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Abstract

In emerging nations, green tax benefits pertaining to environmental sustainability, such as
taxable tax income adjustments and the ITC (investment tax credit), are gaining popular-
ity. On the other hand, implementing green tax incentives that address climate change in
achieving the growth goals for sustainability measures. This research uses environment,
social and governance (ESG) scores to construct our dependent variable. To determine
which firms and how long the sample observations alter, this study employs a longitudi-
nal research methodology. Probit and logistic regression are then used to determine who
will benefit from the tax incentives. It has been noted that a company’s more sustainable
production methods are reflected in its higher ESG score. For this reason, our analysis
employs dummy 1 for companies at the top of the ESG ranking and 0 otherwise.
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1 Introduction

Climate change and deterioration of the environment are two of the biggest problems the
global economy is currently experiencing. This problem is dangerous not only for the health
of individuals but also for their earnings and level of productivity (Mao & Wang, 2016).
The expansion of economic activity is accompanied by an increase in energy consumption,
which raises greenhouse gas emissions that are bad for the environment. With the Paris
Agreement, nearly all countries have joined forces to address the global challenge of climate
change by committing to reducing the emissions of greenhouse gases. Sweden has also set a
target to reduce emissions of greenhouse gases by more than half from 1990 levels by 2030
in order to accomplish its sustainability targets (Dahlberg & Wiklund, 2018).

The greenhouse gas (CO,) pollutants of the Swedish economy increased between
1960 and 1976, but they decreased between 1976 and 2015. The sharp drop in pollut-
ants persisted from 2010 to 2019. Conversely, Norway’s pollutants have increased con-
stantly throughout the 1960s but only decreased between 1990 and 1995. They then rose
once again between 2005 and 2010, after which they have decreased till 2019. In order
to curb this expansion, both nations implemented a carbon price, which came about as
a result of unstable macroeconomic conditions (low growth in the economy in Swe-
den during the 1990s), new energy technological initiatives and a greenhouse gases cap
(Jagers & Hammar, 2009). According to Andersson (2019), Sweden’s carbon tax struc-
ture has demonstrated higher success in accomplishing its stated goals, which include
a decrease in consumption of energy, an increase in energy efficiency, and increased
accessibility and utilization of renewable energy sources. Organizations are now
required to include manageability initiatives in their annual reports after Nasdaq Stock-
holm introduced manageable securities in 2017 and became the first stock exchange to
launch a business prospect for controllable bonds (Erhart, 2018).

The principal aim of this analysis is to examine the recipients of the green tax
scheme via tax-payer level assessments, thereby addressing the research gap in the
literature review. Thus, this empirical study identifies those who benefit of green tax
strategy and examines its repercussions. To be more precise, we take the top 90 listed
firms concerning Nasdaq Stockholm and use several firm-specific characteristics to look
into who receives the advantages of green tax measures. ESG scores are used to build
our dependent factor. For companies that obtained ESG scores more than 60, our regres-
sand dummy will be 1; otherwise, it will be 0. The ESG ranking is important because
it reveals how businesses feel about green tax legislation. Several firm-level attributes,
including firm size, age, capital, investment, assets, capacity, net income, and net capi-
tal are used in this analysis as an explanatory factors.

The rest of the investigation is organized as: Sect. 2 uncover previous literature;
Sect. 3 discovers Methodology; Sect. 4 disclose result and finally Sect. 5 gives conclu-
sion of the study.

2 Literature review

Environmental regulation’s effect on green innovation practices has long been an influen-
tial field of academic study. According to "The Potter hypothesis," "innovative compensa-
tion" can be achieved by environmental legislation, particularly when it is implemented

well (see specifically market-based methods) (Milne, 2003, 2007).
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The restricted Porter hypothesis, which maintains that only well-constructed and well
executed policies may produce these outcomes, is further advanced by Jaffe and Palmer
(1997). There are two types of ecological legislation that encourage innovation that have
been studied: supply-push and demand-pull strategies (Lanoie et al., 2008; Jin et al., 2022;
Bhatti et al., 2023; Rawoof et al., 2023; Ur Rehman et al., 2023; Xue et al 2024; Yan et al
2024; Shabbir et al., 2023; Wang et al., 2023a, 2023b; Cao et al., 2022; Liu et al., 2022a,
2022b; and Wu et al., 2020). There are two ways the administration innovation can be pro-
moted: One way to lower the cost of innovation production for entrepreneurs and create a
technology supply push is to implement policies that directly fund government projects,
offer tax advantages, and advocate for R&D learning and instruction. However, additional
actions, including norms, taxes on the atmosphere, and the safeguarding of creative works,
can also be implemented to raise the private rewards on discoveries that are successful in
driving demand.

