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ABSTRACT
Firms' continuous pursuit of making a profit in the competitive market may ignore the actions related to environmental respon-
sibilities. This set of actions for financial gains constitutes environmental misconduct, which not only harms ecosystems and 
communities but also brings reputational damage. Negative press and social media amplification damage brand legitimacy, 
erode stakeholder trust and deter investors. Although prior research has examined greenwashing, little attention has been given 
to how firms strategically respond once misconduct becomes visible. We propose that firms respond to environmental miscon-
duct by increasing R&D spending as a corrective strategy to repair reputational damage. Using a longitudinal dataset of 117,112 
firm-quarter observations that merges Violation Tracker with Compustat and ExecuComp for the years 2000–2025, we analyse 
how environmental misconduct influences firms' R&D spending. Employing high-dimensional fixed-effects models and the 
Gaussian copula approach to address endogeneity, we find that firms tend to increase R&D investment following misconduct. 
The decision to increase R&D spending signals a commitment to sustainability and helps rebuild stakeholder confidence. We 
further explore the moderating role of firm resources and industry structure. Our results show that firms with abundant organi-
sational slack, financial and operational efficiency, or market power face less pressure to increase R&D spending.

1   |   Introduction

Firms, by their very nature, are profit-driven entities as they 
want to survive in a highly competitive market. They may 
choose practices that generate immediate monetary benefits at 
the expense of environmental protection, which may lead to ad-
verse outcomes on ecosystems and community welfare. These 
types of firms' actions have resulted in environmental miscon-
duct. The environmental misconduct could be of several types, 
such as illegal dumping of hazardous waste, improper han-
dling of industrial residues, unsustainable depletion of natural 

resources, or excessive emissions of greenhouse gases. Some 
firms create a false image in front of stakeholders and continue 
to exploit natural resources irresponsibly (Birindelli et al. 2025). 
The consequences of these violations are serious, such as wors-
ening climate change, harming biodiversity, contaminating the 
ecosystem and exposing local communities to toxic substances. 
Commonly, weak implementation of environmental laws and 
legal ambiguities encourage companies to take shortcuts in-
stead of investing in sustainable technologies (Liu et al. 2018). 
Furthermore, environmental misconduct can be deliberate 
as firms may misrepresent emissions or forge data to evade 
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oversight (Kakade and Haber  2020). Apart from environmen-
tal and health consequences, environmental misconduct also 
brings reputational damage (Zou et al. 2015).

Companies that are caught engaging in environmental mis-
conduct quickly discover that the fallout is far more com-
plicated than paying fines or settling lawsuits. Once the 
public becomes aware of such behaviour, the consequences 
spill across almost every aspect of the business (Beck 2019). 
In the past, firms could sometimes manage the story through 
carefully timed press releases or behind-the-scenes negotia-
tions. That is no longer the case. Social media has completely 
changed how fast and how widely negative news spreads. 
Viral hashtags can amplify damaging narratives, which fuel 
consumers' anger and draw the attention of activist groups 
(Etter et al. 2019). What begins as a local issue can easily esca-
late into a global conversation. This affects a firm’s reputation 
and also questions its legitimacy in the eyes of society. A firm 
should operate in line with accepted norms and values, which 
is fundamental for survival. Firms pay a high cost in the form 
of reputational damage and consumer boycotts. Once the trust 
is broken, reputational scars can linger for years (Lyon and 
Montgomery 2015). The financial community has also raised 
the stakes. Investors are also the active participants who dil-
igently screen for environmental controversies. The growth 
of environmental investment means that a poor record on en-
vironmental responsibility can quickly translate into higher 
financing costs (Dyck et al. 2019). Institutional investors like 
BlackRock, State Street and Vanguard (The Big Three) an-
nounced that they will not allocate capital to environmentally 
irresponsible firms (Davis  2024). Announcements of these 
types incentivise firms to adopt genuine sustainability prac-
tices. Environmental responsibility is tied to a good reputation 
and long-term competitiveness in global markets. Faced with 
this pressure, many firms attempt quick fixes. CEOs may step 
up with heartfelt apologies, paired with shiny sustainability 
slogans or website revamps, but stakeholders see past the pol-
ish with these symbolic or greenwashing initiatives, longing 
for real steps toward change (Blazkova et  al.  2023). These 
strategies may backfire and fuel further distrust. Thus, these 
actions are considered outdated, and firms look for meaning-
ful strategies, which can bring long-term sustainability along 
with reputation recovery. Reputation rebuilding may take 
years, and even little slip-ups during the recovery period can 
be magnified (Zhang et al. 2021). Legal battles and regulatory 
sanctions often prolong negative attention, draining resources 
that could otherwise support innovation. On top of this, inter-
nal cultural shifts, such as redesigning incentives or retraining 
employees, take time and rarely proceed smoothly (Carlgren 
and BenMahmoud-Jouini 2022). Yet it would be misleading to 
view these crises only in negative terms. They can also serve 
as turning points. The sting of misconduct forces firms to dig 
deep, questioning their principles and reshaping their habits. 
Firms under crisis accelerate transformation and adopt circu-
lar economy models and sustainable practices. We investigate 
firms' strategies, which are adopted after the environmental 
misconduct.

