DIGITALEL ARCHIU

ZBW - Leibniz-Informationszentrum Wirtschaft
ZBW - Leibniz Information Centre for Economics

Hakimova, Yegana; Samusevych, Yaryna; Alijanova, Shahla et al.

Article
Eco-innovation vs. environmental taxation : what is
more effective for state budget?

Reference: Hakimova, Yegana/Samusevych, Yaryna et. al. (2021). Eco-innovation vs.
environmental taxation : what is more effective for state budget?. In: Marketing i menedzment
innovacij (1), S. 312 - 323.
https://mmi.fem.sumdu.edu.ua/sites/default/files/487-2021-24_0.pdf.
doi:10.21272/mmi.2021.1-24.

This Version is available at:
http://hdl.handle.net/11159/6801

Kontakt/Contact

ZBW — Leibniz-Informationszentrum Wirtschaft/Leibniz Information Centre for Economics
Disternbrooker Weg 120

24105 Kiel (Germany)

E-Mail: rights[at]zbw.eu

https://www.zbw.eu/econis-archiv/

Standard-Nutzungsbedingungen: Terms of use:

Dieses Dokument darf zu eigenen wissenschaftlichen Zwecken This document may be saved and copied for your personal
und zum Privatgebrauch gespeichert und kopiert werden. Sie and scholarly purposes. You are not to copy it for public or
durfen dieses Dokument nicht fiir 6ffentliche oder kommerzielle commercial purposes, to exhibit the document in public, to
Zwecke vervielfaltigen, 6ffentlich ausstellen, auffiihren, vertreiben perform, distribute or otherwise use the document in public. If
oder anderweitig nutzen. Sofern fiir das Dokument eine Open- the document is made available under a Creative Commons
Content-Lizenz verwendet wurde, so gelten abweichend von diesen Licence you may exercise further usage rights as specified in
Nutzungsbedingungen die in der Lizenz gewahrten Nutzungsrechte. the licence.

https://zbw.eu/econis-archiv/termsofuse
Mitglied der

=2 B Leibniz-Informationszentrum Wirtschaft
[ .

Leibniz Information Centre for Economics - .
Leibniz-Gemeinschaft


mailto:rights@zbw-online.eu
https://www.zbw.eu/econis-archiv/
https://zbw.eu/econis-archiv/termsofuse

Marketing and Management of Innovations ISSN 2227-6718 (on-line)
Issue 1, 2021 ISSN 2218-4511 (print)

https://doi.org/10.21272/mmi.2021.1-24 JEL Classification: H23, H61, H72, 032, Q56

Yegana Hakimova,
Ph.D., Associate Professor, Azerbaijan State University of Economics, Azerbaijan

ORCID ID, 0000-0001-5686-4105
email: yegana_hakimova@unec.edu.az
Yaryna Samusevych,

Ph.D., Sumy State University, Ukraine

ORCID ID, 0000-0001-7048-8388
email: iaryna.samusevych@gmail.com
Shahla Alijanova,
Azerbaijan State University of Economics, Azerbaijan

ORCID ID, 0000-0002-3115-2635
email: shahla.musaqizi@gmail.com
Esmira Guluzade,
Azerbaijan State University of Economics, Azerbaijan

ORCID ID, 0000-0002-5633-2130
email: esmira_Guluzada@unec.edu.az

Correspondence author: iaryna.samusevych@gmail.com

ECO-INNOVATION VS. ENVIRONMENTAL TAXATION: WHAT IS MORE EFFECTIVE FOR STATE
BUDGET?