Wang et al. (2022) research findings demonstrate that: environmental management and
ecotax may greatly enhance happiness through and indirectly increase happiness; environ-
mental taxes have a notable positive impact on happiness; and also there are disparities in
wealth, regions, and educational attainment, as well as direct and indirect impacts of envi-
ronmental management on happiness. These conclusions compel us to aggressively sup-
port environmental management and ecology in the modern period.

Globalization is an all-encompassing process that lessens cross-border barriers to
encourage international collaboration and conflict among nations (Rehman et al., 2023).
According to research by Fareed et al. (2022), financial inclusion causes the environment in
the Eurozone to deteriorate. The empirical results show that mineral markets play a major
role in the energy transformation process that enables the G-7 countries to generate elec-
tricity with low emissions. On the other hand, financial growth has a negative impact on
the shift to renewable energy, albeit an insignificant impact for the E-7 states (Irfan et al.,
2023). Furthermore, in developed nations, imports are positively correlated with consump-
tion-based emissions of carbon dioxide, but exports are negatively correlated (Liang et al
2023; Mughal et al 2023; Wang et al., 2023a, 2023b).

Telatar et al. (2022) Non-linear approaches have only been used in a few research to
investigate this relationship. The long-term effects of ET on EFP, one of the most signifi-
cant indications of erectile dysfunction, have not yet been examined in research utilizing
non-linear analysis. This paper makes a contribution to the field by utilizing a non-linear
methodology to look at the long-term effects of ET on EFP and CO, emissions in Turkey.
In order to assess a model, Dufrénot et al. (2006) used a non-linear cointegration test with
yearly data for the years 1994 to 2019. ET has no long-term effects on EFP and CO, emis-
sions, according to the assessment’s findings. Consequently, it can be said that ET in Tur-
key has no effect in preventing erectile dysfunction.

The study conducted by Chen et al. (2022) establishes a three-game model in which the
roles of the government, households, and polluting agents are positioned within rational
boundaries. In addition to environmental stability, they look at Nash equilibrium.

Fang et al. (2022) examine how floods affect the use of renewable energy. A panel
autoregressive distributed latency model was constructed using data from 1998 to 2019
for 15 representative Belt and Road nations. According to the estimate used by the pooling
group, the short-term effect of the green tax on these nations’ usage of renewable energy is
negative.
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3 Methodology

On the basis of theoretical foundations, this research develop the following hypotheses:

H,: There is no difference in the likelihood of receiving benefits from the green tax
incentives program for overseas firms and domestic firms.

H,: There is no difference in the likelihood of receiving benefits from the green tax
incentives program for older or younger organizations.

H;: Companies of all sizes have the same chance of benefiting from the green tax
incentive program.

H,: Firms are more likely to profit from the tax incentives if they have larger levels
of fixed capital and fresh investment than if they have lower levels of both.

Hj: More profitable firms are more likely to gain from the tax breaks than less prof-
itable businesses.

In order to explore the above hypotheses we consider the annual reports of the top 90
NASDAQ Stockholm-listed companies in our analysis for the period starts from 2016 to
2021. A probit regression examination is carried out in order to determine the recipients
of tax incentives that the Swedish government has made available. Our reliant variable is
a dummy that indicates O for firms that did not utilize the investment tax credit and 1 for
those who did. The dependent factor is constructed using ESG scores. Because a com-
pany’s approach to operation is more sustainable when it has a higher ESG score. Conse-
quently, we utilize dummy 1 for companies at the peak of the ESG ranking as well as 0 for
those at the bottom. We employ various firm-level factors, including size, age, investment,
capacity, net capital, capital, net capital, and assets, as explanatory factors. The application
of the probit model, particularly with dummy dependents, enables us to pinpoint certain
firm-level attributes that significantly influence the likelihood of receiving an ITC benefit.

