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Abstract: Through its initiative known as the Climate Change Act (2008), the Government of
the United Kingdom encourages corporations to enhance their environmental performance
with the significant aim of reducing targeted greenhouse gas emissions by the year 2050.
Previous research has predominantly assessed this encouragement favourably, suggesting
that improved environmental performance bolsters governmental efforts to protect the
environment and fosters commendable corporate governance practices among companies.
Studies indicate that organisations exhibiting strong corporate social responsibility (CSR),
environmental, social, and governance (ESG) criteria, or high levels of environmental
performance often engage in lower occurrences of tax avoidance. However, our findings
suggest that an increase in environmental performance may paradoxically lead to a rise
in tax avoidance activities. Using a sample of 567 firms listed on the FTSE All Share from
2014 to 2022, our study finds that firms associated with higher environmental performance
are more likely to avoid taxation. The study further documents that the effect is more
pronounced for firms facing financial constraints. Entropy balancing, propensity score
matching analysis, the instrumental variable method, and the Heckman test are employed
in our study to address potential endogeneity concerns. Collectively, the findings of our
study suggest that better environmental performance helps explain the variation in firms’
tax avoidance practices.

Keywords: environmental performance; environmental pillar; corporate governance;
corporate social responsibility; tax avoidance; financial constraints; entropy balancing;
propensity score matching; FTSE all share

1. Introduction
The UK is encountering a significant issue with corporation tax avoidance, primar-

ily stemming from its tax system’s intricacies and multinational companies’ ability to
shift profits across borders to lessen their tax obligations in the UK [1] (as still found
on https://www.parliament.uk/globalassets/documents/lords-information-office/2015
/hl-annual-report-2013-14.pdf (accessed on 24 December 2024)). Numerous companies
use tax avoidance to reduce their tax liabilities by utilising legally available avenues [2].
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Although tax avoidance remains a major concern for the UK government, it persistently
rolls out initiatives to grant tax relief to firms that earnestly invest in environmentally
friendly projects. For instance, the UK government has established programmes to promote
environmental, social, and governance (ESG) principles, particularly those focused on
environmental sustainability. These programmes enhance firms’ operational efficiency
while minimising harmful waste production. Various types and sizes of companies can
qualify for designated tax incentives and support schemes (This information can be seen
at https://www.gov.uk/green-taxes-and-reliefs (accessed on 27 December 2024)). The
primary objective is to encourage companies to undertake more environmental initiatives,
stimulate green innovation, and exhibit a greater commitment to sustainability. Never-
theless, research by Souguir et al. [3] suggests that while these measures will motivate
companies to adopt greener practices, they may also influence their tax strategies.

Considering growing concerns regarding rising tax avoidance practices in the UK,
our study examines the potential link between improved environmental performance
and corporate tax avoidance. Numerous studies have investigated the factors influencing
corporate tax avoidance, attributing it to various characteristics at the firm level. For
instance, elements such as economies of scale, foreign operations, and company size
significantly affect the extent of tax avoidance [4,5]. Moreover, ownership structure [6]
and compensation agreements [7,8] drive corporate tax avoidance behaviours. Despite
this, there is a scarcity of research focusing on how environmental performance influences
tax avoidance.

Companies pursuing aggressive environmental objectives often face increased initial
expenses. These costs arise from investments in sustainable technologies, implementing
eco-friendly processes, and measures to reduce carbon emissions [9–11]. To alleviate some
of these financial pressures, certain companies might engage in tax avoidance strategies to
lessen their tax liabilities, ultimately seeking to enhance cash flow or profitability [12,13]. So-
cial and environmental initiatives safeguard shareholder interests while boosting financial
performance [14,15]. Nevertheless, these sustainable practices might not deliver immediate
financial gains, mainly if such investments come at the cost of more profitable oppor-
tunities [16,17]. Consequently, managers might lean towards aggressive tax avoidance
strategies to reduce tax liabilities, improve short-term profitability, and conceal economic
vulnerabilities [12,18]. Thus, our paper posits that strong environmental performance
correlates positively with corporate tax avoidance activities.

Our study investigates the relationship between enhanced environmental performance
and increased corporate tax avoidance. Our findings support new evidence and practical
implications. Indeed, analysing a dataset of 1004 firm-year observations from 2014 to 2022
reveals that an increase in environmental practices correlates with greater tax avoidance.
Furthermore, the study indicates that this increase in tax avoidance is more significant
among firms facing financial constraints. The research employs entropy balancing, propen-
sity score matching, Heckman selection bias correction, and an instrumental variable
approach to address potential endogeneity issues. Our approach also considers several
alternative measures to confirm the robustness of the documented findings. The follow-up
tests yield consistent results with the baseline findings, reinforcing the conclusion that the
outcomes of our study are robust and minimise endogeneity concerns.

Our research enriches the existing literature in multiple ways. Firstly, it contributes
to the studies examining the factors driving corporate tax avoidance [19–21]. For in-
stance, ref. [19] indicate that individual top executives significantly influence corporate
tax avoidance. Na and Yan [20] link tax avoidance practices to linguistic factors, and
ref. [21] demonstrate that higher corporate social responsibility (CSR) performance corre-
lates with reduced tax avoidance levels. Our research contributes to the existing literature

https://www.gov.uk/green-taxes-and-reliefs


Entropy 2025, 27, 89 3 of 25

by demonstrating that a strong commitment to environmental initiatives significantly el-
evates the probability of firms participating in tax avoidance practices, contrary to Lanis
and Richardson’s findings [21]. Companies with superior environmental performance
may utilise tax avoidance to alleviate the financial burden associated with such activities.
Secondly, corporate environmental activities have recently become a primary concern for
shareholders, government regulators, employees, and customers [22]. In analysing the
economic impact of environmental performance, Hassel et al. [23] find a negative correla-
tion between environmental performance and firms’ market value. Therefore, our research
expands the discussion by demonstrating that environmental performance significantly
enhances tax avoidance practices. Finally, some previous studies [24–26] report a positive
relationship between greater financial constraints and tax avoidance.

Our study contributes to the existing body of knowledge by confirming that height-
ened financial constraints are a significant factor influencing firms’ tax avoidance strategies.
We enrich the existing literature on the interplay between corporate social responsibility
(CSR) and firm-specific variables, particularly focusing on investments in environmental
activities that often require additional funding beyond what is necessary for sustaining
day-to-day operations. Lastly, this study aims to explore the complex relationship be-
tween environmental, social, and governance (ESG) performance and tax behaviour, with
a specific focus on the UK market (FTSE All Shares) over the recent period from 2014 to
2022. While our study specifically examines UK companies, its findings have broader
implications within a global context, especially given recent initiatives mandating ESG
disclosures for publicly listed firms. Our paper hopefully contributes to the international
literature on the relationship between CSR (and its dimensions) and corporate tax be-
haviour. It complements prior studies on other markets, such as [27] on Tunisia, [28] on
Indonesian tech companies, Australian and US- focused research in [29,30], studies on
Chinese companies [31,32], and analyses by [33] on European markets and by [34] on
French companies.

Section 2 provides a review of the relevant literature, outlines the theoretical frame-
work, and develops the research hypotheses. Section 3 details the research design and
methodology employed in the study. Section 4 presents the empirical findings and of-
fers a discussion of the results. Finally, Section 5 concludes the study, highlighting key
implications and potential avenues for future research.

2. Literature Review, Theory, and Hypothesis Development
2.1. The Cash Flow Theory

The cash flow theory suggests that tax avoidance helps corporations to increase their
cash flow by employing effective tax planning strategies to generate cash flow savings,
businesses can leverage these funds as a potential source of financing when confronting
financial constraints [35]. This is viable because corporate income tax is a non-discretionary
expense imposed on profitable companies. While the exact amount of income tax depends
on the company’s operating jurisdiction laws, managers can employ different tax strategies
to lower corporate tax payments.

