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Abstract. This study examines how environmental, social, and governance
(ESQG) performance relates to firm profitability in the United Kingdom’s main
board market during 2009-2024. The analysis links ESG indicators from the
London Stock Exchange Group (LSEG) to financial fundamentals from Com-
pustat Global to form an unbalanced panel of 620 non-financial firms. The study
focuses on return on assets (ROA) as the main outcome and treats financial lev-
erage, liquidity, asset efficiency, and firm size as controls. Baseline fixed-effects
regressions show that higher ESG scores and higher governance pillar scores are
associated with lower ROA after controlling for leverage, size, cash, asset turno-
ver, and current ratio. The negative link does not appear for environmental and
social pillars. Industry-level estimations show that the effect differs across man-
ufacturing, services, trade, and retail sectors. The results suggest that ESG invest-
ment may impose short-run operating costs for UK listed firms, and that the mar-
ket rewards efficiency and liquidity more than ESG disclosure during the sample
period. The study highlights the need to balance sustainability goals and financial
performance, especially in regulated or low-margin industries.
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1 Introduction

ESG reporting has moved from a voluntary public relations tool to an integral part of
corporate reporting in most developed markets. Regulators, stock exchanges, and large
institutional investors now expect firms to disclose information on environmental im-
pact, human capital, diversity, board structure, and business conduct. At the same time,
managers still face classic constraints from capital structure, profitability targets, and
market competition. This tension raises a central question of whether a stronger ESG
profile helps or hurts operating performance once firms control their leverage and work-
ing capital position?

Many studies report a positive ESG-performance link because ESG can reduce
agency cost, improve reputation, and lower the cost of capital [1]. Other studies note
that ESG programs create reporting costs, require upfront investment, and may not gen-
erate cash flows in the short run, especially in market environments where investors do
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not price ESG premiums. The UK offers a useful setting for this debate. After the 2008
global financial crisis, disclosure standards became tighter, and the London market at-
tracted firms from multiple sectors with different ESG exposure [2]. The period from
2009 onward, therefore, captures rising ESG salience but also a more disciplined finan-
cial environment.

This paper studies UK listed non-financial firms from 2009 to 2024 and asks three
research questions. First, what is the partial effect of ESG performance on ROA after
controlling for leverage, liquidity, size, and efficiency? Second, does the effect differ
across ESG dimensions, especially governance? Third, does the ESG—profitability link
vary across broad industries such as manufacturing, services, trade, and transportation?
The study answers these questions with firm and year fixed-effects regressions and with
industry-specific estimations.

2 Literature Review and Hypothesis Development

Corporate ESG performance links to firm value through several mechanisms. One
stream argues that ESG acts as insurance against stakeholder sanctions and regulatory
shocks and therefore protects cash flows. This view stresses reputation, stakeholder
engagement, and lower exposure to environmental fines [3]. Another stream argues that
ESG reduces information asymmetry and can lower the cost of equity and debt, which
in turn raises firm value [4]. These channels predict a non-negative relationship be-
tween ESG and operating performance.

However, ESG may also raise operating costs. ESG reporting requires data systems,
external assurance, and managerial attention [5]. Environmental and social initiatives
can be long-term in nature and may not increase current-period earnings. When firms
face tight product market competition or when investors do not price ESG premiums,
the extra cost can reduce profitability [6]. This effect can be stronger in markets where
disclosure is already mandatory since firms cannot differentiate much through compli-
ance alone [7].

Capital structure provides another important lens. Leverage increases the tax shield
but also increases financial distress risk [8]. Firms that operate under high leverage
often prefer projects with quick payback and may delay ESG activities. Prior work doc-
uments that financial, insurance, and real estate companies follow sector-specific lev-
erage rules and risk standards, which is why studies often exclude them [7]. When non-
financial firms raise ESG quality, creditors may not immediately reward them with
lower spreads, especially if ESG ratings focus on disclosure rather than on hard envi-
ronmental outcomes [9].