Previous research extensively explores greenwashing (Peng 
et al. 2024; Shuang et al. 2024; Szabo and Webster 2021; Wang 
et  al.  2023) but talks a little about how firms strategically 

respond to reputational threats once environmental misconduct 
has been exposed. We propose that firms involved in environ-
mental misconduct often turn to increased R&D investment as 
a strategic response to overcome reputational damage. Firms' 
allocation in R&D helps in adopting green technologies and sig-
nals a strong commitment to environmental care. This strate-
gic decision repairs the reputational damage and rebuilds the 
stakeholders' confidence. However, despite growing attention to 
corporate misconduct, a key omission in the literature is the ab-
sence of systematic evidence on how firms respond to environ-
mental violations by reallocating R&D resources and how these 
adjustments vary across different resource endowments and 
industry settings. Our research fills this void by empirically ex-
amining the R&D repercussions of environmental misconduct 
through a comprehensive, longitudinal dataset. We focus on the 
following research questions:

	Research Question 1: What is the impact of environmental mis-
conduct on firms' R&D spending?

	Research Question 2: What firm-related factors influence the 
relationship between environmental misconduct and firms' 
R&D spending?

We utilise a longitudinal database by merging Violation Tracker 
and Compustat from 2000 to 2025 to address these research ques-
tions. We use the high-dimensional fixed-effects method and the 
Gaussian copula for endogeneity correction to support our hypoth-
eses empirically. We find that firms increase their R&D spending 
when involved in environmental misconduct. We also find that 
resource and industry-based factors moderate the relationship be-
tween environmental misconduct and R&D spending. More spe-
cifically, an increase in organisational slack, inventory turnover, 
financial efficiency and market concentration reduces the influ-
ence of environmental misconduct on firms' R&D spending.

Our study has several methodological, theoretical and man-
agerial contributions. Methodologically, we apply a Gaussian 
copula correction approach to mitigate endogeneity concerns 
and provide more robust estimates than traditional instru-
mental variable techniques. In our analysis, we obtain a pos-
itive and significant coefficient of the Gaussian copula term. 
The significance of the copula term confirms potential endog-
eneity, and its inclusion strengthens the validity of our results. 
We use a longitudinal dataset merged from Violation Tracker 
and Compustat, which allows us to examine firm-related fac-
tors with misconduct data. This minimises the self-reporting 
bias and offers a more comprehensive and reliable view than 
prior studies reliant on self-reported sustainability metrics. 
Theoretically, we provide new avenues to the legitimacy the-
ory by indicating that CSR campaigns or lobbying strategies 
during environmental misconduct can be replaced by adopt-
ing corrective strategies through increased R&D investment. 
Investing in innovation for green technologies signals respon-
sibility to stakeholders and demonstrates a long-term commit-
ment to sustainability. We highlight the moderating roles of 
firm resources and industry structure, suggesting firms with 
high operational and financial resources feel less pressure to 
increase R&D spending. However, firms with fewer financial 
and operational resources may feel greater pressure to in-
crease R&D after misconduct. Conversely, dominant firms in 
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3Business Strategy and the Environment, 2025

