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Abstract

Pigouvian-type environmental/carbon taxes, which aim to internalize negative externalities in the
fight against global warming and climate change, are among the important policy tools. The aim of this
study is to examine whether environmental taxes are effective in reducing CO: emissions in a sample
of G7 countries. The analysis covers the period 1994-2014 due to the accessibility of environmental
tax data. While the dependent variable is per capita CO: emission, per capita income, energy
consumption, renewable energy consumption, and environmental tax are included in the model as the
main explanatory variables. In line with the findings of cross-sectional dependence and heterogeneity,
second-generation panel methods were preferred; after unit root and cointegration analyses, long-term
coefficients were estimated using the Common Correlated Effects (CCE) approach. The findings show
that there is a long-term cointegration relationship between the variables. According to the long-term
coefficient estimates, the effect of income and energy consumption on CO: emissions is positive and
statistically significant. While the impact of renewable energy consumption was found to be
insignificant across the panel, the environmental tax was found to have a negative and significant effect
on CO: emissions. Accordingly, a 1% increase in the environmental tax was found to reduce CO-
emissions by approximately 0.23%. The results suggest that Pigouvian-type environmental/carbon
taxes, when used in conjunction with complementary energy efficiency and renewable energy policies,
can be an effective tool in emission reduction.
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Introduction

Countries face environmental challenges reports indicate that CO. concentrations have
that have negative impacts on sustainable historically exceeded critical thresholds
development. The willingness and capacity to compared to the pre-industrial era (wmo.int,
address environmental problems has increased 2024). The increase in CO: emissions; Rising
globally in recent years; a clearer recognition temperatures, melting glaciers, rising sea
of the impacts of environmental degradation levels, and shrinking agricultural production
on human well-being has highlighted the need areas threaten economic and social well-being
for policy development, even if the by causing multifaceted consequences.
remediation costs are high [1]. Among Therefore, societies must develop policy tools
greenhouse gas compounds, carbon dioxide that can meet economic needs without harming
(CO2) emissions are among the key the planet. Within global efforts to reduce the
determinants of climate change and effects of greenhouse gas emissions, the Kyoto
environmental pollution. Indeed, while CO- Protocol stands out as an important
accounted for approximately two-thirds of international agreement (csb.gov.tr, 1998).
total greenhouse gas emissions in 2021, other Countries have turned to practices such as
gases such as methane also pose serious risks carbon capture and storage, carbon trading,
in terms of global warming [2]. The World and especially carbon pricing to reduce
Meteorological Organization's greenhouse gas emissions; in this context, the Pigouvian
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carbon tax has emerged as one of the most
common tools. The Pigouvian approach
advocates for the application of a per-unit tax
to internalize negative externalities such as
emissions [3]. In this study, the availability of
environmental tax data for the period 1994—
2014 limits the data coverage. In addition to
CO: emissions and the Pigouvian carbon tax
indicator, control variables such as GDP,
energy consumption, and renewable energy
consumption are also included in the analyses.
The motivation of the study is the importance
of the selected sample in terms of global policy
and the up-to-date nature of the econometric
methods used. In particular, the Common
Correlated Effects (CCE) cointegration
estimator is expected to contribute to the
literature because it offers advantages against
problems such as endogeneity, non-
stationarity, cross-sectional dependence, and
heterogeneity. Accordingly, advanced panel
econometric techniques such as cross-sectional
dependence, slope coefficient homogeneity,
panel unit root tests, cointegration analyses,
and cointegration coefficient estimation are
used in the study.

Literature review

Increasing discussions in literature in
recent years have focused on the choice of
effective policy instruments to reduce CO:
emissions and promote low-carbon economies.
In this context, the number of empirical
investigations that complement theoretical
discussions has increased, and in particular,
tax-based mechanisms (carbon valuation,
energy and ecological taxes) have an impact on
emissions in different countries. It has been
tested across groups and different econometric
approaches.