Given these mixed channels, the sign of the ESG-ROA relationship is an empirical
matter. Governance activities in UK firms often involve board independence, audit
quality, anti-bribery policies, and shareholder rights [10]. These policies increase trans-
parency but also create monitoring and compliance costs. If these costs occur upfront
while benefits take time, ROA can decline in the short run.

Industry can moderate the ESG—performance link. High-asset, high-turnover sectors
such as manufacturing and transportation can spread ESG costs over larger revenue
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bases [11]. Retail firms often have thin margins and rely on fast inventory turnover
[12]. In such sectors, ESG spending that focuses on disclosure or governance rather
than on direct sales may reduce ROA.

Based on these arguments, the study proposes three hypotheses.

HI: After controlling for firm and year effects, a higher ESG score is associated with
lower ROA for UK non-financial listed firms from 2009 to 2024.

H2: The negative relationship is stronger for the governance pillar than for the envi-
ronmental or social pillars.

H3: The ESG-ROA relationship differs across broad industries and is more negative
for retail and manufacturing firms.

3 Methodology

3.1 Data and Variables

The study constructs a panel dataset by merging ESG indicators from the London Stock
Exchange Group (LSEG) with financial fundamentals from Compustat Global for UK
firms listed on the main board. The sample period runs from 2009 to 2024. The year
2009 is the starting point because the 2008 crisis triggered changes in disclosure prac-
tice and because the post-crisis period offers a more stable environment to study the
ESG-leverage nexus [2]. The sample excludes firms in finance, insurance, and real
estate because these sectors follow capital rules and accounting treatments that are not
comparable to non-financial firms [7]. After these filters, the dataset covers 620 firms
and produces an unbalanced panel of 4,408 firm-year observations.

The merge uses ISIN and fiscal year and keeps only firm-year pairs that appear in
both sources. ESG variables include ESG score, ESG combined score, and the three
pillar scores. For each firm-year, the study keeps the latest ESG release to maintain
consistency over time. Financial variables come from Compustat items such as total
assets, current assets, current liabilities, cash and cash equivalents, long-term debt,
EBIT, interest expense, and revenue. The study constructs leverage as the ratio of total
liabilities to the difference between total assets and total liabilities, which is consistent
with the debt-to-equity ratio used in capital structure research [1]. Firm size is the nat-
ural logarithm of total assets. Interest coverage is EBIT over interest expense. ROA is
net income over total assets. Cash ratio is cash over total assets. Asset turnover is rev-
enue over total assets. The current ratio is current assets over current liabilities. All
continuous variables are winsorized at the 1st and 99th percentiles to reduce outlier
influence, following Adams et al. [13]. Missing values are imputed within industry—
year cells defined by aggregated SIC industries, and if that is not available, broader
industry medians or full-sample medians are used [14].
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Table 1 reports the main variables and their definitions.

Table 1. Variable Definition

Variable

Definition

Debt-to-Equity ratio
ESG score
ESG combined score

Environment pillar
score
Social pillar score

Governance pillar

score
Firm size
Interest coverage

ROA

Cash holdings ratio

Asset turnover
Current ratio

Total liabilities divided by shareholders’ equity; proxy for financial
risk and capital structure exposure.
Composite score based on a firm’s disclosure of environmental, so-
cial, and governance practices from LSEG.
ESG score adjusted for ESG controversies to capture both disclo-
sure and incident-related performance.
Score on environmental policies, emissions, resource efficiency,
and related disclosures.
Score on human capital, diversity, community, and product respon-
sibility dimensions.
Score on board structure, shareholder rights, audit, and business
conduct.
Natural logarithm of total assets.
EBIT divided by interest expense; ability to service debt.
Net income divided by total assets.
Cash and cash equivalents divided by total assets.
Total revenue divided by total assets.
Current assets divided by current liabilities.

Table 2 provides descriptive statistics for all variables used in the regressions. ROA
averages 3.9 percent and ranges from —35 percent to 32.2 percent, which reflects the
effect of the financial crisis tail, restructuring, and later recovery. ESG scores cluster
around 0.45-0.48, which is consistent with a mid-range disclosure level for UK listed
firms. Leverage shows high dispersion, with a mean of 1.85 and a standard deviation

of 3.89, which justifies

the exclusion of financial firms. The liquidity and efficiency

variables show a reasonable spread, which supports their later use as controls.