concentrated markets benefit from structural legitimacy and 
rely more on symbolic strategies. Finally, our study has practi-
cal implications for managers and policymakers. Firms' sym-
bolic strategies should be balanced with innovation strategies 
to rebuild stakeholder trust. Policymakers should encourage 
transparency regulations, like mandatory disclosure of green 
innovation and increase accountability in firms' environmen-
tally related actions.

The rest of the manuscript is structured as follows: Section  2 
contains a theoretical framework where we propose hypoth-
eses using prior literature and established theories. Section  3 
describes the sample and research methods. We explain our 
datasets, variables and analysis method in this section. Section 4 
explains the results related to hypothesis testing. Section 5 pro-
vides a discussion of results, methodological, theoretical and 
managerial implications. Section  6 contains the conclusion of 
our research.

2   |   Literature Review and Hypothesis 
Development

2.1   |   Theoretical Framework

The legitimacy theory suggests that the firm should align its ac-
tions with the expectations of stakeholders, and society should 
perceive the firm as a legitimate firm (Crossley et al. 2021). The 
maintenance of legitimacy is essential for the continued oper-
ations of the firm (Boiral et al. 2022). The prior literature has 
consistently shown that a firm's legitimacy is a cornerstone 
for acquiring resources, managing stakeholder pushback and 
supporting long-term viability (Lounsbury and Glynn  2001; 
Shah  2011). Firms’ legitimacy could be challenged when it is 
involved in unethical behaviour. As a response, firms typically 
engage in deliberate actions designed to rebuild their legitimacy 
(Smith et al. 2021). These actions can range from symbolic ges-
tures like a public apology to substantive changes like investing 
in innovations. Thus, the legitimacy framework helps in under-
standing why firms adopt strategies to repair their reputation 
after involvement in unethical behaviour.

When a firm is involved in environmental violations like air 
pollution, hazardous waste or other ecological violations, its 
legitimacy is severely harmed in various ways (Habib and 
Bhuiyan 2017). At the regulatory level, these environmental vi-
olations lead to official scrutiny or intense monitoring by reg-
ulatory authorities, which signals to society that firms do not 
follow established standards (Chang et al. 2021). From a stake-
holder standpoint, they may start boycotting the firms or divest-
ing the investments because the firm is socially irresponsible 
(Hajmohammad et al. 2021). The environmentally sensitive cus-
tomers and investors generally move to competitors if they find 
the focal firm is involved in environmental violations (Yalabik 
and Fairchild 2011). Third, there would be negative media atten-
tion, and activist groups may raise these environmental viola-
tion issues at the national level, which cements the perception of 
the firm's irresponsibility in society (Eilstrup-Sangiovanni and 
Bondaroff 2014). Lastly, from an internal perspective, employees 
may experience decreased motivation and be less motivated to 
associate with the firm that conducts environmental violations. 

Collectively, these consequences represent a broad loss of legit-
imacy, causing the firm to be perceived as misaligned with so-
cietal values and stakeholder expectations, which jeopardises its 
legitimacy to operate in the long run.