The basis of the Pigouvian tax approach
is A.C. Pigou [3] put it. Pigou based the
application of the tax per unit on theoretical
knowledge in order to "incorporate™ negative
external effects (for example, carbon
emissions) into the market mechanism. In this
context, the Pigouvian carbon tax is a tax
instrument that aims to include the social cost
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of carbon emissions in the value, ultimately
reducing emissions by changing production
and consumption behavior. is explained.

In empirical literature, the results related
to the effect of Pigouvian type
carbon/ecological taxes on CO: emissions are
not in exactly the same direction. A number of
studies show that carbon/ecological taxes
reduce CO: emissions and are politically
effective. On the other hand, it is emphasized
that tax instruments are not always successful
in reducing emissions and that in some cases
the results are weakened or can be observed
with the deterioration of the environmental
conditions. These differences are often due to
the industrial structure of the countries, energy
intensity, tax exemptions, institutional quality,
energy prices and the method chosen
(especially horizontal section stability and
heterogeneity). It depends on its obligations.

Examining the empirical studies
presented in Table 1, it is seen that Pigouvian-
type environmental taxes mostly yield positive
results in reducing CO: emissions. Analyses
conducted on different country groups and
periods show that environmental taxes are
more effective, especially when supported by
policies promoting renewable energy use,
energy efficiency, and eco-innovation.
However, it is understood that this
effectiveness can vary depending on the
economic structure of the countries, their
energy intensity, and the tax design
implemented. In this context, the findings
summarized in Table 1 support the idea that
environmental taxes are an important policy
tool in reducing carbon emissions.

Data set, methods and econometric
findings. This study examines whether
environmental/carbon  taxes implemented
within the framework of the Pigouvian
approach are effective in reducing CO:
emissions. The analysis was conducted on a
sample of G7 countries. The studies of
Ghazouani et al. [4] and Bashir et al. [5] were
referenced in the inclusion of control variables
in the model.
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Table 1. Selected empirical studies on Pigouvian carbon tax (environmental tax) and CO2

emissions.
Author(s) = Country(ies) / Econometric Variables (main) Key findings
Period method
Hassan et 31 OECD Panel Environmental tax, Negative  relationship  found
al. (2020) countries / cointegration economic growth between environmental tax and
1994-2013 economic growth (indirect effects
possible).
[10] 10 countries/ | FMOLS, DOLS @ Energy types, urbanization, ~Non-renewable energy increases
1980-2014 + Granger export quality, economic | pollution;  renewable  energy
complexity reduces them.
[4] 9 EU countries = FMOLS, DOLS = CO., environmental taxes, = Environmental taxes are effective
/1994-2018 renewable energy, urban  in reducing CO. emissions.
population, GDP
[6] G7/1994- GMM CO., GDP, energy Environmental taxes reduce CO2
2014 consumption, natural and the impact of energy
resource cost, economic consumption; the impact of
complexity, renewable renewable energy increases in
energy, environmental tax ~ some specifications.
[11] E-7/1995- Granger Renewable energy, eco- Environmental taxes + eco-
2018 causality innovation, ecological tax | innovation contribute positively to
reducing emissions.
[6] 25 countries / Quantitative CO., GDP, environmental = Environmental taxes, renewable
1994-2018 regression tax, renewable energy, energy and energy efficiency are
energy intensity key factors in reducing emissions.
[2] 35 OECD / Dynamic panel Environmental taxes, CO- Environmental taxes reduce CO:
1995-2019 threshold emissions; the impact varies
regression depending on the thresholds.

Source: Based on the [4].

In this study, the dependent variable was
determined as per capita CO: emissions (CE;
tons). The independent variables consisted of
GDP per capita (GR; at 2005 constant prices),
energy consumption (EN; kg per capita),
renewable energy consumption (YEN; share of
total energy  consumption, %) and
environmental tax (CV; %) as a Pigouvian
environmental/carbon tax indicator.
Environmental tax data was obtained from the
Eurostat database; CO. emissions, GDP,

energy consumption and renewable energy
variables were obtained from the World Bank
database. The availability of environmental tax
data for the relevant countries for the period
1994-2014 is the main constraint limiting the
analysis period. The model was constructed in
logarithmic form to reduce potential scale
differences between variables and minimize
the risk of multicollinearity. Accordingly, the
panel model is expressed as follows:

LCE;; = a; + B1;LGR;t + B2 LEN;t + B3, LYEN;; + B4y LCVir + &1

(i=1,..,7; t =199,..,2014)
Before presenting the clinometric
findings, descriptive statistics and the

correlation matrix for the variables were
reported. Then, cross-sectional dependence
and homogeneity of slope coefficients were
tested within the model; based on these results,
appropriate panel unit root tests were applied
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to the variables. Finally, the cointegration
relationship was examined and long-term
coefficient estimates were reported. In
accordance with this sequence, the descriptive
statistics and correlation matrix values are
presented in Table 2. Descriptive statistics
show that the variable with the highest
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volatility among the series is renewable energy
consumption (REC), while the lowest
volatility is observed in the GDP (GR) series.
The direction and strength of the relationship
between the variables were evaluated through
the correlation matrix. A  correlation
coefficient closer to 1 indicates a strong
relationship, while a coefficient closer to 0
indicates a weaker relationship [6]. In this
context, the correlation between per capita CO:
emissions (LCE), per capita income (LGR),

and energy consumption (LEN) is found to be
strong and positive. The correlation between
LCE and renewable energy consumption
(LYEN) is weak and positive. In contrast, the
correlation between LCE and the Pigouvian-
type environmental/carbon tax indicator
(LCV) is strong and negative. This finding is
consistent  with the expectation that
environmental/carbon taxes can function as a
mechanism to reduce CO. emissions.

Table 2. Descriptive statistics and correlation matrix.

Variables Number of Average Std. Maximum Minimum
Observatio

ns
LCE 147 0.9984 0.1738 1.3111 0.6641
LGR 147 4.5680 0.0722 4.7456 4.4539
LEN 147 3.6565 0.1589 3.9271 3.3828
LYEN 147 0.8020 0.3645 1.3500 -0.0705
LCV 147 0.2652 0.1773 0.5563 -0.1249

Correlation Matrix

LCE LGR LEN LYEN LCV
LCE 1.0000 0.6233 0.8690 0.1396 -0.8214
LGR 0.6233 1.0000 0.5981 0.0459 -0.6993
LEN 0.8690 0.5981 1.0000 0.4009 -0.8661
LYEN 0.1396 0.0459 0.4009 1.0000 -0.2577
LCV -0.8214 -0.6993 -0.8661 -0.2577 1.0000

Soucre: Based on the [4].

Examining the descriptive statistics in This indicates that renewable energy

Table 2, it is seen that the number of
observations for all variables is 147. Based on
the average values, the highest level belongs to
the LGR variable, and the lowest level belongs
to the LCV variable. When evaluated in terms
of standard deviation values, the highest
volatility is observed in the LYEN variable,
and the lowest volatility in the LGR variable.

consumption exhibits a more variable structure
across periods and countries, while the income
variable presents a more stable appearance.
Furthermore, the difference between the
maximum and minimum values is relatively
more pronounced, especially in the LYEN and
LCV variables.
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In equations, the LM test is first applied
when the time dimension (T) is greater than the
cross-sectional dimension (N) [7]. CDLM
shows distortions when N > T. Since the
problem of increasing deviations as N
increases becomes prominent, Pesaran
attempted to overcome this by developing the
CD test used when N > T. Later, Pesaran et al.
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[7] developed the bias-corrected LMad;j test.
All tests are reported in this study to
demonstrate  consistency. Furthermore,
although other tests exist for calculating cross-
sectional dependence, these tests were applied
for this study. Therefore, the results of the tests
are presented in Table 3.

Table 3. Cross-sectional dependence findings.

Horizontal Section
Dependence
Model
Statistical Value Probability Value

LM 54.691"" 0.000

CDim 5.199™ 0.000
CD 1.122 0.131

Lmadj 3.640™" 0.000

Source: Based on the [7].