Abstract. The article is devoted to the comparative analysis of the use of environmental taxes and the introduction
of environmental innovations in terms of impact on the parameters of revenues and expenditures of the state budget.
The study includes 10 countries of Central and Eastern Europe (Bulgaria, Czech Republic, Hungary, Estonia, Latvia,
Lithuania, Poland, Romania, Slovenia and Slovak Republic). The analysis period covers 2010-2019. Systematization
of scientific research proves the importance of using different tools to ensure sustainable development and greening
of the national economy. The main purpose of the study is to determine a more effective form of interaction between
government and business in the process of transforming the national economy in the direction of more environmentally
friendly products and technologies by economic and mathematical modeling of environmental taxes and eco-
innovation impact of budget revenues and expenditures. The calculations consist on the several stages: 1) determining
the list of relevant control variables using correlation analysis, which eliminates the problem of multicollinearity; 2)
determination of the model specification (fixed or random effects) using the Hausman test; 3) identification of the
generalizing effects of the impact of environmental taxation and the eco-innovation index on the indicators of budget
revenues and expenditures using a generalized least squares panel regression model with random effects; 4) study
of the impact of the main components of environmental taxes and components of the eco-innovation index on the
parameters of the state budget using panel regression modelling; 5) determination of short-term and long-term effects
of the impact of environmental taxes and eco-innovations on the parameters of budget revenues and expenditures bt
auto-regression distributive lag modelling. Stata 12/SE software tools were used for calculations. The study indicates
the need to transform approaches to the implementation of state environmental policy. Thus, it has been proven that
government incentives for the introduction of environmental innovations in the economy can be more effective than
increasing the burden of environmental taxes.

Keywords: eco-innovation index, environmental taxation, government revenues, government expenditures,
panel data analysis.

Introduction. The growth of national and global requirements for the competitiveness of the state
requires increasing the efficiency of the organization of economic relations in both the public and private
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sectors of the economy. At the same time, the integration of goals and objectives of sustainable
development in all spheres and parts of the national economy testifies to the urgency of considering the
main tasks of state regulation in the context of balancing the parameters of sustainable development. In
particular, it has been proven that the change in the structure of the national economy is largely related to
environmental consequences (He, 2019), which indicates the need for coordination of state environmental
and economic policies. At the same time, the globalization of sustainable development goals leads to an
increase in the priority role of natural resource management policy in the system of state regulation of the
economy (Biewendt, 2020). Hasan and Dutta (2019) argue that today resource management and
environmental issues are not only the focus of scientific attention, but also the subject of considerable
public interest. Environmental factors and environmental responsibility largely determine the effectiveness
of companies and the creation of their market value (Boyarko and Samusevych, 2011; Taliento and Netti,
2020), which significantly affects the long-term growth of the national economy. At the same time,
analyzing the factors of enterprise success, it should be noted the rapid growth of the importance of
innovation, which today play the same role as financial, production and human factors (Vargas-Hernandez
and Rodriguez, 2018; Karaoulanis, 2018; Lyeonov et al., 2019; Rubanov et al., 2019a). It is innovative
factors that ensure the transformation of the business sector and are the key to achieving global goals of
sustainable development (Bilan et al., 2019; Goncharenko, 2020). At the same time, it has been proven
that the development of innovations should be comprehensively consistent with other socio-economic
factors (Kyrychenko et al., 2018; Kasztelnik and Brown, 2020). All this leads to the actualization of the
study of tax regimes in countries with significant natural resources (Eddassi, 2020), which in conditions of
tax competition should be analyzed not only in the fiscal but also in the regulatory context (Mukherjee,
2018). On the other hand, the policy of sustainable development of the state should be comprehensive,
take into account national and international factors, provide long-term incentives for the implementation of
advanced approaches and technologies in the real sector (Bhandari, 2019; Khan and Kishwar, 2020).
Thus, in particular, it is empirically confirmed that public spending remains a tool for managing economic
development, however, the controversy of the results shows their fragmentary effectiveness (Kouassi,
2018). At the same time, higher efficiency is demonstrated by targeted expenditures, in particular, green
investments, the importance of which for sustainable development has been repeatedly proven (Ibragimov
et al., 2019a; Pavlyk, 2020). At the same time, indirect organizational methods of influence, such as the
development of internal audit and environmental innovation (Kasztelnik and Gaines, 2019; Vasylieva et
al., 2020), which, inter alia, require the use of information control mechanisms and risk management, are
becoming relevant (Yarovenko et al., 2021). That is why it is necessary to conduct a comparative study of
various instruments of state environmental policy in order to determine the most effective forms of
interaction between the state and economic agents in the context of increasing the greening of the
economy, fiscal and regulatory functions of public administration.

Literature Review. Issues of sustainable development, energy efficiency and environmental security
of the national economy remain central to public economic policy, which necessitates numerous studies
to identify systemic relationships between the use of state regulatory instruments and study promising
areas of national economy (Cebula et al., 2018). In this regard, it remains relevant to study the
effectiveness of various approaches and tools of state regulation of the economy in terms of operational
performance and efficiency of achieving the goals. Ibragimov et al. (2019b) revealed that environmental
performance is as important for ensuring a country's competitiveness as macroeconomic stability,
institutional quality, and infrastructure development.