When firms are caught in environmental controversies, they 
invest more in R&D to restore their reputation and align with 
what stakeholders expect. Instead of shallow apologies, firms 
invest in research and innovation to develop eco-friendly tech-
nologies, refine their methods and show stakeholders they are 
serious about protecting the environment. When companies get 
flagged for environmental violations, they face more scrutiny 
from regulatory authorities. Hence, firms lean on R&D to come 
up with solutions that align with tougher standards and reduce 
the chance of sanctions. When stakeholders start turning away 
from companies due to environmental violations, they pour 
resources into R&D to develop green practices for rebuilding 
credibility and keeping them viable. Collectively, these factors 
suggest that businesses strategically invest in R&D following 
environmental misconduct to repair their image and secure 
their future operations. In this way, boosting R&D also helps fix 
the three types of legitimacy (Suchman 1995). First, pragmatic 
legitimacy is restored because stakeholders see the company 
making real, problem-solving investments that directly address 
their needs and concerns. Second, moral legitimacy increases 
as R&D demonstrates ethical commitment, indicating that the 
firm acknowledges its wrongdoing and is proactively advancing 
more sustainable technologies and practices. Third, cognitive 
legitimacy is bolstered as investments in environmental inno-
vation align the firm with widely accepted standards of respon-
sible organisational conduct, rendering its corrective measures 
both suitable and anticipated. These mechanisms render R&D 
a viable and theoretical avenue for restoring legitimacy follow-
ing environmental transgressions. So, we suggest the following 
hypothesis:

H1.  Firms involved in environmental misconduct increase their 
R&D spending.

2.2   |   Resource-Based Moderators

2.2.1   |   Organisational Slack

Organisational slack is the additional resource of a firm that is 
not tied to day-to-day operations (Khan and Mir  2019). These 
resources are useful for firms during critical moments. When 
a firm is involved in environmental violations, it is also a crit-
ical challenge for the firm. Firms' organisational slack allows 
them to invest in sustainable research efforts to regain legiti-
macy. Rather than cutting back on new ideas to handle imme-
diate reputational hits, firms with additional resources keep up 
R&D spending to show they are focused on eco-friendly initia-
tives. Slack resources are like a safety net to absorb the financial 
and reputational damage of misconduct, helping firms regain 
the trust of stakeholders. Importantly, organisational slack 
acts as a buffer, which gives core innovation activities a pool 
of extra resources that protects them from short-term shocks 
(Bowen  2002). This buffering mechanism works as surplus 
capacity that absorbs the operational strain created by miscon-
duct. By making this mechanism clearer, we want to stress that 
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slack protects R&D not by making the company look strong or 
credible, but by letting it move resources around internally with-
out putting continuing innovation promises at risk. Therefore, a 
high level of organisational slack helps businesses avoid slash-
ing R&D when facing environmental scandals, allowing firms 
to keep innovating and address legitimacy concerns. Thus, we 
propose the following hypothesis:

H2.  An increase in organisational slack reduces the influence 
of environmental misconduct on R&D spending.

2.2.2   |   Inventory Turnover Ratio

The inventory turnover ratio is the metric that shows the balanc-
ing of production with demand, avoiding excess inventory costs 
(Chen et  al.  2023). A higher level of inventory turnover ratio 
suggests that the firm is efficiently selling out and restocking 
the products. We suggest that a high inventory turnover ratio 
may help a company secure investor confidence by absorbing 
the reputational damage from environmental violations and 
keeping R&D budgets intact. When a company turns over its in-
ventory quickly, it sends a message to stakeholders that the firm 
is responsive to customer needs, which maintains stakeholder 
support even after a scandal. Environmental misconduct typi-
cally triggers legitimacy repair pressures, which may lead man-
agers to enhance R&D spending on green innovation or other 
recovery strategies to regain the trust of stakeholders. When a 
firm has a high inventory turnover, it quickly converts the in-
ventory into revenue and shortens the cash-conversion cycle, 
which creates a liquidity cushion to handle unexpected crises 
(Barinov  2014). At the same time, consistently fast inventory 
turns increase the credibility of the firm in the market during 
a crisis and reassure supply-chain partners that the firm's oper-
ations are reliable. So, stakeholders are more likely to perceive 
the misconduct as an isolated event, which can be mitigated by 
the firm's operational strength. Thus, a high inventory turnover 
creates a performance-based legitimacy, and stakeholders are 
less likely to demand big changes to R&D spending, even after 
an environmental violation. Therefore, by combining financial 
flexibility with a visible cue of operational excellence, a high 
inventory turnover ratio attenuates both the reputational and 
resource-constraint channels through which environmental 
misconduct would otherwise reshape R&D expenditure. Thus, 
we propose the following hypothesis:

H3.  An increase in the inventory turnover ratio reduces the in-
fluence of environmental misconduct on R&D spending.

