢in arastirma-
gelistirme finansmam yer alir. Mali miidahalelerin somut ekonomik fayda saglamasi i¢in ekonomik
istikrarin korunmasi gerekir; bunun i¢in asir1 cari agiklarm onlenmesi, iiretken sermaye yatirimlarinin
tesvik edilmesi ve enflasyonun stabil ve dngoriilebilir bir aralikta tutulmasi 6nemlidir. Bu 6nlemler,
yesil doniisiim i¢in is dostu bir ortam saglar.

HiikGimetler, fosil yakitlara yogun bagimli sektorlerden siibvansiyonlar1 agamali olarak kaldirmali
ve bunlarin yerine sanayi decarbonizasyonunu tesvik eden segici tesvikler sunmalidir. Bu tesvikler
arasinda yesil vergi indirimleri, uygun kredi kosullar1 ve teknoloji edinim hibeleri yer alabilir. Politika
yapicilar, ¢cevresel gelirlerin bir kismini is¢i yeniden egitim programlarini, hanehalki enerji yardimlarini
ve bolgesel gecis fonlarini desteklemek icin tahsis etmelidir; 6zellikle yapisal olarak kirilgan veya
koémiire yogun bagiml bolgelerde.

Bu uygulanabilir adimlar, ekonomik performansi uzun vadeli gevresel siirdiiriilebilirlik ile
dogrudan iligkilendiren net bir politika yol haritas1 sunmaktadir.

Aciklama Beyanlan

1. Arastirmacilarin katki beyami: Tek yazar, %100.

2. Cikar catismasi: Cikar catigmasi yoktur.

3. Etik Raporu: Etik kurul onay1 gerekmemektedir.

4. Arastirma Modeli: Arastirmada, literatiir taramas1 ve igerik analizi yontemleri kullanilarak
Panel Veri Yaklasimi uygulanmistir.
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