It is substantiated that the study of economic processes should be carried out on the example of a
homogeneous sample of countries, which reflects the similarity of approaches to the implementation of
public economic, environmental and financial policies (Rubanov et al., 2019b; Kuzmenko et al., 2020).
Therefore, to study the effectiveness of state regulatory instruments, it is first necessary to form a sample
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of countries that meet the same criteria of historical and economic development, and are comparable
given the specifics of economic relations.

Itis proved that in the system of functioning of the national economy there is a wide set of links between
economic and environmental determinants, in particular, environmental determinants largely determine
the economic and food security of the country (Bilan et al., 2018; Vlysochyna et al., 2020). This indicates
the need for the use of tools and methods of state influence on the national economy, able to reduce
harmful man-made impact, which in turn provides a comprehensive transition of the national economy to
a qualitatively new stage of organization of economic processes. At the same time, studies show that there
are significant relationships between the institutional environment, environmental and energy parameters
(Lyulyov et al., 2021). It is determined that state support is the catalyst for economic development and
systemic transformations of industry (Hrytsenko et al., 2018). That is why it can be stated that government
intervention is necessary and extremely important in terms of creating incentives to change management
approaches, production technologies and strategic guidelines for the development of economic entities.
The main manifestation of the regulatory function of environmental tax policy is the systemic
transformation of national industry in view of the reduction of extensive production with a significant level
of destructive man-made impact and stimulating the transition to safer and more advanced technologies.
At the same time, the change in consumer behavioral patterns indicates the creation of market incentives
for enterprises to change approaches in the structure and technologies of production (Chygryn et al.,
2019). That is why, given the strategic nature of sustainable development, it is necessary to consider both
government regulatory initiatives, among which the most complex role belongs to environmental taxes,
and internal measures of greening enterprises, among which environmental innovation has recently
become widespread. It should be noted that studies of the effectiveness of tax and other economic
instruments for regulating the national economy require the use of quite complex economic and
mathematical tools. Thus, Levchenko et al. (2018) use fuzzy logic methods to determine the effectiveness
of tax instruments in combating the shadow economy. That is why to test the research hypothesis it is
advisable to use the tools of economic and mathematical modeling.

Methodology and research methods. The aim of the research is to test the hypothesis about the
impact of environmental taxes and environmental innovations on the indicators of budget development of
the country. The parameters of the characteristics of the forms of interaction between the state and
business in ensuring the greening of the national economy are selected indicators of environmental
taxation, as well as indicators of eco-innovation. Indicators of environmental taxation are: 1) Total
environmental taxes,% GDP; 2) Energy taxes, % growth; 3) Transport taxes, % growth; 4) Pollution
taxes, % growth. The parameters of ecological innovation implementation are the general value and
components of the Eco-Innovation Index, which are calculated for the countries of the European Union: 1)
Eco-Innovation Index, 1-100; 2) Eco-Innovation Inputs, 1-100; 3) Eco-Innovation Activities, 1-100; 4) Eco-
Innovation Outputs, 1-100; 5) Eco-Innovation Socio-Economic Outcomes, 1-100; 6) Eco-Innovation
Resource Efficiency Outcomes, 1-100. The resulting research variables are the parameters of revenues
and expenditures of the state budget: 1) Revenue of government, excluding grants, % GDP; 2) General
government final consumption expenditure, % GDP.To ensure the objectivity of the results, to build
regression dependencies also formed a list of control variables: Industry (including construction) value
added, % GDP; Consumer price index, annual %; Control of Corruption; Government Effectiveness.

Due to the need to make recommendations for developing countries, the sample of the study was
formed from Central and Eastern European countries Bulgaria, Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, Romania, Slovak Republic and Slovenia. The study period includes 2010-2019. In order
to fulfill the task of the research it is proposed to go through the next steps: to realize correlation analysis
in order to eliminate multicollinearity problem between control variables; to run Hausman test in order to
clarify specification of the regression model (fixed or random effects model); to run panel data regression
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analysis for the whole country sample and characterize its results; to run ARDL-model to determine long-
term and short-term effects. Technically all stages of the research are realized with the help of Stata 12/SE
software.