2.2.3   |   Financial Efficiency

The financial efficiency is how a firm uses its financial re-
sources to generate revenues without wasting resources (Ecer 
et  al.  2017). Drawing on legitimacy theory, a higher financial 
efficiency equips the firm with buffering capacity and credibil-
ity to dampen the reputational damage due to environmental 
misconduct. First, a financially efficient firm keeps cash flow-
ing steadily by managing its resources well without sacrific-
ing long-term R&D projects. Second, the sustained financial 
efficiency signals pragmatic legitimacy through strong returns 

and quick cash flow, which convinces the stakeholders that the 
firm still delivers value even after the environmental violation. 
Third, a high financial efficiency is associated with robust man-
agement control systems, which support cognitive legitimacy 
(Li et al. 2025). The stakeholders can see this as a credible plan 
for fixing an environmental issue, ensuring R&D programs stay 
on track instead of being slashed for optics. Fourth, financial 
efficiency brings strong capital access and financial flexibility, 
reducing the risk of innovation cuts during the crisis. Finally, 
a financially efficient firm can finance environmental fixes 
through outsourcing and signal credible disclosures to stake-
holders without destabilising the R&D spending. Based on these 
reasons, we propose the following hypothesis:

H4.  An increase in financial efficiency reduces the influence of 
environmental misconduct on R&D spending.

2.3   |   Industry-Based Moderator

2.3.1   |   Market Concentration

When a firm operates in a highly concentrated market, it may 
influence the industry demand and consumer expectations 
through its strategic decisions (Cetorelli et  al.  2007). In such 
markets, a firm can take a reputational hit from environmental 
issues, but they do not usually derail its focus on R&D spending. 
Most of the firms in these markets enjoy a form of taken-for-
granted legitimacy, where they can dodge serious outside scru-
tiny due to their size and industry dominance. These firms set 
the industry's rules and hold the reins on major supply chains, 
so stakeholders tend to see them as stable, even when their en-
vironmental practices are questioned. As a result, these firms 
are not pushed as hard to invest in sustainable R&D to fix their 
image, compared with a less concentrated market where inap-
propriate moves can jeopardise their future. Additionally, firms 
in concentrated markets often use tactics like lobbying or feel-
good CSR campaigns to stay legit, without diverting much cash 
from their R&D initiatives (DellaVigna et al. 2016). Hence, from 
a legitimacy theory perspective, market concentration acts as a 
shield, reducing the impact of environmental violations to in-
tensify R&D spending for regaining social acceptance. Based on 
these arguments, we propose the following hypothesis:

H5.  An increase in market concentration reduces the influence 
of environmental misconduct on R&D expenditure.

We propose five hypotheses in this section, which will be em-
pirically tested in the next section. A diagram of the conceptual 
framework is presented in Figure 1.

3   |   Sample and Research Method

3.1   |   Sample

We use the Violation Tracker database to capture the firms' 
environmental violations. The Violation Tracker dataset of-
fers a valid and reliable proxy to monitor environmental vi-
olations. Good Jobs First compiles a detailed set of records 
on penalties from a variety of US federal and state bodies. 
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5Business Strategy and the Environment, 2025

Its broad perspective ensures comprehensive documentation 
of environmental violations across various sectors and time-
frames. By using publicly available government data rather 
than company self-reports, this dataset has a minimal risk 
of self-reporting bias and enhances the reliability of environ-
mental violations for the analysis. Prior research also uses 
the Violation Tracker dataset to support their hypotheses 
(Shevchenko 2021; Dong et al. 2024). We also use Compustat 
to capture firm-related variables and merge these two data-
sets, resulting in a longitudinal dataset from 2000 to 2025. 
This broad time span and diverse longitudinal data coverage 
let us examine long-term trends in how firms innovate after 
environmental wrongdoing.