Table 3 presents the results of the cross-
sectional dependence tests. According to the
findings, the probability values for the LM,
CDLM, and LMadj test statistics were
calculated as 0.000, and these results were
found to be statistically significant. In contrast,
the probability value for the CD test was 0.131,
which is above the significance level.
However, when evaluated generally, the
significant results of the LM, CDLM, and
LMadj tests indicate the existence of cross-
sectional dependence among the countries
comprising the panel. In other words, an
economic or environmental shock occurring in
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one G7 country can affect other countries as
well. This situation necessitates considering
the mutual interaction and joint actions
between countries.

Another stage evaluated as a preliminary
test is homogeneity (slope coefficient
homogeneity) tests. Homogeneity tests are
applied to determine whether the effect of
independent variables on the dependent
variable is the same or different in the units
(countries) that make up the panel. In the Delta
tests proposed by Pesaran, the null hypothesis
s "the slope coefficients are homogeneous".
The test statistics are defined as follows:

(6)

O]

Table 4. Findings of the tests.

Slope Homogeneity

Statistical Value

Probability Value

Delta Tilde

8.833™

0.000

Delta Tildes;

10.358™"

0.000

Source: Based on the [7].
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Table 4 presents the results of the Delta
Tilde and Delta Tildeadj tests applied to
determine whether the slope coefficients are
homogeneous. According to the findings,
probability values for both tests were
calculated as 0.000, and the results were found
to be statistically significant at the 1%
significance level. In this case, the null
hypothesis (that the slope coefficients are
homogeneous) is rejected, and it is concluded
that the coefficients are heterogeneous among
the countries comprising the panel. In other
words, the effect of the independent variables
on CO: emissions differs from country to
country.

This finding shows that the effect of
environmental taxes and other control
variables is not the same magnitude and in the
same direction across all countries. Factors
such as the energy structure of the countries,
the composition of industry, the scope of tax
policies, institutional capacity, and the level of
implementation of environmental policies may
be among the main reasons for this difference.
Therefore, the results obtained in Table 4
support the appropriateness of using panel data
methods that take heterogeneity into account in
the analysis.

Zin(K) O

_ /i Pl = £

According to the test findings, the null
hypothesis was rejected at the 1% significance
level, and the slope coefficients were found to
be heterogeneous. The heterogeneity of the
slope coefficients indicates that the effect of
environmental taxes (Pigouvian-type
carbon/environmental taxes) on CO2 emissions
in G7 countries varies from country to country.
In other words, the emission-reducing effect of
environmental taxes may not occur with the
same magnitude and in the same direction in
all countries; this situation can be related to
factors such as the countries' energy mix,
industrial structure, tax scope/exceptions, and
policy implementation capacity.

In the test, individual statistics are
calculated based on Fourier frequency, while
the panel statistic is assumed to have an
asymptotically normal distribution. In this
test, the hypotheses are generally based on the
assumption that "there is a unit root", and it is
not necessary to know the break dates in
advance during the modeling phase. In
addition, the test provides an advantage in that
it allows both sharp (sudden) and gradual
breaks. The panel LM test statistic is presented
in Equation (8):

N(0,1) ®)

Table 5. Fourier LM unit root test findings.

Countries Fourier tau LM1 (k=1) Fourier tau LM2 Fourier tau LM3 (k=3)
(k=2)
Canada -2.9768 -1.1694 -1.0140
France -0.2625 -0.3699 0.1572
Germany -1.8764 -3.2443 -3.4870
Italy 0.1487 -1.9252 -2.3785
Japan -3.7315 -3.6529 -3.9344
United Kingdom -0.7061 -0.3312 -0.3539
USA -1.6263 -0.7456 -0.2744
LEN
Canada -3.4843 -2.6934 -2.4332
France -0.1436 -0.5428 -0.5901
Germany -1.3337 -3.2636 -2.8882
Italy -0.1979 -2.2571 -2.4516
Japan -0.8968 -1.6416 -1.2017
United Kingdom 0.1450 0.0146 0.3206
USA -3.5739 -1.1182 -1.0256
Findings
ZLM (Statistic Value) 6.872 2.089 2.440
Probability Value 1.000 0.981 0.992
LYEN
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Canada -1.2245 -4.0093 -2.9811
France -1.2874 -2.2918 -1.4768
Germany -0.7195 -0.7286 -0.7297
Italy -0.0803 0.4683 0.2350
Japan -1.0969 -2.9625 -1.8504
United Kingdom 0.1754 0.7582 0.6730
USA -1.9528 -2.8259 -2.2117
Findings
ZLM (Statistic Value) 8.900 2.043 3.551
Probability Value 1.000 0.979 0.999
LCV
Canada -0.6115 -0.1172 -0.5327
France -0.8587 -1.4413 -1.2310
Germany -1.8951 0.1405 0.6598
Italy -1.2575 -2.3681 -1.8350
Japan 1.2958 4.2690 5.5124
United Kingdom -3.5050 -3.5252 -2.0576
USA -0.1194 -0.7443 -1.0765
Findings
ZLM (Statistic Value) 8.430 6.110 8.036
Probability Value 1.000 1.000 1.000