Results. Therefore, at the first stage of research it is necessary to specify the list of control variables,
namely to check existence of a problem of multicollinearity. For this purpose, a correlation analysis was
performed (Table 1).

Table 1. Correlation matrix of control variables

Variables (1) (2) 3) 4)
(1) Control of corruption 1.000

(2) Government effectiveness 0.782 1.000

(3) Consumer price index, annual % -0.069 0.194 1.000

(4) Industry value added, % GDP -0.155 0.212 0.102 1.000

Sources: developed by the authors.

Based on the correlation analysis results it should be mentioned that there is significant correlation
between two variables, namely: Control of corruption and Government effectiveness. In order to eliminate
multicollinearity problem we need to exclude one or several variables. Therefore, the variable control of
corruption was excluded for the further research. The next stage of the research is identification of the
specification of the model that better fits the data in terms of testing the hypothesis about influence of
environmental taxation or eco-innovation on country’s budget indicators. Consequently, Hausman test
allows identifying that better model specification is panel data regression with random effects that also
allows us concluding that country specific characteristics of economic development do influence variation
of its innovative development progress. Taking into account the broad statistical sample of research,
generalized least square random-effects model was chosen. Moving to quantitative calculations, let's test
the hypothesis about the impact of the role of environmental taxes in the formation of central budget
revenues. Table 2 indicates a direct statistically significant relationship between tax revenues from
environmental taxes and budget revenues, and the impact ratio is 1,194, that proves that the increase in
environmental taxes not only provides a proportional increase in budget revenues, but also has a synergy
effect of stimulating other budget revenues.

Table 2. Results of the regression analysis on testing the hypothesis about influence of
environmental taxation on central government revenues in 10 countries in 2010-2019 (random
effects model specification)

Variable Coef. StEm.  tvalue  p-value Sig
Environmental taxes, % GDP 1.194 0.576 2.08 0.038 *
Government effectiveness 1.497 1.291 1.16 0.246
Consumer price index, annual % -0.136 0.074 -1.83 0.068 *

Industry value added, % GDP -0.079 0.089 -0.89 0.374

Constant 32.959 3.351 9.84 0.000 b

Mean dependent var 34.863 SD dependent var 3.771
Overall r-squared 0.405 Number of obs 99.000
Chi-square 18.184 Prob > chi2 0.001
R-squared within 0.143 R-squared between 0.448

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.

At the same time, analyzing the impact of control variables, we should pay attention to the fact that
only the Consumer price index is statistically significant, which has a disincentive effect on the formation
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of budget revenues. At the same time, in general, the constructed model is adequate and statistically
significant, which indicates the objectivity of the results and their compliance with real economic trends.

At the next stage, it is advisable to analyze the impact of environmental taxation parameters on budget
expenditures (Table 3).

Table 3. Results of the regression analysis on testing the hypothesis about influence of
environmental taxation on central government expenditures in 10 countries in 2010-2019
(random effects model specification)

Variable Coef. StErr. tvalue p-value  Lowest95 %  Highest95 %  Sig
Environmental taxes, % 0.232 0.309 0.75 0.453 -0.374 0.838
GDP
Government effectiveness  -0.746 0662  -1.13 0.260 -2.043 0.551
Consumer price index, 0.060 0.043 1.41 0.159 -0.023 0.144
annual %
Industry value added, %  -0.169  0.048  -3.53 0.000 -0.263 -0.075 b
GDP
Constant 22573 1.764 1280 0.000 19.115 26.031 b
Mean dependent var 18.196 SD dependent var 1.635
Overall r-squared 0.007 Number of obs 100.000
Chi-square 15.381 Prob > chi2 0.004
R-squared within 0.221 R-squared between 0.030

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.

The obtained results indicate the fact that the growth of the burden of environmental taxation does not
provide an increase in government spending on the national economy (the relationship between the
indicators was statistically insignificant). At the same time, attention should be payed on the fact that the
growth of value added in industry leads to a reduction in budget expenditures, which reflects the positive
effects of private sector development and structural transformation in the economy.