Following the theory and its behavioural implications, managers may adjust reported
cash flows in response to financial constraints and the associated risks and uncertainties
related to sustainability investments undertaken [36]. Reduced tax liabilities enable corpo-
rations to maintain liquidity for operational activities, capital investments, and shareholder
returns. As such, organisations facing financial constraints may resort to tax avoidance
strategies to mitigate economic pressures. Moreover, the benefits derived from tax avoid-
ance can be reinvested into environmental initiatives, thereby establishing a positive feed-
back loop. Corporations might utilise funds saved as a result from tax avoidance practices
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as a funding source for sustainability initiatives, aiming to improve their environmental,
social, and governance (ESG) scores, particularly as they continue to face governmental
pressure to do so. The studies by [37,38] demonstrate that tax planning behaviour among
Chinese enterprises is positively associated with the mitigation of financial constraints and
the improvement of firms’ liquidity. Sun et al. [37] further highlight that tax planning is
more pronounced in high-growth sectors where firms are more likely to face capital short-
ages. Similarly, Kabir et al. [39] empirically confirm, using a global dataset, the conjecture
that financial pressures negatively impact companies engaged in environmental invest-
ments and eco-innovation. As such, companies often face difficult decisions regarding the
short-term and long-term maximisation of returns to their shareholders and balancing the
demands of other stakeholders on sustainability targets.

Collectively, these findings inform our research hypotheses: (i) there is a positive asso-
ciation between ESG initiatives and tax planning to minimise cash shortages, and (ii) this
relationship is further amplified for companies experiencing or beginning to experience
financial pressures.

2.2. Environmental Performance and Tax Avoidance

Carroll’s pyramid model remains a seminal framework in understanding corporate
social responsibility (CSR) [40], as outlined by Ma et al. [40]. Carroll [41] originally con-
ceptualised CSR as encompassing economic, legal, ethical, and discretionary expectations,
hierarchically ranking these responsibilities in the order of economic, legal, ethical, and
philanthropic responsibilities, as discussed in [42]. Carroll [43] further refined this frame-
work, highlighting these four dimensions as integral components of CSR. Recently, the
measurement of CSR through environmental, social, and governance (ESG) scores has
introduced a new dimension, emphasising environmental sustainability and activities as a
critical addition to CSR, reflecting its evolving scope in contemporary business practices.

The correlation between cash flow and environmental performance is intricately asso-
ciated with liquidity and financial planning. Engagement in environmentally sustainable
activities or investments may lead to considerable expenditure. Organisations that invest
in or implement these initiatives must strategically manage their resources, as a portion of
their budget will be designated for tax obligations and adherence to environmental activi-
ties. Furthermore, this transition may result in short-term financial pressures, particularly
for companies shifting towards more sustainable practices or those with high pollution
levels necessitating substantial environmental investments (e.g., see recent global evidence
in [39]). Firms experiencing financial pressures often lack the necessary resources to invest
in cleaner technologies, resulting in negative environmental effects, such as increased
carbon emissions [44].

The relationship between environmental performance and tax avoidance is found to
be inconsistent in the academic literature. Some research indicates that involvement in CSR
reduces tax avoidance through enhanced transparency and ethical behaviour [29,30,45–48].
Conversely, some scholars argue that CSR activities can facilitate aggressive tax strate-
gies [31,49–51]. Recent insights into ESG factors further complicate this discussion. While
some evidence suggests that a focus on ESG could lead to increased tax avoidance for
financial flexibility [52], other research posits that strong environmental performance may
lower the risk of tax avoidance by fostering ethical accountability [3,28,33].

Companies committed to ambitious environmental performance encounter consid-
erable initial costs from investments in sustainable technologies and eco-friendly pro-
cesses [9,11,53]. The financial pressures arising from these undertakings may incentivise
tax avoidance strategies to enhance cash flow and sustain profitability [12,13]. Moreover,
while environmental initiatives are intended to protect share-holder interests and foster
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long-term financial performance, their lack of immediate financial returns may compel
managers to adopt aggressive tax strategies that minimise liabilities and boost short-term
earnings and cash flow [16–18].

Consequently, our study hypothesis (H1) is as follows:

Hypothesis 1. High environmental performance is positively associated with corporate tax avoid-
ance practices.

2.3. The Moderating Role of Financial Constraints

Based on insights from previous research, it is recognised that cash management
significant influences a company’s financial constraints [54,55]. Companies facing high
financial constraints cannot secure external funding for their operations, investments,
and growth opportunities. As a result, these companies often resort to aggressive tax
planning [24], which leads to tax avoidance. Furthermore, ESG initiatives, particularly those
related to environmental investments, require substantial and reliable funding. However,
there is a concern that this could prompt companies to avoid tax to meet stakeholders’
expectations regarding environmental issues [56].

Based on those findings, our study hypothesis (H2) is as follows:

Hypothesis 2. Financial constraints strengthen the positive association between environmental
intensity and tax avoidance.

3. Research Design and Methodology
3.1. Data and Sample Collection

This study draws on financial data from Refinitiv Eikon, with 1234 firm-year observa-
tions for 567 companies indexed from FTSE All Shares. The sample period ranges from
2014 to 2022, aligning with previous research by Albitar et al. [57]. The selection of this
timeline is a direct response to recent policies and updates concerning climate change,
particularly the implementation of mandatory disclosure requirements for greenhouse gas
(GHG) emissions (Scope 1 and Scope 2) in the UK in 2013. Following the empirical method
of [58,59], our study excludes firms in the finance (SIC codes 4000-4999) and utility (SIC
codes 6000-6999) sectors. Indeed, financial sectors, including banks and insurance com-
panies, function under rigorous financial reporting and taxation regulations that diverge
from those imposed on non-financial sectors. Likewise, utility sectors frequently operate
within heavily regulated frameworks where tax incentives and subsidies are commonplace,
potentially distorting the connection between tax strategies and environmental or ESG
considerations performance. This leaves the study with 1004 final observations after the
sample selection criteria above. The sample selection procedure is reported in Table 1.
Following the approach in [60], to mitigate the impact of outliers, we standardised all
continuous variables by trimming at the 1% and 99% levels, ensuring that extreme values
do not unduly influence our results.

Table 1. The table provides an overview of the sampling distribution in our study. Our sample covers
1004 firm-year observations from FTSE All Shares UK companies from 2014–2022.

Criteria Number of Firm-Years

Refinitiv Eikon 1243
Less:

Utility Firms (SIC codes 6000-6999) 44
Financial Firms (SIC codes 4000-4999) 186

Others (SIC codes between 4000-4999 and 6000-6999) 9
Final sample 1004
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3.2. Variable Measurement
3.2.1. Dependent Variable

In our study, tax avoidance is estimated using the measure of total book-tax difference
(TBTD) values following [61,62]. An increase in a firm’s TBTD value indicates greater tax
avoidance [63]. The method for calculating TBTD is as follows:

TBTD =
TXDIt + [[STRt − ETRt]× PIt ]

ATt−1
(1)

where TXDIt is the deferred tax expense in year t, STRt is the highest UK corporate
statutory tax rate in year t, ETRt is the income tax expense divided by the pretax income in
year t, PIt is the pretax income on year t, and ATt−1 is a total asset in year t − 1.

3.2.2. Independent Variable

Our study uses environmental performance (EPILLAR) as the independent variable to
assess how much a company prioritises environmental factors within the environmental,
social, and governance (ESG) framework and how this may influence the tax avoidance
behaviour. For our research, environmental performance is defined as the environmental
pillar score based on the work of Albitar et al. [57].