Source: Based on the [6].

The Fourier LM unit root test results
presented in Table 5 examine the stationarity
properties of the series, taking structural breaks
into account. According to the findings, the
probability values of the ZLM statistics
calculated at the panel level for both the LEN,
LYEN, and LCV variables were found to be
quite close to 1,000 at all frequencies. This
result shows that the null hypothesis cannot be
rejected and that the relevant series contain

unit roots at their level values. In other words,
the variables are not stationary at the level. The
use of the Fourier approach is important
because it allows for the consideration of
possible abrupt and gradual structural breaks in
the series. Therefore, the findings obtained in
Table 5 make it econometrically necessary to
proceed to the cointegration test to examine the
long-term relationship of the variables in the
analysis.

Table 6. Cointegration test findings.

LM Statistics

Asymptotic p-value Bootstrap p-value

Fixed 4.304 0.000 1.000

Fixed and Trending 11.067 0.000 0.564
Source: Based on the [4].

LCE;; = a + 0.945 LGR;; + 0.733 LEN;, — 0233 LCV;, + &, (9).

The cointegration test results in Table 6
reveal the existence of a long-term relationship
between the variables used in the model. The
asymptotic p-values of 0.000 in both the
constant model and the constant and trend
model indicate a statistically significant
cointegration  relationship  between the
variables. Considering the bootstrap p-values,
the long-term relationship is particularly
supported for the constant model. This finding
suggests that CO. emissions, income, energy
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consumption, and environmental tax variables
move together in the long run and have a
permanent equilibrium relationship. In other
words, although there are short-term
fluctuations, these variables tend towards a
common equilibrium level in the long run.

Conclusion and recommendations

Global warming and climate change
are among the most critical global problems of
our time, threatening economic and social
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well-being in a multifaceted way. In this
context, Pigouvian-type carbon/environmental
taxes, based on the internalization of negative
externalities, are considered among the
relatively low-cost and feasible policy tools in
terms of reducing emissions. However, the
effectiveness of environmental taxes in
reducing pollution remains a controversial area
in the empirical literature. This study examined
whether environmental taxes, which can be
evaluated within the framework of the
Pigouvian approach, are effective in reducing
CO: emissions in the G7 countries sample. G7
countries were selected due to their net-zero
targets and carbon pricing strategies; the
analysis period was limited to 1994-2014 due
to the accessibility of environmental tax data.
Therefore, data coverage constitutes one of the
main limitations of the study. Panel
cointegration  analysis and  long-term
coefficient estimation methods were used in
the empirical phase. The findings show that
there is a long-term cointegration relationship
between the variables. When long-term
coefficient estimates are examined, it has been
determined that per capita income and energy
consumption have a positive and statistically
significant effect on CO: emissions. These
results are generally consistent with the
relevant literature. The increase in CO:
emissions due to increased income indicates
that the growth in the scale of economic
activity and production in these countries can
bring with it environmental costs. The increase
in CO: emissions due to increased energy
consumption can be considered an expected
finding in an energy mix where fossil fuels still
hold a dominant position in energy production.
In terms of the main result of the study, the
effect of the Pigouvian-type
environmental/carbon tax on CO2 emissions is
negative and statistically significant. This
finding shows that the increase in
environmental taxes works towards reducing
CO: emissions; therefore, it supports the
approach of pricing carbon emissions and
reflecting the cost of externalities in the market
mechanism. The results obtained are largely
consistent with studies highlighting the
emission-reducing effect of
environmental/carbon taxes. In this context, it
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can be said that environmental taxes can deter
environmentally harmful production processes
by creating an additional cost element for
firms; and can encourage investments in
cleaner technologies and energy efficiency
with the motivation of reducing costs.
However, some differences were observed in
the country-specific results. In France,
Germany, and the USA, the environmental tax
coefficient is statistically insignificant. This
situation may be related to the tax design,
scope of application, exceptions, and
especially the limitations of the analysis
period. For example, the fact that the carbon
tax in France was adopted in 2014 and the data
period ended at that time may weaken the
significance of the coefficient. Similarly, the
later implementation of the carbon tax in
Germany may also lead to the inability to
detect a significant impact during the 1994—
2014 period. In addition, the impact of
renewable energy consumption on CO:
emissions was found to be significant only for
Germany on a country basis. Considering
Germany's policies to accelerate its renewable
energy transition and its long-term goals to
increase the share of renewables in electricity
production, this result can be considered
consistent with the country's specific criteria.
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Rosad Tariyel oglu OLIYEV
6 sayli moktob liseyi