The next stage of the study is the analysis of the impact of structural components of environmental
taxation on revenues and expenditures of the state budget. Therefore, the data presented in Table 4 shows
the impact of the annual growth of certain types of environmental taxes on budget indicators. Importantly,
this effect was statistically insignificant for almost all constructed models.

Table 4. Results of the regression analysis on testing the hypothesis about influence of different
components of environmental taxation on central government revenues and expenditures in 10
countries in 2010-2019 (random effects model specification)

Variable Revenues Expenditures
Model 1 Model 2 Model 3 Model4 Model5 Model 6

Energy taxes, % growth 0.008 -0.009
Transport taxes, % growth -0.014 -0.003
Pollution taxes, % growth 0.000 0.005**
Government effectiveness 1.777 1.595 1.745  -0.1%4 0.424 -0.794
Consumer price index, annual % -0.174* -0.178** -0.178*  0.042 0.050 0.035
Industry value added, % GDP -0.149 -0.173* -0.147  -0.206* -0.162***  -0.229***
Constant 38.014** 38.900%**  38.023*** 23.759*** 22.107*** 24.749***
Chi-square 15.803 18.900 15.358  20.960 16.084 31.343
Prob > chi2 0.003 0.001 0.004 0.000 0.003 0.000

Notes: *** p<0.01, ** p<0.05, * p<0.1.

Sources: developed by the authors.
316 Marketing and Management of Innovations, 2021, Issue 1
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At the same time, it can be stated that the increase in pollution taxes causes an additional increase in
budget expenditures, which indicates the fact that an ecologically inefficient economy needs much more
state support than an economy with advanced environmentally friendly technologies that do not create
significant environmental pollution. environment and, accordingly, do not lead to an increase in
environmental taxes. At the same time, the impact of control variables was similar to the previously
obtained results, which confirms the previously obtained conclusions on catalysts and inhibitors of fiscal
policy. The next hypothesis of the study is to test the impact of the implementation of eco-innovations on
budget development indicators. Table 5 shows the results of assessing the impact of the generalized eco-
innovation index, which reflects the country's progress in implementing eco-innovation in relation to other
countries of the European Union, on the level of budget revenues. Note that the obtained results have a
high level of statistical significance. Thus, the growth of the general assessment of the eco-innovation
progress of the country per unit is on average associated with the growth of budget revenues by 0.035%
of GDP. At the same time, it should be noted that, similarly to environmental taxation, the indicator that
restrains the expected effect was the consumer price index.

Table 5. Results of the regression analysis on testing the hypothesis about influence of eco-
innovations on central government revenues in 10 countries in 2010-2019 (random effects model
specification)

Variable Coef. St.Em. t-value p-value Lowest 95 % Highest 95 % Sig
Eco-Innovation Index 0.035 0.012 295 0.003 0.012 0.059 b
Government effectiveness 0.920 1.294 0.7 0.477 -1.617 3.457
Consumer price index, annual % -0.179 0.074 -243  0.015 -0.323 -0.035 >
Industry value added, % GDP -0.058 0.087 -0.66 0.508 -0.228 0.113
Constant 33.782 2975 11.35 0.000 27.951 39.614 i
Mean dependent var 34.863 SD dependent var 3.771
Overall r-squared 0.261 Number of obs 99.000
Chi-square 23.131 Prob > chi2 0.000
R-squared within 0.197 R-squared between 0.301

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.

Along with this, it should be noted that the indicators of implementation of eco-innovation are not only
stimulators of budget revenue growth, but also provide a reduction in budget expenditures, as evidenced
by the results presented in Table 6.

Table 6. Results of the regression analysis on testing the hypothesis about influence of eco-
innovations on central government expenditures in 10 countries in 2010-2019 (random effects
model specification)

Variable Coef. St.Ermr. t-value  p-value Lowest 95 % Highest 95 % Sig
Eco-Innovation Index -0.016 0.007 -2.47 0.013 -0.029 -0.003 >
Government effectiveness -0.202 0.665 -0.30 0.762 -1.506 1.103
Consumer price index, annual % 0.070 0.041 1.70 0.090 -0.011 0.150 *
Industry value added, % GDP ~ -0.202 0.046 -4.34 0.000 -0.293 0.111 i
Constant 2474 1534 16.13 0.000 21.735 27.746 i
Mean dependent var 18.196 SD dependent var 1.635
Overall r-squared 0.005 Number of obs 100.000
Chi-square 23.172 Prob > chi2 0.000
R-squared within 0.290 R-squared between 0.026