We align the Violation Tracker database with the firm's ap-
propriate fiscal quarter using the Compustat dataset. We use 
the environmental misconduct dataset and match each viola-
tion event to the quarterly level financial data that goes with 
it. This makes sure that the date of the violation is correctly 
linked to the firm-quarter observation. The sample contains 
40,811 firm-quarters where an environmental violation took 
place. We add a control group of firms matched with the same 
sectors as the focal firms. This approach ensures that our re-
sults are not driven solely by industry-specific shocks or mar-
ket conditions affecting all firms in an industry. By comparing 
focal firms to their industry peers without violations, we can 
more clearly see the impact of environmental violations on 
their outcomes while keeping industry-wide factors constant. 
We use propensity score matching to create the control group 
of peer firms that are not involved in environmental violations. 
We use the natural logarithm of total assets as a proxy for firm 

size, along with a comprehensive set of lagged firm character-
istics, to create the propensity scores for each firm. The ratio-
nale behind selecting these variables is based on two reasons. 
First, a firm's size is a well-established factor for environment-
related decision making and financial outcomes, so taking it 
into account reduces bias. Second, matching firms in the same 
industry and quarter accounts for similar market competition, 
regulatory policies and macroeconomic conditions. By form-
ing a matched set along these lines, we improve the internal 
validity of the analysis and distinguish the impact of environ-
mental violations from confounding firms and industry-level 
factors. After performing the analysis in Stata 19 using near-
est neighbour matching with one neighbour, we retain only 
those control firms that have positive weights assigned by the 
psmatch2 algorithm. Following this step, we have a total num-
ber of 131,835 firm-quarter observations. However, we use 
the forward (t + 1) R&D spending for the analysis. Hence, we 
have a total number of 117,112 firm-quarter observations in 
our analysis and all regressions are estimated on the matched 
sample.

3.2   |   Endogeneity Correction

Our independent variable is environmental misconduct mea-
sured by the penalty amount, which can be influenced by 
unobserved firm-related factors. Hence, there may be an en-
dogeneity issue in our analysis. To address this concern, we use 
the Gaussian copula correction method (Park and Gupta 2012). 
The Gaussian copula method offers a semi-parametric way to 
address endogeneity without relying on external instrumental 

FIGURE 1    |    Conceptual framework.
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6 Business Strategy and the Environment, 2025

variables, which are usually difficult to validate in environmen-
tal misconduct scenarios. We estimate an auxiliary regression 
for environmental misconduct using lagged environmental mis-
conduct, firm size, industry and quarter fixed effects to create 
the Gaussian copula term for our analysis. We first use the equa-
tion below for obtaining the residuals:

where λi(t−1) represents control variables (firm size, industry and 
quarter fixed effects) for the auxiliary regression. The auxiliary 
regression shows that all independent variables are very good 
predictor of environmental misconduct (p < 0.05), and the model 
accounts for a substantial variation in the dependent variable. 
The residual values obtained from Equation (1) are transformed 
into the Gaussian copula term (Ĝ(EM)it) and included in the pri-
mary analysis. Thus, we address the endogeneity concern using 
this Gaussian copula term.

3.3   |   Variables

3.3.1   |   Dependent Variable

We use the ratio of firms' R&D expenditure to sales as a proxy for 
R&D spending. This ratio is widely regarded as the most reliable 
proxy for R&D spending (Mirza and Ahsan 2020; Resutek 2022). 
We cannot consider the absolute values of R&D spending be-
cause this investment may differ according to the size of organ-
isations. Standardising R&D expenditures by sales accounts for 
differences in firm size and delivers a uniform measure for the 
analysis. This provides a meaningful metric for assessing how 
much firms commit resources to developing new knowledge and 
technologies relative to their economic performance.