Several statistical attributes of the data, like the standard deviations, mean, and
observation range, would be emphasized. Descriptive statistics are primarily intended
to verify the data set’s stationarity. The correlation matrix is then displayed to verify
the model’s multicollinearity (Table 2). Multicollinearity in the equation is brought
about by a highly correlated factor with other regressors employing Person correlation
as a benchmark. The probit regression analysis’s regression output is subsequently pro-
vided together with default as well as robust standard errors. A marginal impact exami-
nation of the indicators is also included. Our independent variable includes: State
Owned Enterprises (SOE) taken as O for private-owned and 1 for state-owned firms;
capacity is proxied by inventory; Foreign and taken as 1 for foreign import importing
cost and O for domestic; Capital that is calculated by the net value of fixed assets; Age
that is calculated as foundation date; Investment that is taken as fresh assets (fixed
in nature); Size which is proxied by the strength of employees; Net Income and Net
Capital is utilized by calculating weighted growth of real output and net investment.
However, when a company uses the GTI, a dummy displays 1, otherwise it represents
0. Which denotes the beneficiary of GTI which is our regressand.

4 Results and discussion
For the present data set (Table 1), the average dependent variable’s value is 0.5, with a

0.5 standard deviation. According to this, 47% of observations in the regressand have a
value of 0, and 53% of observations have a value of 1. In contrast, 53% of the top-listed
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Table 1 Summary statistics

Variable Mean Min SD Max
Age 82.505 7 107.287 149
Investment 4139.503 — 25451 8141.698 52,583
DV 0.538 0 0.499 1
Foreign 0.478 0 0.498 1

Assets 67.101 -59 511.099 4917
Size 17,801.240 1 35,690.299 345,000
Capital 67,409.5 65 114,700.017 927,960
Capacity 4875.449 0 8966.798 63,916
Net-income 3489.091 — 35,206 8491.129 101,226
Firms total 52.009 1 32.001 90

Obs

businesses achieved an ESG rating of at least 60 between 2016 and 2021. ESG ratings of
under sixty are obtained by 47 percent of the top-listed corporations. Our predictive vari-
able, which takes value 1 for a foreign company, is likewise a dummy variable that indi-
cates whether a company is a domestic or foreign enterprise. With an average value of
0.47, it can be inferred that 47% of the top-listed companies are based abroad and 54% are
local. Our other regressor, the age of the firm, gauges the duration a company has been in
business. The average age of the selected companies is inferred from the top-ranked com-
panies’ mean age of 82. For example, as Table 1 below illustrates, a company’s highest age
in this data set is 149, and its minimum age is 7. The size variable, which represents the
aggregate amount of employees, is our explanatory factor. The average employee count
for the organizations that were chosen between 2016 and 2021 is 17,801, which represents
the mean of size. Its substantial standard deviation, however, suggests a greater difference
between the lowest and maximum number. One could argue that the normalcy assumption
is violated in the Size variable’s distribution.

The dependent variable’s average was 0.48 in 2016 and 0.56 in 2020. It displays how the
chosen businesses’ early adopting of sustainable practices developed. In 2016, for exam-
ple, just 48% of the enterprises that were chosen were involved in sustainable operations;
by 2019, that number had risen to 58%. According to the average regressand, 53% of the
businesses obtained ESG ratings higher than 60. In summary, just 5% of businesses have
integrated and given priority to sustainable practices in their everyday workflow (Fig. 1).
Furthermore, the correlation results shows that there is a correlation between Capital and
Investment; and capital and foreign; and Net Income and capital (Table 2).

The fundamental claim is that the likelihood of benefiting from a green tax incentive
program is significantly influenced by various firm-level factors. We postulate this notion
and look into how various firm-level attributes affect the likelihood of receiving a green tax
incentive package. Table 3 displays the findings of the hypothesis analysis.