3.2.3. Control Variables

To address various factors influencing tax avoidance, the following control variables
are included in our study: return on assets (ROA), which is measured as income after
taxes for the fiscal period divided by the average total assets [32,53,57]; size of the firm
(SIZE), which is measured by the natural logarithm of total assets [64]; free cash flow
(FCF), which is measured as cash flow from operations divided by total sales [57]; leverage
(LEV), which is measured by total debt divided by total assets [3,32,53,65]; market-to-book
ratio (MTB), which is measured by company market capitalisation divided by book value
capitalisation [53,63]; asset/income ratio (AIN), which is measured by total assets divided
by net income before taxes [32]; sales growth (SG), which is measured as the sales from
year t minus the sales from t − 1 divided by the sales from t − 1 [66]; liquidity ratio (LIQ),
which is measured as current assets divided by current liabilities [57]; firm’s age (AGE),
which is measured by the natural logarithm of year t minus the date of incorporation
plus 1 [32]; big 4 (BIG4) serves as a dummy variable to denote whether the auditor is
affiliate with one of the BIG 4 auditor firms (1) or not (0) [53,67,68]; board size (BODSIZE),
which is measured by the natural logarithm of the number of board members [57]; board
independence (BODIND), which is measured by the proportion of independent directors
on the board [57,69]. We have also included a control variable in the form of financial
transparency (FFIN), which is measured by industry and year. Financial transparency is
calculated as the absolute value of a firm’s scaled accruals, averaged over the prior three
years, following previous research conducted in [70–73].

3.3. Regression Model

Following Elamer et al. [74], our study employs the regression model technique
to investigate the relationship between environmental performance and tax avoidance.
Our study introduces (i) a model, (1), that does not incorporate controls or fixed ef-
fects (see Equation (2)), (ii) a model, (2), that includes controls but excludes fixed effects
(see Equation (3)), and (iii) a model, (3), designed to present comprehensive results (see
Equation (4)). Here are the models:

TBTDit = β
(1)
0 + β

(1)
1 EPILLARit + ε

(1)
it (2)
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TBTDit = β
(2)
0 + β

(2)
1 EPILLARit + β

(2)
2 ROAit + β

(2)
3 SIZEit + β

(2)
4 FCFit + β

(2)
5 LEVit + β

(2)
6 MTBit + β

(2)
7 AINit + β

(2)
8 SGit + β

(2)
9 LIQit

+ β
(2)
10 AGEit + β

(2)
11 BIG4it + β

(2)
12 BODSIZEit + β

(2)
13 BODINDit + β

(2)
14 FFINit + ε

(2)
it

(3)

TBTDit = β
(3)
0 + β

(3)
1 EPILLARit + β

(3)
2 ROAit + β

(3)
3 SIZEit + β

(3)
4 FCFit + β

(3)
5 LEVit + β

(3)
6 MTBit + β

(3)
7 AINit + β

(3)
8 SGit + β

(3)
9 LIQit

+ β
(3)
10 AGEit + β

(3)
11 BIG4it + β

(3)
12 BODSIZEit + β

(3)
13 BODINDit + β

(3)
14 FFINit + Industry Sector Fixed E f f ect

+ Year Fixed E f f ect + ε
(3)
it

(4)

In Models (2)–(4), TBTD represents a tax avoidance measure, as explained in
Section 3.2.1. EPILLAR is the index of environmental performance, as described in
Section 3.2.2. All control variables are explained in Section 3.2.3. Industry Sector (based on
Fama–French 12 industry classification) Effects and Year Fixed Effects are also controlled.

4. Empirical Results
4.1. Descriptive Statistics
4.1.1. Sample Distribution by Industry and Year

Panel A in Table 2 illustrates the sampling distribution over the years (l), while Panel
B presents the sampling distribution categorised by industry sectors (k) according to the
Fama–French 12 industry sector classification. N.B. Yearly observations (l = 1 to 9) indicate
a lower total of 80 in 2014 and a peak of 141 in 2022. See above, in Section 3.1, why k ≤ 10.

Table 2. Panel A: Sample distribution by year. Panel B: Sample distribution by industry sector.

A:

l Year Freq. Percent Cum.

1 2014 80 7.97 7.97
2 2015 96 9.56 17.53
3 2016 97 9.66 27.19
4 2017 102 10.16 37.35
5 2018 106 10.56 47.91
6 2019 116 11.55 59.46
7 2020 129 12.85 72.31
8 2021 137 13.65 85.96
9 2022 141 14.04 100.00

Total 1004 100.00

B:

k Industry Sector Freq. Percent Cum.

1 Consumer Nondurables 78 7.77 7.77
2 Consumer Durables 7 0.70 8.47
3 Manufacturing 149 14.84 23.31
4 Oil, Gas, and Coal Extraction and Products 48 4.78 28.09
5 Chemicals and Allied Products 23 2.29 30.38
6 Business Equipment 104 10.36 40.74
7 Telephone and Television Transmission 16 1.59 42.33
8 Whole sales, Retail, and Some Services 234 23.31 65.64
9 Healthcare, Medical Equipment, and Drugs 34 3.39 69.02

10 Other 311 30.98 100.00

Total 1004 100.00

4.1.2. Correlation Matrix

Table 3 presents the correlation matrix for all variables used in our analysis. First, this
study documents a positive and significant association between environmental performance
(EPILLAR) and tax avoidance (TBTD), with a correlation coefficient of 0.100. The findings
provide preliminary evidence supporting our main hypothesis. While the relationship is
statistically significant at the 1% level, it is relatively weak. A statistically significant positive
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relationship is observed between return on assets (ROA) and TBTD, with a coefficient of
0.174 at the 1% significance level. This indicates that firms with higher profitability are
more likely to engage in tax avoidance activities. Similarly, the asset-to-income ratio
(AIN) demonstrates a weak positive relationship with tax avoidance (coefficient = 0.096),
also statistically significant at the 1% level, suggesting that firms with larger assets are
more inclined toward tax avoidance. Lastly, the company’s age exhibits a weak positive
correlation with tax avoidance (coefficient = 0.054), significant at the 10% level, indicating
that older firms are marginally more likely to engage in tax avoidance.

Table 3. Correlation matrix; m refers to the order of the variables in the model, starting from the main
independent variable to the control variables.

m Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14

TBTD 1.000

1 EPILLAR 0.100
*** 1.000

2 ROA 0.174
***

−0.115
*** 1.000

3 SIZE −0.046 0.596
***

−0.148
*** 1.000

4 FCF −0.076
**

−0.310
***

0.287
***

−0.387
*** 1.000

5 LEV 0.008 0.183
***

−0.222
***

0.139
***

−0.265
*** 1.000

6 MTB −0.062
**

−0.206
***

0.607
***

−0.323
***

0.471
***

−0.064
** 1.000

7 AIN 0.096
***

−0.122
*** 0.035 −0.200

***
0.107
***

−0.052
* 0.049 1.000

8 SG 0.047 −0.023 0.152
***

−0.080
**

0.082
*** 0.004 0.047 0.051

* 1.000

9 LIQ −0.018 −0.159
***

0.171
***

−0.280
***

0.190
***

−0.227
***

0.145
*** 0.012 0.114

*** 1.000

10 AGE 0.054
* 0.043 −0.044 0.142

***
−0.155

***
−0.222

***
−0.220

*** 0.022 −0.097
*** 0.024 1.000

11 BODSIZE −0.039 0.495
***

−0.158
***

0.587
***

−0.281
***

0.218
***

−0.145
***

−0.195
*** −0.035 −0.106

*** −0.048 1.000

12 BODIND −0.012 0.374
***

−0.090
***

0.375
***

−0.239
***

0.080
**

−0.180
***

−0.066
** −0.034 −0.104

***
0.174

***
0.312

*** 1.000

13 BIG4 −0.058
* −0.038 0.079

**
−0.060

* −0.003 −0.009 0.104*** 0.042 −0.005 −0.045 0.114
***

−0.058
*

−0.051
* 1.000

14 FFIN 0.005 0.008 −0.016 0.009 0.048 −0.039 0.005 −0.005 −0.015 −0.064
**

−0.058
* 0.033 −0.025 0.025 1.000

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

4.1.3. Summary Statistics and Variance Inflation Factor Test

Table 4 presents the sample distribution for all variables used in the analysis (Panel A)
and the variance inflation factor (VIF) test to check for multicollinearity. On average, the
environment performance score is 0.484, suggesting a percentage value of 48.4% on their
environmental performance. While some companies received scores as low as 0, others
neared the upper limit of 0.958, indicating a wide range of environmental performance
practices. Returns on assets (ROAs) have an average value of 0.065, showing that firms
are generally profitable (positive ROA). The sample’s average size indicates that most
companies are large, with a mean value of 21.242 (natural logarithm), reflecting the char-
acteristics of these firms. The mean free cash flow (FCF) is 0.084, with some firms having
no free cash flow and others reporting values up to 0.460. Financial leverage (LEV) has an
average value of 0.214, with some having high leverage (up to 0.770). The market-to-book
(MTB) is observed to have a mean value of 2.014. The average sales growth (SG) is positive
(mean value = 0.093), with some firms experiencing declines (negative values) and others
achieving significant growth. Most firms maintain moderate liquidity (LIQ), but some have
high liquidity levels (up to 8.112). Among the sampled firms, 0.649 or ≃65% use the service
of BIG4 firms, with an average board size (BODSIZE) ≃9 and board independence (i) of
0.617, i.e., ≃62%. FFIN indicates that 70% of firms in the dataset are not transparent. The
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results for VIF for the multicollinearity test (Panel B) confirm no signs of multicollinearity
in the model, as indicated by VIF values < 10 and 1/VIF values > 0.10.