KARBON EMISSIYALARININ AZALDILMASINDA PiGOUVIiAN VERGILORININ
SOMOROLILIYi

Xiilaso

Qlobal islanma va iqlim doyisikliyi ilo miibarizado manfi eksternal effektlori daxili iqtisadi
mexanizmloro daxil etmayi hodafloyon Pigouvian tipli ekoloji/karbon vergilori oshomiyyatli siyasot
alotlorindon biridir. Bu todqiqatin magsadi, G7 6lkalori nlimunasinds otraf miihit vergilorinin CO:
emissiyalarinin azaldilmasinda tasirli olub-olmadigin1 aragdirmaqdir. Tohlil 1994-2014-cii illori
ohata edir, ¢iinki ekoloji vergi molumatlarina yalniz bu dovr tigiin ¢ixig miimkiindiir. Asili doyison
kimi adambasina CO: emissiyas1 gotiiriilmiis, osas izahedici dayisonlor kimi iso adambasina golir,
enerji istehlaki, borpa olunan enerji istehlaki vo ekoloji vergi modelo daxil edilmisdir. Kross-
seksional asililiq vo heterogenlik naticalorine uygun olaraq, ikinci nosil panel iisullari istiin
tutulmusdur; vahid kok vo kovarqasiya (cointegration) analizlorindon sonra uzunmiiddastli
koeffisentlor Umumi Korelyasiya Effektlori (Common Correlated Effects — CCE) yanasmasi ilo
qiymatlondirilmisdir. Noticolor gostorir ki, doyisonlor arasinda uzunmiiddstli kovarqasiya olaqosi
movcuddur. Uzunmiiddatli koeffisent qiymotlondirmolorine gora, golir vo enerji istehlakinin CO-
emissiyalarina tasiri miisbat va statistik shomiyyatlidir. Barpa olunan enerji istehlakinin tosiri panel
iizro ohomiyyotli olmayib, ekoloji verginin tosiri iso monfi vo oshomiyyetli oldugu miioyyan
edilmisdir. Belaliklo, ekoloji verginin 1% artirilmasi toxminon 0,23% CO: emissiyasinin azalmasina
sabab olur. Naticalar gostorir ki, Pigouvian tipli ekoloji/karbon vergilari enerji samaraliliyi vo barpa
olunan enerji siyasatlori ilo birlikds istifads edildikds, emissiyalarin azaldilmasinda tasirli alst ola
bilor.