Table 3 lists the variables in the first column and their corresponding coefficients in the
subsequent column. For example, the coefficient for foreign-based businesses is negative,
suggesting that these businesses are less inclined to profit from the green tax benefits. At
the conventional 5% significance level, this coefficient is not statistically significant. For
example, the probability value linked with it is about 90%. Examining whether or not the
Z statistic exceeds 2 is another method to assess the statistical importance of the explana-
tory factors. It is significantly less than the critical region of 2 in this instance. It might be
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Fig. 1 Dependent variable’s annual average. Source: Authors’ own calculation

argued that even if domestic businesses are more inclined than foreign-based businesses to
profit from the green tax incentive program, this likelihood lacks statistical rigor. Since our
specification did not change the statistical significance of this variable. For example, we
modified the robust mood mode of standard errors in Table 4 from state of default mood,
but the coefficient still seemed negligible. Furthermore, the same narrative is conveyed
by the Foreign-dummy marginal impact seen in Table 5. On the other hand, the foreign
dummy is consistent with a negative insignificant coefficient for foreign-based enterprises
in Mao and Xu (2018) and looks statistically insignificant in all three specifications.

The age coefficient, however, is negative, meaning that older businesses have a lower
chance of profiting from the green tax incentives program than do younger businesses.
Because the likelihood value in Table 3 is 11%, this is statistically insignificant; neverthe-
less, with robust standard error regression, Table 4 shows that it is statistically significant.
Thus, we infer that younger businesses are more involved in sustainable activities than
older businesses and accept H,, which states that both older and younger businesses have
an equal impact on the likelihood of being beneficiaries under the tax incentive program.

These results are similar with Mao and Wang (2016) and show that companies with a
greater number of employees are more probable to profit from the tax incentives, as indi-
cated by the favorable and significant coefficient for size. As a result, we find that our H3 is
accepted and that companies with more employees have a higher chance of profiting from
the tax advantages than companies with fewer employees.

According to H,, businesses are more inclined to profit from the tax advantages if they
have larger levels of fixed capital and fresh investment than if they have lower levels of
these resources. For example, Table 4 shows that the investment and capital probability
values are 0.09 and 0.07, respectively. Compared to Liu and Mao (2019), the coefficient of
capital has an almost twofold increase in magnitude.

Lastly, our final proposition makes the assumption that a corporation’s capacity and
profitability level have no bearing on the likelihood of the firm becoming a beneficiary of
the tax incentives. As a result, we find that our previous premise is once more invalidated
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Table 2 Correlation matrix

Foreign  Age Size Investment  Capital  Assets Capacity  Net Income
Foreign 1
Age 0.031 1
Size 0.050 0314 1
investment 0.096 0.099 0.328 1
Capital 0.070 0.123 0321 0.813 1
Assets 0.108 0.063 0.071 0.011 0.079 1
Capacity 0.410 0.390 0.299 0.661 0.491 0.073 1
Net-income  0.171 0.126  0.155  0.567 0.769 0.046 0.417 1

and that companies with greater asset returns are much more probable than those with a
lower return to profit from the tax incentives (Table 6).

After reporting the initial outcomes of the regression, a goodness of fit test must be per-
formed. The goodness of fit test’s null hypothesis states that there exists no discernible dif-
ference between the values seen and those predicted. If this hypothesis is wrong, then there
must be a big discrepancy between the actual and predicted values. However, given the
likelihood of Chi2 is 75%, we are unable to reject the null hypothesis at a 5% significance
level. Since there is no discernible discrepancy between the observed and expected values
in Table 7, it may be said that the model is well fitted.

Our hypothesis analysis is shown in Table 7. Based on the coefficients and t-statistics
values, we draw a decision on our hypothesis. For example, the first hypothesis argues that
both domestic and international enterprises have an equal chance of becoming beneficiar-
ies. Concerning H2, it is assumed that both younger and older enterprises have an equal
chance of benefiting. The plan of green tax incentives is less likely to help older enter-
prises than younger firms, as indicated by the negative coefficient. We accept H2 since,
additionally, the coefficient is highly significant at a 5% level of significance. In summary,
younger enterprises have a higher chance of being beneficiaries than older firms. Similarly,
the third, fourth, and fifth hypotheses are also accepted at a 10% level of significance, as
can be seen by applying the same reasoning.