Table 4. Panel A. Summary Statistics. Panel B. Variance inflation factors (VIFs). The Sum value (in
panel A) includes all observations collected from 2014 to 2022, featuring 567 companies, after data
cleaning and winsorizing processes; m refers to the order of the variables in the models, starting from
the main independent variable and ending with the control variables.

A

m Sum Mean StDev Min Median Max

TBTD 1004 −0.007 0.018 −0.092 −0.005 0.068
1 EPILLAR 1004 0.484 0.233 0.000 0.463 0.958
2 ROA 1004 0.065 0.101 −0.248 0.054 0.448
3 SIZE 1004 21.242 1.642 16.835 20.990 25.512
4 FCF 1004 0.084 0.087 0.000 0.060 0.460
5 LEV 1004 0.214 0.158 0.000 0.210 0.770
6 MTB 1004 2.014 2.202 0.235 1.311 12.875
7 AIN 1004 0.150 0.636 −2.727 0.062 4.391
8 SG 1004 0.093 0.272 −0.552 0.060 1.874
9 LIQ 1004 1.571 1.088 0.242 1.320 8.112

10 AGE 1004 3.115 1.008 0.000 3.040 4.930
11 BODSIZE 1004 8.840 2.266 3.000 8.000 17.000
12 BODIND 1004 0.617 0.138 0.000 0.625 0.867
13 BIG4 1004 0.649 0.477 0.000 1.000 1.000
14 FFIN 1004 0.700 0.458 0.000 1.000 1.000

B

VIF 1/VIF

SIZE 2.310 0.434
MTB 2.140 0.467
ROA 1.790 0.559

BODSIZE 1.760 0.568
EPILLAR 1.710 0.584

FCF 1.540 0.647
LEV 1.290 0.774

BODIND 1.260 0.791
AGE 1.230 0.810
LIQ 1.190 0.843
SG 1.060 0.943

AIN 1.060 0.943
BIG4 1.050 0.953
FFIN 1.020 0.982

Mean VIF 1.460

4.2. Environmental Performance and Tax Avoidance (Hypothesis 1)

Table 5 presents the regression analysis of the relationship between environmental
performance and tax avoidance. The results indicate a positive association between envi-
ronmental performance (EPILLAR) and tax avoidance (TBTD). The results in column (2)
provide the initial findings for this positive and significant association, even without control
and fixed-effect variables (refer to Equation (2)).

In column (3) (refer to Equation (3)), EPILLAR exhibits a positive and significant
value, with a Beta coefficient 0.160. Furthermore, ROA appears to have a positive and
significant impact, indicating that higher profitability (ROA) is linked to increased tax
avoidance (TBTD). AIN also shows a positive and significant relationship, suggesting
that higher asset intensity contributes to greater tax avoidance. However, the company’s
size demonstrates a negative and significant correlation, implying that larger companies
(in terms of revenue) have lower tax avoidance. Moreover, FCF is negatively significant,
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indicating that higher free cash flow is associated with lower tax avoidance. The same goes
for MTB, which also shows a negative and significant relationship, implying that a higher
market valuation relative to book value is linked to lower tax avoidance. Lastly, being
audited by a Big Four firm exhibits negative and significant correlations, suggesting that
undergoing an audit by a Big Four firm is associated with lower tax avoidance. The findings
concerning the lower propensity to engage in tax avoidance among larger more established
companies support the previous literature [28,75]. Larger companies typically possess
greater resources to manage their operations and exhibit heightened concern regarding
the potential reputational risks associated with tax non-compliance. The observed positive
relationship between ROA and tax avoidance may initially seem unexpected but can be
rationalised through the growth factor. Firms may need to reinvest their profits to sustain
high rates of return, as evidenced by research on the tax avoidance behaviours of high-
growth firms in the Chinese context [37].

Table 5. Baseline regression results of models (2)–(4).

m
Dependent Variable: TBTD

(2) (3) (4)

1 EPILLAR 0.078 *** (3.192) 0.160 *** (5.328) 0.154 *** (4.958)
2 ROA 0.067 *** (9.354) 0.067 *** (3.901)
3 SIZE −0.003 *** (−5.147) −0.002 *** (−3.514)
4 FCF −0.014 * (−1.851) −0.014 (−0.844)
5 LEV 0.006 * (1.653) 0.007 (0.931)
6 MTB −0.002 *** (−6.164) −0.002 *** (−4.352)
7 AIN 0.002 *** (2.838) 0.002 ** (2.975)
8 SG 0.000 (0.037) 0.003 ** (2.514)
9 LIQ −0.001 * (−1.806) −0.001 * (−1.965)
10 AGE 0.001 * (1.740) 0.001 ** (2.299)
11 BODSIZE 0.000 (0.219) −0.000 (−0.280)
12 BODIND −0.007 (−1.642) −0.007 (−1.143)
13 BIG4 −0.003 *** (−2.673) −0.003 (−1.792)
14 FFIN 0.001 (0.618) 0.001 (0.876)

Constant −0.011 *** (−8.278) 0.043 *** (4.360) 0.027 ** (2.705)
Number of Observations 1004 1004 1004

Adjusted R-squared 0.009 0.123 0.158
Year Fixed Effect NO NO YES

Industry Sector Fixed Effect NO NO YES
Cluster by Industry NO NO YES

Table 5 presents the baseline regression results. The dependent variable is tax avoidance measured by TBTD, and
the main independent variable is environmental performance measured by EPILLAR. Robust t-test results are
reported in parentheses next to the coefficients. Standard errors are corrected at the firm level. ***, **, and * denote
significance at the 1%, 5%, and 10% levels, respectively. Variable definitions are provided in Appendix A.

In column (4) (refer to Equation (4)), the fixed-effects model adjusts for industry-
specific factors, yielding more robust results. EPILLAR consistently shows a positive and
significant relationship with tax avoidance across all models. This result is statistically
significant, with a coefficient of 0.154 (t-test = 4.958). Variables such as ROA, SIZE, MTB,
AIN, SG, LIQ, and AGE consistently demonstrate significance, underscoring their impor-
tance in explaining tax avoidance (TBTD). The fixed-effects model with clustered standard
errors provides the most reliable estimates by controlling for industry-specific effects and
addressing potential heteroskedasticity. The findings suggest that companies engaging
more intensively in environmental activities (or high environmental performance) are more
likely to practice tax avoidance. See our H1.
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4.3. The Moderating Role of Financial Constraints on the Relationship Between Environmental
Performance and Tax Avoidance (Hypothesis 2)

Our second Hypothesis (H2) posits that the impact of environmental performance on
corporate tax avoidance varies depending on the degree of financial constraints faced by
firms. Specifically, firms experiencing significant financial constraints are more likely to
engage in aggressive tax planning compared to their less constrained counterparts [24,25].
Financially constrained firms may view tax evasion as a practical strategy to conserve
resources, particularly when they are concurrently investing in environmental initia-
tives [26]. Our study follows the literature to assess the moderating effect of financial
constraints on the documented relationship between environmental performance and tax
avoidance [25,59,76,77]. It employs three measures to proxy for financial constraints. Ini-
tially, our study considers sales as in [25], WW score [59], and KZ score [76–78]. Following
the approach in [79], our study utilises an indicator variable, which takes a value of 1 as
a high financial constraint and 0 as a low financial constraint for WW score and for KZ
score to examine its moderating effect on the documented relationship. The firm’s sales are
used to measure the level of the firm’s financial constraints, in line with the methodology
of [77]. We define a reverse scale of the variable “high sales” = 1 if the firm’s sales exceed
the median sample value, and zero otherwise. High sales indicate that the company faces
low financial constraints, whereas low sales suggest that the company faces high financial
constraints [25]. As reported in columns labelled (1)–(2) in Table 6, it is apparent that com-
panies with low sales (indicating high financial constraints) tend to practice tax avoidance
through environmental performance.