Table 2. Descriptive statistics

Statistic N Mean  St. Dev. Min Max

ROA 4,408 0.039 0.093 -0.349 0.322

ESG Score 4,408 0.475 0.192 0.081 0.894

ESG Combined Score 4,408 0.455 0.176 0.081 0.845
Environment Pillar Score 4408 0.416 0.234 0.000 0914
Social Pillar Score 4,408 0.476 0.219 0.064 0.938
Governance Pillar Score 4,408 0.529 0.225 0.056 0.940
D/E 4,408 1.850 3.890 -12.871 26.370
Firm Size 4,408 7.106 1.698 3.832 11.816

Cash holdings Ratio 4,408 0.120 0.111 0.003 0.580
Asset turnover 4,408 0.958 0.684 0.007 3.729

Current ratio 4,408  1.709 1.339 0.281 8.537
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3.2 Empirical Model

The empirical strategy uses firm and year fixed effects to absorb time-invariant firm
characteristics and common macro shocks. The baseline specification is

ROAit=B, +
B, ESGit+B, DEit+, Sizeit+f, Cashit+, AssetTurnit+ ,CurrentRatioit+y, + A + eit
)

where i indexes firms, t indexes years, p. denotes firm fixed effects, and A; de-

notes year fixed effects. The model clusters standard errors at the firm level. ESG enters
the model in five versions: ESG score, ESG combined score, environmental pillar, so-
cial pillar, and governance pillar. This allows the study to test whether the negative
relation is driven by aggregate ESG or by a dimension that is more costly to implement.

To study heterogeneity, the study re-estimates the same model on subsamples de-
fined by broad industries: manufacturing, services, mining, construction, transporta-
tion, communications and utilities (TCU), wholesale trade, and retail trade. The sample
size remains large enough for most industries. This approach follows sector-based ESG
studies that argue that materiality and disclosure costs vary by industry.

4 Results

4.1 Baseline Results

Table 3 reports the baseline fixed-effects estimates. All models include firm and year
fixed effects and cluster at the firm level. In column (1), the ESG score enters the ROA
regression with a coefficient of —0.048 and a standard error of 0.018. The coefficient is
statistically significant at the 1 percent level. This supports H1 and suggests that, hold-
ing leverage, size, liquidity, and efficiency constant, a higher ESG score is associated
with lower contemporaneous profitability. Column (2) replaces the ESG score with the
ESG combined score. The coefficient remains negative (—0.025) and significant at the
10 percent level. This indicates that ESG controversies do not fully explain the negative
link.

Table 3. Baseline Regression Results

M (@) 3 “ 5

ROA ROA ROA ROA ROA
ESG Score —0.048***

(0.018)
ESG combined score —0.025%*

(0.014)
Environment pillar score —0.010
(0.013)

Social pillar score —0.010

(0.015)
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Governance pillar score —0.030%**
(0.010)
D/E —0.001** —0.001** —0.001** —0.001** —0.001**
(0.001) (0.001) (0.001) (0.001) (0.001)
Firm Size 0.014 0.013 0.012 0.012 0.013
(0.008) (0.008) (0.008) (0.009) (0.008)
Cash holdings Ratio 0.110%** 0.112%** 0.114%** 0.114%** 0.111%**
(0.036) (0.035) (0.035) (0.035) (0.035)
Asset turnover 0.066%** 0.065%** 0.064*** 0.064*** 0.065%**
(0.012) (0.012) (0.012) (0.012) (0.012)
Current ratio 0.007** 0.006** 0.006** 0.006** 0.007**
(0.003) (0.003) (0.003) (0.003) (0.003)
Num.Obs. 4376 4376 4376 4376 4376
R2 0.580 0.579 0.579 0.579 0.580
R2 Adj. 0.512 0.511 0.511 0.511 0.513
R2 Within 0.061 0.059 0.058 0.058 0.062
R2 Within Adj. 0.059 0.058 0.057 0.057 0.060
RMSE 0.06 0.06 0.06 0.06 0.06
Firm FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes

Robust standard errors in parentheses

% p<0.01, ** p<0.05, * p<0.1

Columns (3) and (4) test the environmental and social pillars. Both coefficients are
small and insignificant, which means that disclosure on environmental or social prac-
tices alone does not explain changes in ROA. Column (5) introduces the governance
pillar score. The coefficient is -0.030 with a standard error of 0.010 and is significant
at the 1 percent level. This confirms H2 and shows that the governance component
drives the negative aggregate effect. Governance reforms can be costly because they
change board structure, internal control, and audit processes. They can improve long-
term resilience, but they may not raise operating returns in the near term.