Table 3 Probit regression Log likelihood —217.181  PseudoR?  0.141 Number of obs

(default standard errors)
LR chi*(8) 71.20 Prob>chi> 0.000 366
Variables Coefficient  Std. Err zZ P>z
foreign —0.021 0.173 —-0.121  0.905
Age -0.002 0.001 —-1.571 0.116
Size 0.124 0.048 2.601 0.009
Investment 0.000 0.000 1.589 0.111
Capital 0.128 0.073 1.788 0.073
Assets 0.031 0.008 4.121 0.000
Capacity 0.000 0.000 4.603 0.000
C 0.381 0.584 0.639 0.530

95% Confidence interval
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Table 4 Probit regression (robust standard errors)

Number of obs 366 Prob > chi? 0.000 Log Pseudo likelihood

Wald chi2(8) 49.479 Pseudo R? 0.141 —217.173

Variable Coefficient Std. Err z P>z

foreign -0.021 0.174 —-0.120 0.906

age —0.002 0.000 -2.110 0.035

size 0.124 0.047 2.651 0.008

investment 0.217 0.120 1.752 0.096

capital 0.129 0.072 1.812 0.072

assets 0.031 0.008 3.892 0.000

capacity 0.000 0.000 5.501 0.000

C -0.374 0.143 —2.641 0.005

(95% Confidence Interval)

Table 5 Marginal effects Variable dy/dx Std. Err z P>z
foreign —0.007 0.059 -0.123 0.906
age —0.000 0.000 —2.142 0.032
size 0.041 0.015 2.754 0.006
investment 0.217 0.120 1.753 0.096
capital 0.044 0.024 1.832 0.067
assets 0.009 0.002 4.201 0.000
capacity 0.000 0.000 5.522 0.000

Confidence Interval 95%

Source: Authors own estimation

5 Conclusion and recommendations

The aim of the present research was to examine the effects of various firm-specific factors
on the likelihood of receiving benefits from the Swedish government’s green tax incen-
tive program. We gathered information on firm-specific attributes by analyzing the yearly
reports of the most prominent 90 companies listed between 2016 and 2021 on the Nasdaq
Stockholm stock exchange. To find out how likely it is that we will benefit from the green

Table 6 Goodness-of-fit test
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Table7 Hypothesis testing Hypothesis  Coefficients T-stats Conclusion

H, —0.020 —0.12  Rejected

H, —0.001 —2.11  Accepted (at 5% significance)
H, 0.123 2.65  Accepted (at 5% significance)
H, 0.216 1.75  Accepted (at 10% significance)
H; 0.128 1.81  Accepted (at 10% significance)

tax incentives program, we developed estimators for Probit regression. Since the ESG
scores are the factor that depends in the present investigation, we translated them to binary
results with values 0 and 1. In particular, companies with an ESG score of 60 or more were
deemed dummy 1, whereas companies with a score of 60 or lower were deemed dummy 0.
As an explanatory variable, we employed a foreign dummy to indicate whether the firm’s
owner is based domestically or abroad. Dummy 0 denotes domestic ownership and Dummy
1 denotes foreign ownership. Aside from that, this study has employed the capacity, firm’s
size, age, capital, investment, and return on assets, as explanatory factors.

According to the study’s findings, only two firm-specific variables—the foreign dummy
and age—secure negative coefficients, with the remaining coefficients all suggesting a sig-
nificant and positive influence on the likelihood of receiving benefits from the green tax
incentives initiative. For example, the foreign and age dummy variables have significant
and negative coefficients. However, for capacity, size, capital, investment, and asset return,
the coefficients are substantial and positive. Based on the results, it can be said that certain
firm-specific traits have a significant role in predicting a firm’s likelihood of receiving ben-
efits from the green tax incentive program.

6 Policy recommendations

In light of the research findings, we suggest the accompanying strategy proposals: Con-
cerning first hypothesis, we affirmed that overseas firms exploited the green tax moti-
vating forces conspire, subsequently, it is basic to upgrade the green tax motivators pro-
grams trying to draw in foreign-based firms; We observed in this investigation that more
youthful firms are participated in additional sustainable exercises than more older firms
and exploited the tax impetuses conspire than more established firms. It is recommended
in light of this particular finding that forthcoming green tax bundles should incorporate
incentives to more seasoned firms; this proposal should be stretched out to the size factor.
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