Table 6. The moderating role of financial constraints on the relationship between environmental
performance and tax avoidance.

Dependent Variable: TBTD

Financial Constraints:

High
Sales

Low
Sales

High
WW Score

Low
WW Score

High
KZ

Low
KZ

(1) (2) (3) (4) (5) (6)

EPILLAR 0.088 ***
(3.937)

0.219 ***
(3.569)

0.246 ***
(3.469)

0.074 **
(3.325)

0.178 *
(1.954)

0.133 *
(2.027)

Controls YES YES YES YES YES YES

Constant 0.008
(0.364)

0.078 **
(3.185)

0.049 *
(2.210)

0.024
(0.988)

0.029
(1.781)

0.019 **
(2.927)

Number of Observations 501 503 502 502 502 502
Adjusted R-squared 0.114 0.225 0.159 0.314 0.145 0.223

Year Fixed Effect YES YES YES YES YES YES
Industry Sector Fixed Effect YES YES YES YES YES YES

Cluster by Industry YES YES YES YES YES YES

Permutation tests for coeff. p-value < 0.000 p-value < 0.000 p-value = 0.300

Table 6 presents the regression results for the moderating effect of financial constraints on the relationship
between environmental performance and tax avoidance. The dependent variable is tax avoidance measured
by TBTD, and the main independent variable is environmental performance measured by EPILLAR. The Sales,
WW score, and KZ index values are the proxies used for financial constraints. Robustness t-test is reported in
parentheses. Standard errors are corrected at the firm level. ***, **, and * denote significance at the 1%, 5%, and 10%
levels, respectively. Variable definitions are provided in Appendix A. The table illustrates that companies with
high financial constraints and those with low financial constraints have similar opportunities for tax avoidance
through their environmental performance. However, companies facing high financial constraints demonstrate a
greater degree of tax avoidance than their counterparts with low financial constraints, as indicated by the values
highlighted in bold face.

Although companies with high sales (indicating low financial constraints) also engage
in tax avoidance, there are discernible differences (0.131) in the impact between companies
with low financial constraints (0.088). Following the prior literature, our study utilises
the WW score as the second proxy for financial constraints [58,59,80–82]. A higher WW
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score indicates more stringent financial constraints for the company [58]. The findings
in columns (3)–(4) suggest that companies with a high WW score are more inclined to
practice tax avoidance. This observation is consistent with the results in columns (1)–(2),
which suggest that financially constrained firm tend to engage in tax avoidance more than
unconstrained companies.

Lastly, our study utilises the KZ score to investigate the impact of financial constraints
on the relationship between environmental intensity and tax avoidance. The KZ score,
initially developed by [83], incorporates five accounting variables—cash flow, Tobin’s Q,
leverage, dividends, and cash. Baker et al. [78] later modified this formula by removing the
Q variable based on the concept of [84] while still achieving similar results. Our research
uses the modified formula of [78].

Our findings, see columns (5)–(6), Table 6, indicate that high financial constraints,
as indicated by a high KZ score, influence companies to engage in tax avoidance (0.178).
However, it is also possible for companies with low financial constraints to engage in tax
avoidance (0.133) with a 10% significance level.

Nonetheless, the distinction between firms facing high and low financial constraints, as
assessed by the KZ score method, does not indicate a significant difference. This differs from
the outcomes associated with sales and WW scores. The permutation test results for varying
coefficients related to the KZ score exceed the 10% significance level (p-value = 0.300).

4.4. Endogeneity and Robustness Tests
4.4.1. Introduction to Entropy Considerations

Entropy balancing is a concept utilised to ascertain endogeneity by segmenting data
into two distinct groups and establishing a benchmark to ensure that these groups possess
perfectly aligned features and characteristics [85]. Our paper examines the environmental
pillar as a benchmark for assessing companies’ engagement in environmental activities.
However, it cannot be presumed that companies exhibiting high levels of environmental
engagement will experience identical tax avoidance effects to those with lower levels.
Therefore, executing an entropy balancing is essential for mitigating bias in the analysis.
Below is the formula used to measure the (information) entropy, as per [86]:

Entropy = −∑M
x=1 pxln(px) (5)

where px represents the probability of a given outcome, M denotes the total number of
possible outcomes, and ln(px) signifies the natural logarithm of the probability. Our
research utilises EPILLAR to categorise the data into two distinct groups. The following
illustrates the workings of entropy within this context. The function px can be defined as a
probability, fraction, or ratio:

px =
Nx

∑M
x=1 Nx

(6)

where M represent the number of bins; we use 10 bins in this analysis. The variable Nx

denotes the value corresponding to the x-th bin, with ∑M
x=1 Nx which is defined as N, the

total number of observations = 1004 (see Table 3). For illustrative purposes, a histogram
depicting the distribution of EPILLAR is provided (refer to Figure 1).
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Figure 1. The distribution of EPILLAR is characterised by a data range extending from 0 to 0.1.
It is evident that each bin—we here arbitrarily utilise ten bins to delineate the distribution of
EPILLAR—exhibits a value (denoted as Nx). Furthermore, the cumulative value of all bins cor-
responds to the total number of observations (N = 1004).

As illustrated in Figure 1, the first bin (N1) value is 39, and the total observation count
(the sum of the value on each bin) (N) is 1004. Consequently, we can derive that for the
first bin, px is 0.038845. The natural logarithm of 0.038845 is equal to −3.24819. In a similar
manner, one can compute the probability associated with each bin, and the data entropy
is represented by the cumulative value of the probabilities from bin 1 to the last bin 10.
The entropy of a uniform distribution, defined as when px = 1/N, is equal to ln(N). This
represents the maximum entropy value, corresponding to a state of maximum uncertainty,
where all outcomes are equally likely, indicating a lack of structure or predictability. In our
case, ln(1004) ≃ 6.91175; defining NEPILLAR as the number distribution of each EPILLAR
per bar and EntropyEPILLAR as the calculation of Entropy for each bar, one obtains the results
in Table 7. All distributions (see column 3 on Table 7 Panel A) deviate significantly from
uniformity, indicating the necessity for a balancing process; see Figure 2.

Figure 2. The distribution of (px)(ln(px)). The variable denoted by x represents the number of
bins, ranging from 1 to 10. It is pertinent to emphasise that there exists no “entropy” within a bin
designated as “x”; rather, the “entropy” is quantified as the (negative) summation of px ln(px).
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4.4.2. Entropy Balancing and Propensity Score Matching

Thereafter, our study first employs a propensity score matching (PSM) analysis to
address this concern. The sample is divided into two groups based on the median environ-
mental performance (EPILLAR) score, and logistic regression is then utilised to estimate
propensity scores for predicting high environmental performance. All controls and fixed
effects were included in the regression. Our study opts for one-to-one matching without
replacement and sets a maximum calliper distance of 0.005, following [87]. Our study con-
siders that firms with higher environmental performance levels may differ systematically
from those with lower levels, potentially introducing bias into the estimates.

Table 7. Entropy balancing and propensity score Analysis. Panel A: The calculation of Entropy for
EPILLAR. Panel B: Univariate comparison of means between treatment and control groups before and
after balancing—entropy balancing. Panel C: Univariate comparison of means between treatment
and control groups—PSM is propensity score. Panel D: Regression estimates.