Control variables have the expected signs. The debt-to-equity ratio enters with a
small but negative coefficient in all models (—0.001) and is significant at the 5 percent
level, which is consistent with the idea that higher leverage raises financial risk and
limits operating flexibility. Cash holdings ratio and asset turnover both have positive
and highly significant coefficients. This shows that the market rewards liquidity and
efficient use of assets more than it rewards ESG disclosure during this period. The cur-
rent ratio is also positive and significant, which aligns with standard working capital
theory. Firm size is positive but not statistically strong, which suggests that scale alone
does not guarantee higher ROA once fixed effects are in place.

The R-squared within value is around 0.06, which is typical for profitability regres-
sions with fixed effects and indicates that most ROA variation comes from idiosyncratic
firm-year shocks. The overall R-squared is higher (around 0.58) because fixed effects
absorb a large share of variation.
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4.2  Industry Heterogeneity

Table 4 reports the industry-level estimations. The coefficients on ESG score vary in
sign and magnitude. Manufacturing shows a negative coefficient of —0.064, significant
at the 10 percent level. This suggests that ESG practices in manufacturing raise costs
more than they raise revenues, at least in the short run. Services show a negative but
insignificant coefficient, which means that the service sector can absorb ESG costs
more easily, possibly because service firms face less capital intensity and can adjust
labor and procurement faster.

Table 4. Industry Heterogeneity Analysis

1 ()] 3 (C)) (5) (O] @)

Mfg Services Mining Constr. TCU Wholesale Retail
ESG Score —0.064* —0.038 —0.057 0.087 —0.045 0.051 —0.107%**

(0.033) (0.041) (0.091) (0.092) (0.053) (0.031) (0.035)
D/E —0.002 —0.001 —0.003 —0.002 —0.000 —0.000 —0.001

(0.001) (0.001) (0.002) (0.004) (0.001) (0.001) (0.001)
Firm Size 0.016 —0.008 0.058** 0.049 0.019 0.007 0.008

(0.018) (0.012) (0.023) (0.035) (0.026) (0.025) (0.020)
Cash hold- 0.070 0.046 0.082 0.279** 0.049 0.044 0.221*
ings Ratio

(0.067) (0.068) (0.082) (0.101) (0.089) (0.085) (0.124)
Asset turno-  0.080%*** 0.046* 0.105* 0.078** 0.053** 0.060* 0.052%*
ver

(0.025) (0.027) (0.059) (0.037) (0.024) (0.031) (0.022)
Current ratio  0.011* 0.010 0.000 0.014 0.008 0.005 0.007

(0.006) (0.007) (0.004) (0.015) (0.016) (0.015) (0.009)
Num.Obs. 1396 1014 420 230 452 188 623
R2 0.579 0.650 0.520 0.623 0.479 0.833 0.633
R2 Adj. 0.509 0.572 0.418 0.522 0.370 0.786 0.567
R2 Within 0.049 0.053 0.072 0.158 0.056 0.088 0.115
R2 Within 0.044 0.046 0.056 0.130 0.041 0.050 0.105
Adj.
RMSE 0.06 0.06 0.08 0.04 0.05 0.03 0.06
Firm FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses

% p<(.01, *¥* p<0.05, * p<0.1

Retail trade shows the strongest negative coefficient, —0.107, significant at the 1
percent level. Retail firms in the UK often compete on price and turnover. ESG-related
spending on supply chain disclosure, labor standards, or diversity programs may im-
prove reputation, but it also adds to operating expenses. When margins are thin, this
cost shows up quickly in ROA. In contrast, construction and wholesale trade show pos-
itive or insignificant ESG effects, which may reflect project-based pricing or the ability
to pass costs to customers.
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Across all industries, cash holdings and asset turnover remain positive and often
significant, which underlines the importance of internal liquidity and efficiency as prof-
itability drivers. Leverage is generally negative but not always significant at the indus-
try level, likely because of smaller sample sizes. These heterogeneous results support
H3 and confirm that ESG should not be treated as a uniform driver of performance
across sectors.