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.
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Comparing the results of this stage of the study, we can note more high complexity of connections of
parameters of eco-innovations with budgetary indicators, than it was established earlier for parameters of
ecological taxation. In this regard, it can be stated that at the present stage it is more effective for the state
budget policy not to increase environmental taxation, but to create incentives for the widespread
implementation of environmentally innovative approaches in the activities of economic agents. At the same
time, a necessary stage of the study is also the analysis of the structural components of the eco-innovation
index in order to identify the most effective channels for the impact of eco-innovation progress on improving
the effectiveness of fiscal policy. Thus, the results of assessing the impact of subcomponents of the eco-
innovation index on budget revenues are shown in Table 7.

Table 7. Results of the regression analysis on testing the hypothesis about influence of different
dimensions of eco-innovations on central government revenues in 10 countries in 2010-2019
(random effects model specification)

Variable Model 1 Model 2 Model 3 Model 4 Model 5

Eco-Innovation Inputs -0.016*

Eco-Innovation Activities 0.020**

Eco-Innovation Outputs 0.004

Eco-Innovation Socio-Economic 0.035*

Outcomes

Eco-Innovation Resource 0.002
Efficiency Outcomes

Government effectiveness 1.981 0.952 1.658 1.500 2.015
Consumer price index, annual % -0.205** -0.235** -0.225%* -0.168** -0.213**
Industry value added, % GDP 0.029 -0.020 -0.009 0.043 -0.022
Constant 33.673** 33.559***  34.009*** 31.054** 34.065***
Chi-square 17.046 21.459 14.287 18.548 13.986
Prob > chi2 0.002 0.000 0.006 0.001 0.007

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.

The results show that the growth of Eco-Innovation Inputs (R&D expenditures and personnel, green
investments) leads to a reduction in budget revenues, which is quite natural, because in the early stages
of investment and innovation processes costs always significantly exceed the result. Instead, effective
catalysts for growth of budget revenues should be considered Eco-Innovation Activities (implementation
of ecologically efficient products and technologies, certification of the quality of production) and Eco-
Innovation Socio-Economic Outcomes (growth in environmentally friendly export of production, value
added and employment). At the same time, other parameters (Eco-Innovation Outputs, Eco-Innovation
Resource Efficiency Outcomes) do not have a statistically significant direct impact on the dynamics of
budget revenues. Thus, it can be noted that even within the short-term period eco-innovation
implementation has a positive effect not only on quantitative and qualitative indicators of economic
development, but also provides accumulation of additional budget revenues by increasing economic
agents and increasing their economic efficiency. On the other hand, calculation results presented by Table
8 show that only two subcomponents of the eco-innovation index provide a statistically significant reduction
in budget expenditures. Thus, the growth of the general indicator of the results of the implementation of
eco-innovation (Eco-Innovation Outputs) per unit is associated with a reduction in budget expenditures by
an average of 0.011% of GDP. At the same time, larger budget savings are provided by the growth of
such a sub-index as Eco-Innovation Socio-Economic Outcomes — an average of 0.021% of GDP. Thus, it
can be stated that the growth of production and sales of eco-innovative products has a broad positive
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impact on improving the efficiency of budget policy, while ensuring increased budget revenues and
reduced budget expenditures.

Table 8. Results of the regression analysis on testing the hypothesis about influence of different
dimensions of eco-innovations on central government expenditures in 10 countries in 2010-2019
(random effects model specification)

Variable Model 1 Model 2 Model 3 Model 4 Model 5
Eco-Innovation Inputs 0.005
Eco-Innovation Activities 0.003
Eco-Innovation Outputs -0.011*
Eco-Innovation Socio-Economic -0.021**
Outcomes
Eco-Innovation Resource -0.001
Efficiency Outcomes
Government effectiveness -0.146 -0.342 0.684 -0.068 0.345
Consumer price index, annual % 0.036 0.038 0.073* 0.011 0.045
Industry value added, % GDP -0.122** -0.115* -0.135* -0.151* -0.098*
Constant 21.264*** 21.299*** 21.837** 23.360** 20.628***
Chi-square 4.582 4.045 23.998 9.799 3.802
Prob > chi2 0.333 0.400 0.000 0.044 0.433

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.