A

x NEPILLAR
Nx
N ln(px) EntropyEPILLAR

0

1 39 0.038845 −3.248186 0.126175

2 81 0.080677 −2.517298 0.203089

3 132 0.131474 −2.028945 0.266754

4 123 0.12251 −2.099563 0.257217

5 183 0.182271 −1.702261 0.310273

6 130 0.129482 −2.044213 0.264689

7 89 0.088645 −2.423111 0.214798

8 94 0.093625 −2.368453 0.221748

9 102 0.101594 −2.286774 0.232322

10 31 0.030876 −3.47776 0.107381

Sum 2.204444

B

Variable
High Intensity Low Intensity High Intensity Low Intensity

Before Balancing After Balancing

ROA 0.057 0.074 0.057 0.057

SIZE 21.940 20.540 21.940 21.940

FCF 0.066 0.103 0.066 0.066

LEV 0.238 0.191 0.238 0.238

MTB 1.665 2.362 1.665 1.665

AIN 0.091 0.209 0.091 0.091

SG 0.097 0.089 0.097 0.097

LIQ 1.478 1.664 1.478 1.478

AGE 3.162 3.069 3.162 3.162

BODSIZE 9.733 7.946 9.733 9.733

BODIND 0.656 0.579 0.656 0.656

BIG4 0.618 0.681 0.618 0.618

FFIN 0.703 0.697 0.703 0.703
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Table 7. Cont.

C

Variable
High Intensity Low Intensity Difference in Mean

(Treated) (Control) Diff t-value

ROA 0.060 0.055 −0.005 −0.497

SIZE 21.028 21.009 −0.019 −0.154

FCF 0.088 0.082 −0.006 −0.811

LEV 0.226 0.227 0.001 0.092

MTB 1.931 1.961 0.030 0.164

AIN 0.138 0.125 −0.014 −0.232

SG 0.097 0.096 −0.001 −0.016

LIQ 1.623 1.622 −0.001 −0.015

AGE 3.214 3.166 −0.048 −0.524

BODSIZE 8.700 8.708 0.008 0.046

BODIND 0.616 0.612 −0.004 −0.337

BIG4 0.648 0.657 0.009 0.194

FFIN 0.700 0.670 −0.030 −0.697

D

VARIABLES Entropy
Balancing PSM

EPILLAR 0.175 ***
(4.608) 0.127 ** (2.685)

Controls YES YES

Constant 0.027 * (2.126) 0.013 (0.637)

Observations 1004 392

Adjusted R-squared 0.165 0.170

Year Fixed Effect YES YES

Industry Sector Fixed Effect YES YES

Cluster by Industry YES YES
Panel 7A presents the calculation of the EPILLAR distribution entropy. Panel 7B proposes the entropy balancing
results of the univariate comparison of means between treatment and control groups before and after balancing,
distinguishing high vs. low intensity. Panel 7C reports the PSM results of the univariate comparison of means
between treatment and control groups. Panel 7D presents the regression results after propensity score matching
analysis (PSM) and entropy balancing. The dependent variable is tax avoidance measured by TBTD; the main
independent variable is the environmental performance measured by EPILLAR. Robustness t-statistics are reported
in parentheses next to the coefficients. Standard errors are corrected at the firm level. ***, **, and * denote
significance at the 1%, 5%, and 10% levels, respectively. Variable definitions are provided in Appendix A.

A significant drawback of the propensity score matching (PSM) method is its tendency
to reduce sample sizes significantly. To overcome this challenge, our study instead applies
the entropy balancing method suggested by [85] as an alternative matching strategy. Like
PSM, entropy balancing seeks to achieve a covariate balance between treatment and control
groups but does so while preserving a larger number of observations. From Panel B of
Table 7, it is evident that there are significant differences in the mean values of variables
between the treatment and control groups before balancing. This disparity could result in
biased treatment effect estimates. However, after balancing, the means of variables in the
control group closely match those in the treatment group, signalling successful balancing.
The results are reported in Panel 7B–D.
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Notice that the sample size is reduced to 392 observations from the original 1004 due
to the score matching, as pointed out in Panel D of Table 7. Notably, even after the matching
process, the regression results remained significant, particularly for environmental perfor-
mance (EPILLAR) and tax avoidance (TBTD). Considering the t-test value of the difference
between the high- and low-environmental performance groups below 1.67 (see Panel C
of Table 7), it can be inferred that the gap is modest, which aligns well with the model’s
suitability. As reported in Panel D of Table 7, these regression estimates show consistent
results to the baseline findings after the PSM. The results suggest no endogeneity issues
based on the entropy balancing technique and propensity score matching.

4.4.3. Heckman Model

In addition to the earlier endogeneity test, our study employs Heckman’s two-stage
test to address potential sample selection bias. In the first stage, a probit model is used
to identify factors influencing the likelihood of being classified as high environmental
performance. Our study uses the industry average (IND_AVG) as an instrument in the
analysis. Utilising the industry average effectively captures all forms of variation within
the sector. This approach is essential, as economic conditions and market dynamics are
typically consistent within the same type of industry. The results (see Table 8) show that the
industry average has a positive and highly significant coefficient of 0.439 (t-test = 4.592),
indicating that a higher IND_AVG increases the likelihood of being classified as high
environmental performance.

Table 8. Heckman sample selection bias test.

Dependent Variable: TBTD

First Stage Second Stage

IND_AVG 0.439 *** (4.592) -
EPILLAR - 0.154 *** (4.892)
Controls YES YES
Constant −10.795 *** (−6.840) 0.025 (0.837)

Observations 1004 1004
Year Fixed Effect YES YES

Industry Sector Fixed Effect YES YES
Cluster by Industry YES YES
Adjusted R-squared 0.261 0.157

Table 8 presents the regression results after Heckman’s sample selection bias test. In the first stage, the industry
average is use as an instrument with environmental performance indicators being the dependent variable. In the
second stage, the dependent variable is tax avoidance measured by TBTD, and the main independent variable is
environmental performance measured by EPILLAR. Robustness t-statistics are reported in parentheses next to
the coefficients. Standard errors are corrected at the firm level. *** denotes significance at the 1% level. Variable
definitions are provided in Appendix A.

In the second stage, the TBTD is regressed on the predictor variables, including the
inverse Mills ratio to correct for selection bias. This model includes significant coefficients,
including EPILLAR, with a positive and significant coefficient of 0.154 (t-test = 4.982). This
indicates that higher EPILLAR is associated with a higher TBTD value (see Table 8).

4.4.4. Instrumental Variable Approach

Furthermore, our study employs an instrumental variable (IV) regression analysis to
address potential endogeneity issues further. The results are reported in Table 9. In the first
stage, the coefficient for IND_AVG is significant, with a coefficient of 0.007 (t-test = 5.580),
indicating statistical significance and a valid instrument to predict environmental perfor-
mance (EPILLAR). The F-statistic for the instrument is 20.950, surpassing the critical value
of 8.960, signifying the strength of IND_AVG as an instrument. In the second stage, the
effect of the endogenous variable (EIN) on the dependent variable (TBTD) is estimated
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while controlling for other covariates and using IND_AVG as an instrument. The coefficient
for EPILLAR is 0.513 (t-test = 1.820), showing marginal significance. The analysis highlights
some significant findings, indicating that the conclusion drawn from the study remains
robust after the above endogeneity tests.

Table 9. Instrument variables technique.

Dependent Variable: TBTD

First Stage Second Stage

IND_AVG 0.007 *** (5.58) -
EPILLAR - 0.513 * (1.820)
Controls YES YES

Observations 1004 1004
Year Fixed Effect YES YES

Industry Sector Fixed Effect YES YES
Cluster by Industry YES YES

Cragg-Donald Wald F statistics 20.950 20.951
15% Maximal IV size 8.960 -

Kleibergen–Paap rk F statistics 29.120 29.117
Table 9 reports the regression estimate after using the instrumental variable approach. In the first stage, the
study employs the industry average as an instrument with environmental performance indicators being the
dependent variable. In the second stage, the dependent variable is tax avoidance measured by TBTD, and the
main independent variable is environmental performance measured by EPILLAR. Robustness t-statistics are
reported in parentheses next to the coefficients. Standard errors are corrected at the firm level. ***, and * denote
significance at the 1%, and 10% levels, respectively. Variable definitions are provided in Appendix A.