5 Discussion

5.1 Interpretation of Findings

The negative ESG-ROA link in this UK sample supports a cost-dominant explanation.
ESG disclosure, especially in the governance pillar, demands resources. Firms must
invest in board independence, audit quality, anti-corruption policies, and shareholder
engagement. These measures improve transparency and may reduce agency problems,
but the benefits often materialize through lower downside risk rather than through
higher current earnings. When the regression controls for leverage, cash, and asset turn-
over, the remaining ESG variation most likely reflects such compliance and monitoring
costs.

Another way to read the results is through investor preferences. If UK investors dur-
ing 2009-2024 did not reward ESG disclosure with lower borrowing costs or higher
valuations, managers could not recoup ESG investments through cheaper capital [15].
In that case, ESG becomes an observable but uncompensated cost. This view is con-
sistent with the finding that financial firms were excluded because of regulatory capital;
it is also consistent with capital structure theory that stresses tax benefits and distress
costs [1].

5.2 Policy and Managerial Implications

Firms should sequence ESG investments. Start with items that improve operating effi-
ciency or reduce material environmental risks. Environmental and social scores did not
show a significant negative effect, which suggests that targeted E or S actions can be
neutral or even beneficial when they reduce waste, energy use, or labor turnover. Gov-
ernance reforms should focus on high-impact areas such as audit quality and internal
controls, but avoid excessive layers of reporting that do not change behavior.

Regulators and stock exchanges can support firms by aligning disclosure require-
ments with materiality. If disclosure grows faster than market recognition, firms face
reporting fatigue and higher costs. A phased approach to ESG reporting, tied to firm
size and sector risk, can reduce the negative short-run impact on profitability. Investors
can also signal which ESG components they actually price. If markets value governance
and climate risk management but not long-term social reports, firms can adjust their
ESG portfolio.
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6 Conclusion

The study relies on a single country and on listed firms only. UK listed firms tend to be
larger and more international than private firms, so their ESG strategies may differ. The
study also uses ROA as the outcome. ROA captures operating profitability but not stock
market valuation or long-term risk reduction. Future work can link the same ESG var-
iables to the cost of equity, credit spreads, or default probabilities. The study winsorizes
variables and imputes missing values by industry—year medians. This approach keeps
the panel balanced enough for fixed effects, but it may smooth true variation in some
years. A robustness check with multiple imputation or with alternative leverage
measures could show how sensitive the negative ESG coefficient is to data treatment.
Finally, the study treats ESG as exogenous. In practice, firms with weak profitability
may disclose more ESG to gain legitimacy. Instrumental variable or dynamic panel
methods could address this concern.

This dissertation studies 620 UK non-financial listed firms from 2009 to 2024 and
links ESG performance to ROA using panel fixed-effects methods. The main result is
clear: a higher ESG score, and in particular a higher governance pillar score, associated
with lower contemporaneous profitability after controlling for leverage, liquidity, size,
and asset efficiency. Liquidity and asset turnover remain strong and positive drivers of
ROA. Industry-level analysis shows that the negative ESG effect is strongest in retail
and present in manufacturing, while services and construction show weaker effects.
These findings suggest that, in this setting, ESG acts more like a cost than like a produc-
tivity shock.

The results do not imply that ESG is harmful in general. They show that ESG pays
off slowly and that the short-run accounting impact can be negative, especially in low-
margin or highly competitive industries. Policymakers and standard setters should rec-
ognise this timing issue and design disclosure rules that focus on material information.
Managers should integrate ESG with efficiency and liquidity policies rather than treat
it as a stand-alone reporting exercise.
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