At the same time, an important task of the study is to identify time horizons for maximizing the impact
of environmental taxes and eco-innovations on the parameters of fiscal policy. To this end, an
autoregressive distributed lag model was constructed (Table 9).

Table 9. Results of the regression analysis on testing the hypothesis about influence of different
dimensions of eco-innovations on central government budget indicators in 10 countries in 2010-
2019 (autoregressive distributed lag model)

Lowest  Highest

Effects Variable Coef. StEmr.  tvalue p-value 95 % 95 %

Central government revenues

Long- Environmental taxes, % 191.922*** 51.881 3.70 0.000 90.236 293.608
term GDP

effects  Eco-Innovation Index 0.331* 0.091 3.63 0.000 0.152 0.510
Short- Environmental taxes, % 17.126 13.905 1.23 0.218 -10.126 44.379
term GDP

effects  Eco-Innovation Index 0.018 0.022 0.82 0.415 -0.025 0.062

Central government expenditures

Long- Environmental taxes, % 3.078* 1.460 2.1 0.035 0.216 5.941
term GDP

effects Eco-Innovation Index 0.019* 0.002 8.1 0.000 0.014 0.024
Short- Environmental taxes, % 0.369 0.491 0.75 0.452 -0.593 1.332
term GDP

effects Eco-Innovation Index -0.006** 0.003 -1.97 0.048 -0.013 0.000

Notes: *** p<0.01, ** p<0.05, * p<0.1.
Sources: developed by the authors.
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The results of the calculations indicate the fact that in the short term, neither environmental taxes nor
environmental innovations provide a positive impact on the growth of budget revenues. In addition, in the
long run, both studied indicators have a statistically significant and large-scale quantitative impact on
improving the efficiency of fiscal policy. On the other hand, in the long run, both the growth of
environmental taxes and the implementation of eco-innovation determine additional budget expenditures,
while in the short run, the eco-innovation index shows statistically significant effects of budget savings. At
the same time, large-scale indicators of long-term impact on budget revenues and expenditures show that
in the long run, the growth of environmental taxation and intensification of eco-innovation progress provide
much higher indicators of additional budget revenues than budget expenditures they need. Thus, an in-
depth analysis of the components of environmental taxation and implementation of eco-innovations shows
that at the present stage a more effective form of interaction between government and business is not
environmental taxation, but the introduction of innovative approaches to doing business. Thus, despite the
regulatory function, the growth of the tax burden on environmental taxation does not always lead to the
renewal of production technologies of enterprises and the implementation of other actions aimed at
minimizing the tax base. At the same time, additional budget revenues received from the growth of
environmental taxes are almost always accompanied by an increase in budget expenditures associated
with the inefficiency of the national economy, which can not only lead to full expenditure of additional
revenues, but in some cases, to demand more expenses than can be provided at the expense of the
received tax receipts.

Conclusions. Nowadays methods and tools to achieve the goals of sustainable development remain
in the center of scientific attention and are important for the tasks of public policy. The purpose of the study
was to identify more effective tools for ensuring the environmental development of the country in the
context of improving the efficiency of public budget policy. Calculations conducted for 10 countries of the
European Union showed the following results:

— increasing the level of environmental taxation provides growth of budget revenues, however, has
no statistically significant impact on the parameters of budget expenditures, while the growth of the Eco-
Innovation Index provides a comprehensive increase in fiscal policy by increasing revenues and saving
budget expenditures;

— the growth of different environmental taxes does not have a statistically significant impact on the
growth of budget revenues, while the growth of transport taxes provides an increase in budget
expenditures;

— increasing the fiscal efficiency of budget policy provides growth of such components of the Eco-
Innovation Index as Eco-Innovation Activities and Eco-Innovation Socio-Economic Outcomes, while the
parameters capable of saving budget resources were such components as Eco-Innovation Outputs and
Eco -Innovation Socio-Economic Outcomes;

— in the long run, both environmental taxation and eco-innovation provide growth in budget
revenues, which is accompanied by additional budget expenditures, while in the short term, only
environmental innovations have a statistically significant impact on fiscal policy parameters, saving budget
expenditures.