4.4.5. An Alternative Measure of Tax Avoidance

In prior research, such as that conducted by Hanlon and Heitzman [75], alternative tax
avoidance measures are employed to ensure the robustness of our findings. Specifically, our
study uses the effective tax rate (ETR) (see Equations (7) and (8)) and book-tax difference
(TBTD) measures (see Equation (2)). It is crucial to underline that ETR and TBTD have
opposing influences. When a firm practices tax avoidance, the TBTD value rises, while the
ETR value declines [88,89]. Therefore, we employ “Current_ETR” and “GAAP_ETR” as
alternative tax avoidance measures (according to [75], the current effective tax rate (ETR)
can be computed by dividing the current income tax expense by the total pre-tax accounting
income. In contrast, the GAAP effective tax rate (ETR) is calculated by dividing the total
income tax expense by the total pre-tax accounting income). The following equations
are presented:

Current_ETRit = α
(1)
0 + α

(1)
1 EPILLARit + α

(1)
2 ROAit + α

(1)
3 SIZEit + α

(1)
4 FCFit + α

(1)
5 LEVit + α

(1)
6 MTBit + α

(1)
7 AINit

+ α
(1)
8 SGit + α

(1)
9 LIQit + α

(1)
10 AGEit + α

(1)
11 BIG4it + α

(1)
12 BODSIZEit + α

(1)
13 BODINDit + α

(1)
14 FFINit

+ Industry Sector Fixed E f f ect + Year Fixed E f f ect + ′(1)it

(7)

GAAP_ETRit = α
(2)
0 + α

(2)
1 EPILLARit + α

(2)
2 ROAit + α

(2)
3 SIZEit + α

(2)
4 FCFit + α

(2)
5 LEVit + α

(2)
6 MTBit + α

(2)
7 AINit

+ α
(2)
8 SGit + α

(2)
9 LIQit + α

(2)
10 AGEit + α

(2)
11 BIG4it + α

(2)
12 BODSIZEit + α

(2)
13 BODINDit + α

(2)
14 FFINit

+ Industry Sector Fixed E f f ect + Year Fixed E f f ect + ′(2)it

(8)

The regression results are reported in Table 10. The regression analysis reveals a link
between a company’s environmental performance and tax avoidance activities. The find-
ings indicate that a 1-point rise in environmental performance corresponds to a 0.020-point
decline in the current effective tax rate (ETR), suggesting increased tax avoidance alongside
a 0.015-point drop in the GAAP_ETR. Nevertheless, the analysis underscores that the TBTD
variable is more suitable for capturing tax avoidance due to its stronger influence from
environmental performance (0.154 points) and a higher adjusted R2 of 15.8%, compared to
the ETR (Current_ETR = 14.6% and GAAP_ETR = 6.8%).
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Table 10. Alternative measures of tax avoidance; regression results for EPILLAR variable.

Dependent Variable: CURRENT_ETR GAAP_ETR TBTD

EPILLAR −0.020 *** (−3.645) −0.015 *** (−3.291) 0.154 *** (4.958)
Controls YES YES YES
Constant −0.007 ** (−2.371) −0.003 (−1.163) 0.027 ** (2.705)

Observations 1001 1004 1004
Adjusted R-squared 0.146 0.068 0.158

Year Fixed Effect YES YES YES
Industry Sector Fixed Effect YES YES YES
Cluster by Industry Sectors YES YES YES

Table 10 presents the regression results after employing alternative measure of tax avoidance. Current_ETR and
GAAP_ETR are the alternative proxies employed for the purpose of robustness check. The independent variable is
environmental performance measured by EPILLAR. Robustness t-statistics are reported in parentheses next to
the coefficients. Standard errors are corrected at the firm level. ***, and **, denote significance at the 1%, and 5%
levels, respectively. Variable definitions are provided in the Appendix A.

4.4.6. An Alternative Measure of Environmental Performance

In [57], a distinctive methodology is employed to evaluate environmental performance,
emphasising two pivotal variables pertinent to our research. The first identified variable is
environmental innovation, commonly referred to as eco-innovation. This notion is rooted
in the environmental pillar of innovation, resources, and emissions. For our analysis, we
utilise the eco-innovation score obtained from Refinitiv Eikon (see Equation (9)), quantified
on a scale ranging from 0 to 100. To represent this score in decimal format, we divide it by
100. This leads to:

TBTDit = β
(4)
0 + γ

(4)
1 ECOINNOVATIONit + β

(4)
2 ROAit + β

(4)
3 SIZEit + β

(4)
4 FCFit + β

(4)
5 LEVit + β

(4)
6 MTBit + β

(4)
7 AINit

+ β
(4)
8 SGit + β

(4)
9 LIQit + β

(4)
10 AGEit + β

(4)
11 BIG4it + β

(4)
12 BODSIZEit + β

(4)
13 BODINDit + β

(4)
14 FFINit

+ Industry Sector Fixed E f f ect + Year Fixed E f f ect + ε
(4)
it

(9)

The second variable considered is environmental intensity (see Equation (10)). While
Albitar et al. [57] quantify this variable by dividing environmental expenditure by total
revenue, we adopt an alternative approach. We calculate research and development
intensity as research and development expenditure divided by total assets, reflecting the
organisation’s dedication to improving environmental performance through research and
development, i.e.,

TBTDit = β
(5)
0 + γ

(5)
2 RNDINTENSit + β

(5)
2 ROAit + β

(5)
3 SIZEit + β

(5)
4 FCFit + β

(5)
5 LEVit + β

(5)
6 MTBit + β

(5)
7 AINit

+ β
(5)
8 SGit + β

(5)
9 LIQit + β

(5)
10 AGEit + β

(5)
11 BIG4it + β

(5)
12 BODSIZEit + β

(5)
13 BODINDit + β

(5)
14 FFINit

+ Industry Sector Fixed E f f ect + Year Fixed E f f ect + ε
(5)
it

(10)

The data in Table 11 indicate that both variables positively influence tax avoid-
ance. Specifically, a higher degree of eco-innovation (see column 2 of Table 11,
ECO_INNOVATION = 0.079) and a significantly increased investment in research and
development (see column 3 of Table 11, RND_INTENS = 0.053) are linked to improved tax
avoidance strategies among corporations. These findings are consistent with the overarch-
ing results concerning environmental performance.
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Table 11. Alternative measures of environmental performance.

Dependent Variable: TBTD

(4) (9) (10)

EPILLAR 0.154 *** (4.958) - -
ECO_INNOVATION - 0.079 ** (2.487) -

RND_INTENS 0.053 * (1.909)
Controls YES YES YES
Constant 0.027 ** (2.705) 0.020 ** (2.595) 0.008 (0.691)

Observations 1004 1004 1004
Adjusted R-squared 0.158 0.150 0.142

Year Fixed Effect YES YES YES
Industry Sector Fixed Effect YES YES YES

Cluster by Industry YES YES YES
Table 11 presents the regression results after employing alternative measure of environmental performance.
ECO_INNOVATION (environmental innovation score) and RND_INTENS (research and development intensity)
are the alternative proxies employed for the purpose of robustness check. Robustness t-statistics are reported in
parentheses next to the coefficients. Standard errors are corrected at the firm level. ***, **, and * denote significance
at the 1%, 5%, and 10% levels, respectively.

5. Discussion and Conclusions
Our research examines the causal relationship between a firm’s environmental perfor-

mance and its tax-related strategies, with a particular focus on tax avoidance. By analysing
a sample of FTSE All-Share companies from 2014 to 2022, our study demonstrates that
enhanced environmental performance leads to a significant increase in tax avoidance—our
H1. This aligns with the earlier finding of [52], indicating that participation in environ-
mental initiatives does not yield immediate financial benefits, leading managers to resort
to tax avoidance to boost short-term earnings. The cross-sectional analysis indicates that
this effect is particularly significant for firms experiencing higher financial constraints.
Our study uses propensity score matching, entropy balancing, the Heckman model, and
instrumental variable analysis to tackle the potential issues of correlated omitted variables,
sample selection bias, and other endogeneity concerns. After conducting these analyses,
the study results are consistent with the baseline findings. Moreover, the results remain
robust even when alternative tax avoidance measures are applied.