Acar sozlar: Pigouvian vergi, ekoloji vergi, G7, panel kovargasiya, CCE.
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IOPEKTUBHOCTD ITMT'YOBCKHUX HAJIOI'OB B CHUKEHUU BBIBPOCOB
YIJIEPOJA

Pesrome

[TuryoBckue 5K0JI0rn4ecKre/yriepoJHble HaJloTH, HAIlpaBJICHHbIE HA BHYTPEHHEE OTPAXKEHUE
HETaTUBHBIX BHEIIHUX 3P (PEKTOB B 60pbOE ¢ I00aNbHBIM MOTEINICHHEM U M3MEHEHHEM KIIMMara,
SBJISIOTCSL BXKHBIM MHCTPYMEHTOM T'OCYJapCTBEHHOM MOJUTHUKU. Llenb JaHHOro uccienoBaHUs —
M3YYUTh, HACKOJIBKO 3P (PEKTHBHBI 3KOJOTMYECKHE HAIOTH B CHIDKeHUH BBIOpocoB CO: Ha mpumepe
ctpan G7. Ananmu3 oxBaTeiBaeT nepuoi ¢ 1994 mo 2014 rr., 4T0 00yCIOBICHO TOCTYITHOCTHIO TAHHBIX
00 IKOJIOTMYECKHUX HAJIOTrax. B kadecTBe 3aBUCHMON NMEPeMEHHON paccMaTpuBatoTcsi BIOpockl CO:
Ha JyIlly HaceJeHHUs, B MOJIEb BKIIOUYEHbl OCHOBHBIE OOBSACHSIOIINE IEPEMEHHBIE: 10XO0]] Ha AyLIy
HAaCeJIeHHs, MOTpeOJIeHne SHEepruu, MoTpeldieHrne BO30OHOBISEMON SHEPTUU W SKOJIOTUYCCKUN
Hajor. B cooTBeTcTBMM ¢ pe3yibTaTaMM TECTOB Ha KpPOCC-CEKIMOHHYIO 3aBHUCHUMOCTb U
reTepPOreHHOCTh OBUIM TPHUMEHEHBI METOJABl IIaHEIH BTOPOTO TIIOKOJICHHS, TIIOCIIe aHalu3a
€IMHUYHOT0 KOPHS U KOMHTETpalyyu J0JITOCPOUHbIe KOA(PPHUIMEHTH! OLEHEHbI ¢ UCIOIb30BAHUEM
noaxona O6mmx KoppenupoBanueix Dddexror (CCE). PesynpraThl MOKa3bpIBAIOT HATWYHE
J0JArOCPOYHON KOMHTErPallMOHHOM CBSA3U MEX 1y IepeMeHHbIMU. COTIacHO OLEHKaM JA0JITOCPOYHbIX
KOO(QQUIHUEHTOB, BIMSHUE J0XOJa M TMOTpedneHus »sHeprun Ha BbIOpockl CO: sBIseTcs
MOJIOKUTEIBHBIM M CTaTUCTUYECKU 3HaYMMbIM. BiusHue norpediaeHus Bo300OHOBIsEMON SHEPTUU
OKa3aJloCh HE3HAYMTENBbHBIM, TOT/Ia KaK JKOJOTMYECKHWH HaJor OKa3blBaeT OTPHUILATEIILHOE W
3HaynMoe Bo3JeicTBue Ha BEIOpockl CO2. TakuM 00pa3oM, yBelInYeHHEe 3KOJI0IrMYECKOro HaJlora Ha
1% npuBoauT K cHIKeHHIO BeIOpocoB CO: mpumepno Ha 0,23%. Pe3ynbraThl CBHIETENBCTBYIOT O
TOM, YTO MTUT'YOBCKHE 3KOJIOTUYECKUE/YTIIEPOHbIE HAJIOTH B COUYETAHUU C MEpaMU IO MOBBILICHUIO
SHEProdPPEeKTUBHOCTH M BHEIPEHUIO BO300OHOBIIEMOW JHEPTrUM MOTYT OBITH 3((HEKTHBHBIM
MHCTPYMEHTOM CHMKEHHS BEIOPOCOB.

KiroueBble €J10Ba: MATYOBCKHI HAJIOT, YKOJIOTHYECKUH Hajor, G7, maHebHAss KOWHTETPaIIHs,
CCE.

Daxil olub: 06.04.2026
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