The study indicates the need to transform approaches to the implementation of state environmental
policy. Thus, it has been proven that government incentives for the introduction of environmental
innovations in the economy can be more effective than increasing the burden of environmental taxes.
Given the fact that the state has no direct influence on decisions on the implementation of eco-innovation,
an important task of state environmental policy should be to create incentives for economic entities to
develop and implement eco-innovation.
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Y., Hakimova, Y., Samusevych, S., Alijjanova, E., Guluzade. Eco-Innovation VS. Environmental Taxation: What is More
Effective for State Budget?

3abesneyeHHs CTanoro po3euUTKy Ta ekonorisallii HauioHanbHoi ekoHoMik. OCHOBHA MeTa [LOCTIMKEHHS MOMNSArae y BU3HAYEHHI
6inbl ecbekTBHOI chopMin B3aemogii fepxasn Ta BisHecy B npoLieci 3abesneyeHHs TpaHchopMaLjii HaLioHanbHOI eKOHOMIKM B
HanpsiMky 6inbly ekonoriyHo 6e3neyHnX NPOAYKTIB Ta TEXHOMONiN LUMSXOM EKOHOMIKO-MaTeMaTUYHOro MOAENOBaHHS BRAMBY
€KOMOriYHWX NogaTkie Ta eko-iHHOBALlill Ha MOKa3HWKM BIOMKETHUX JOXOMiB Ta BUTpaT. Po3paxyHku nepeabavatoTb 3acToCyBaHHs!
[eKinbkox eTanis: 1) BM3HAYEHHsl nepeniky peneBaHTHUX KOHTPONbHUX 3MiHHMX 3a [OMOMOTOK KOPENsLHOTO aHamisy, Lo
3abesneyye ycyHeHHst npobnemu MynbTUKONiHEAPHOCTI; 2) BU3HaYeHHs cnevyndikallii Moaeni (3 dikcoBaHnmm abo BUNaaKoBUMK
edbekTamm) 3a AOMOMOroto TecTy Xaycmana; 3) ineHTudikauis y3aranbHiounx edekTis BNMBY eKOMNOriYHOro OnoAaTKyBaHHs Ta
iHAEKCY eko-iHHOBaLLi Ha MOKa3HUKM BIOMKETHIUX AOXOZIB Ta BUTPAT 33 AOMOMOTOK Yy3aranbHeHOI NaHenbHoi perpeciiHoi mogeni 3
BUNaAKkoBUMM edpekTamut; 4) JOCRIMKEHHs BMNMBY OCHOBHWX CKMAOBWX €KOMOFYHWX NOAATKIB Ta KOMMOHEHTIB iHLEKCy eko-
iHHOBALjl Ha napameTpu AepXaBHOro OomkeTy 3a AOMOrO0 MaHenbHOrO PErpeciftHoro MOZEMioBaHHS; 5) BU3HAYEHHS
KOpOTKOCTPOKOBHX Ta [JOBFOCTPOKOBUX ECHEKTIB BNAMBY EKONOMNYHMX NOAATKIB Ta eK0-iHHOBALLi Ha NapameTpu BIOMKETHUX LOX0AiB
Ta BMTpPaT 3a [JOMOMOrOK aBTOPErpeciiHoOi Modeni 3 po3nogineHum narom. [ns npoBefeHHs PO3paxyHKiB BUKOPUCTAHO
iHCTpyMeHTapiit mporpamHoro 3abesnevenHs Stata 12/SE. MposeaeHe AOCMimXeHHS Bkasye Ha HeobXigHICTb TpaHcdopmalii
niaxoAiB 4o peanisaLlii AepxaBHOI eKoNoriYHoi noniTuku. Tak, JOBEAEHO, Lo BinbLu epeKTUBHUMM MOXYTb CTaTV iepKaBHi CTUMYNKU
0119 BPOBAKEHHS B EKOHOMIL|i eKOMOTiYHMX iHHOBALN, aHiX NIABULLEHHS HABAHTAXEHHS 3 EKOMOriYHMX NOAATKIB.

Kro4oBi cnoga: iHOeKC eKo-iHHOBALlii, eKonoriyHe OnoAaTKyBaHHS, [epaBHi AOXOAW, AePXaBHI BUTPATH, aHanis naHenbHUX
DaHuX.
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