Our study substantially contributes to the existing body of literature by offering several
new insights into companies’ environmental practices and tax compliance. Firstly, it broad-
ens the investigation into the determinants of corporate tax avoidance behaviours [19,20,29]
by utilising TBTD and ETR with the environmental aspect as an alternative to CSR and ESG.
The findings indicate that the variables effectively predict tax avoidance, demonstrating
that environmental performance impacts tax planning behaviour. Likewise, the authors
of [29] demonstrate that enhanced CSR performance mitigates the extent of tax avoidance.
Building upon these findings, this study reveals that firms extensively engaged in environ-
mental initiatives are more inclined to adopt tax avoidance practices. This indicates that
companies with greater environmental performance may employ tax avoidance strategies
to alleviate the financial burdens associated with such initiatives.

Our study enriches the academic discourse by illuminating the connection between cor-
porate financial health and tax behaviour, offering insights into how resource limitations shape
compliance and strategic decision making within the context of environmental investments.

The findings of this research act as a benchmark, indicating that after the issuance
of the 2008 Climate Change Act by the United Kingdom government, there has been a
substantial increase in corporate involvement and performance, particularly concerning
environmental initiatives. The increasing frequency of reported sample data each year
evidence this augmentation. Nonetheless, this enhancement in environmental perfor-
mance requires meticulous oversight from the UK government. Our findings suggest
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that improved environmental performance may be associated with a rise in tax avoidance
strategies, an issue that warrants governmental scrutiny. To mitigate this concern, it would
be prudent for the government to devise specific policies that reinforce environmental
performance following environmental, social, and governance (ESG) criteria while con-
currently remaining vigilant regarding tax avoidance practices. A recommendation for
policymakers would be to design enforcement mechanisms on ESG compliance that account
for firms’ financial pressures. Tailoring these mechanisms to target industries or firm sizes
particularly prone to tax evasion or aggressive tax planning can enhance compliance.

Additionally, introducing temporary tax relief or incentives for financially constrained
firms could reduce the motivations for non-compliance, providing support while main-
taining regulatory oversight (our H2). One possible suggestion to simultaneously boost
investment in environmental initiatives and enhance eco-innovation while also maintaining
resources needed for these initiatives is the widening of eco-tax policy, including the exist-
ing and new green taxes [90] (e.g., Climate Change Levy and Packaging Tax) and tailored
green tax shifting policies. Within a global context, it has been shown that environmental
taxes positively influence sustainability by incentivizing companies to curb carbon emis-
sions, reduce overall pollution, and enhance environmental and economic efficiency [91,92],
whereby country-specific economic contexts and enforcement policies can also serve as a
key moderator, as in Bădîrcea et al. [93]. Sustained environmental investments positively
influence long-term financial health (as opposed to short-term gains achieved, e.g., via tax
avoidance) creating a virtuous cycle of sustainability and profitability as demonstrated
in [94].

Therefore, it is vital to align the objectives of corporate managers and policymakers to
ensure that pursuing ESG goals does not inadvertently give rise to additional challenges,
such as tax avoidance, as the government strives towards its targets for 2050.

Some Limitations and Suggestions for Future Research

Lastly, we would like to highlight some limitations in our research and suggestions
for future studies. First, we purposefully exclude financial and utility firms to refine
our sample. Nonetheless, this exclusion limits a comprehensive understanding of the
relationship between environmental performance and tax avoidance, particularly since
these sectors exhibit unique financial structures, tax strategies, and regulatory constraints.
Moreover, our study concentrates on the United Kingdom, whence indicating that the
findings might not be universal or even generalizable to other countries with distinct tax
policies, corporate governance frameworks, and sustainability priorities.

Thus, future research could explore the moderating roles of governance structures
and international tax regimes, advancing our understanding of how institutional and
regulatory contexts influence the relationship between environmental performance and
tax avoidance. Specifically, examining how corporate tax strategies adapt in response to
shifts in policy frameworks would be a promising area for future research. This would
provide deeper insights into the dynamic interplay between regulatory environments and
corporate behaviour, shedding light on how firms navigate evolving institutional pressures
and adjust their strategies accordingly. For instance, research timelines might be delineated
into two distinct intervals: before and after enforcing regulations. This would facilitate a
thorough analysis of the effects of regulatory modifications, financial crises (such as the
COVID-19 pandemic), and global sustainability initiatives.

Furthermore, we use a generalised proxy for environmental performance based on the
environmental pillar, a widely accepted measure in academic research. On the other hand,
this proxy may not fully capture all aspects of environmental performance, indicating the
potential benefit of developing more nuanced measures in future research [95,96].
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Additionally, comparisons may be drawn between corporations that exhibit envi-
ronmental consciousness and those that do not. Cross-country analyses are also vital for
examining tax avoidance behaviour in diverse contexts, encompassing developed and
developing nations. One could point to findings highlighting tourism’s potential as a
sustainable industry with long-term growth prospects, like distinguishing countries with
high levels of corruption but strong environmental awareness [97]. This insight might be of
interest for policymakers aiming to balance economic development with environmental
protection. This approach would help assess the global relevance of our findings and clarify
regional variations in corporate tax avoidance practices.

In conclusion, our study contributes to the ongoing discussion on the challenges and
strategies companies face in improving their ESG performance. It highlights the impor-
tance of implementing governmental policies that not only promote sustainable practices
but also enhance transparency and accountability, particularly in financial reporting and
tax planning.
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Appendix A

Table A1. Variable definitions.

Description Source

Dependent Variable: TBTD Total book-tax difference—a proxy to represent tax avoidance Refinitiv Eikon
Independent Variable:

EPILLAR Environmental performance—measured as the environmental
performance pillar score Refinitiv Eikon

Control Variables:

ROA Return on assets—measured as income after taxes for the fiscal period
divided by the average total assets Refinitiv Eikon

SIZE Firm size—measured by the natural logarithm of total assets Refinitiv Eikon

FCF Free cash flow—measured by cash flow from operations divided by
total sales Refinitiv Eikon

LEV Leverage—measured by total debt divided by total assets Refinitiv Eikon

MTB Market-to-book ratio—measured by company market capitalisation
divided by book value capitalisation Refinitiv Eikon

AIN Asset/income ratio—measured by total assets divided by net income
before taxes Refinitiv Eikon

SG Sales growth—measured as the sales from year t minus the sales from t − 1
divided by the sales from t – 1 Refinitiv Eikon
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Table A1. Cont.

Description Source

LIQ Liquidity—measured as current assets divided by current liabilities Refinitiv Eikon

AGE Firm age—measured by the natural logarithm of year t minus the date of
incorporation plus 1 Refinitiv Eikon

BIG4 Big 4—a dummy variable to denote whether the auditor is affiliated with
one of the BIG 4 auditor firms (1) or not (0) Refinitiv Eikon

BODSIZE Board size—measured by the natural logarithm of the number of
board members Refinitiv Eikon

BODIND Board independence—measured by the proportion of independent
directors on the board Refinitiv Eikon

FFIN
Financial Opacity—A measure of firm-level financial transparency is
determined by industry and year adjusted total scaled accruals,
based on previous research by Bhattacharya et al. [71].

Refinitiv Eikon

The main variable for this model is a scaled accrual, which is an absolute
value calculated using the formula (∆CA + ∆CL + ∆CASH − ∆STD + DEP
+ ∆TP)/lag(TA), where ∆CA represents the change in total current assets,
∆CL represents the change in total current liabilities, ∆CASH represents the
change in cash, ∆STD represents the change in the current portion of
long-term debt included in total current liabilities, DEP represents
depreciation and amortisation expense, ∆TP represents the change in
income taxes payable, and lag(TA) represents total assets at the end of the
previous year. FFIN takes the value of 1 if a firm has a higher than industry
year mean of ACCRUAL, and 0 otherwise.
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