3.3.2   |   Independent Variable

We use the penalty amount imposed by the authorities on firms 
as a proxy for environmental misconduct. We know that envi-
ronmental violations can be different in different areas, like air, 
water and waste pollution. However, in our dataset, these types 
of offences are almost evenly spread out, and the penalties do not 
change much between these groups. In other words, the type of 
violation or the level of severity does not cause differences in the 
levels of fines or the results for firms. Because there is not much 
variation, adding the type or severity of the offence would not 
change the construct or the meaning of our results. So, we keep 
the penalty amount as the main and most useful sign of environ-
mental wrongdoing. We use a natural log transformation of the 
penalty amount to reduce the influence of extreme outliers and 
make the distribution more symmetric (Chakrabarty et al. 2024). 
Additionally, it enables us to view penalties in relative terms 
rather than absolute amounts, consistent with how companies 
perceive the impact of violations. Applying a log transformation 
helps us in comparing firms of different sizes, which enables the 
log of the penalty measure to be a more reliable proxy for environ-
mental violations.

3.3.3   |   Moderating Variables

We use the ratio of selling, general and administrative ex-
penses to sales as a proxy for organisational slack. A higher 
SG&A-to-sales ratio indicates a larger pool of easily reallo-
cated resources, indicating the availability of organisational 
slack. Prior studies also operationalise the same measure as 
slack resources in the context of innovation and performance 
(Kim and Bettis  2014). Although there are several ways to 
measure slack (Bourgeois 1981), the SG&A-to-sales ratio is the 
optimal way to measure organisational slack in this case be-
cause it shows how easily managers can move around discre-
tionary operating resources after environmental misconduct. 
SG&A-based slack is different from liquidity or equity-based 
measures, and it shows the flexible budgetary capacity that 
directly helps R&D stability and recovery. We use the ratio 
of costs of goods sold to average inventory as a proxy for the 
inventory turnover ratio. This is a common metric used for 
the inventory turnover ratio, which measures how efficiently 
firms transform inventory into sales (Gaur and Kesavan 2008). 
We use return on assets (ROA) as a proxy for financial effi-
ciency by dividing firms' net income by total assets (Houqe 
et al. 2024; Liu and Kong 2021). The ROA measure normalises 
income relative to firm size, which allows us to compare this 
metric across firms. We calculate the Herfindahl–Hirschman 
Index (HHI) with respect to firm sales and SIC codes within 
each industry quarter to measure market concentration. 
Using sales as a foundation of firms' market shares offers a di-
rect economic indicator of a firm's market presence, aligning 
with previous studies in economics and strategy (Naldi and 
Flamini 2018).

3.3.4   |   Control Variables

We add a share issuance variable, which is measured as the 
fractional change in common shares outstanding (Pontiff and 
Woodgate 2008). Firms can raise capital by issuing new shares 
and expand the pool of resources available for innovation. We 
include the debt ratio calculated by dividing total debt by total 
assets (Malshe and Agarwal 2015). A high debt level may con-
strain the resource allocation to R&D spending. We include the 
liquidity ratio, measured as the ratio of total current assets to 
total liabilities (Sun and Price 2016). A high liquidity ratio sug-
gests that firms have additional resources to allocate to long-
term investments like R&D spending. These are the control 
variables we included in our analysis. We use winsorisation at 
the 1st and 99th percentiles for all non-binary variables to reduce 
the influence of outliers, which can affect our analysis (Ahsan 
et al. 2023). The process of winsorisation replaces the extreme 
values with the 1st and 99th percentiles cutoff values (Sraer and 
Thesmar 2023). Hence, the datapoints are not removed, and the 
overall sample size is preserved.

3.4   |   Statistical Method

We use a high-dimensional fixed-effects method for estima-
tion due to the longitudinal nature of the dataset. This method 

(1)

Environmental Misconductit=�0+�1 ∗Environmental Misconducti(t−1)

+�2 ∗�i(t−1) +�it
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7Business Strategy and the Environment, 2025

absorbs firm and time-level fixed effects and accounts for 
unobserved heterogeneity across firms over time. The high-
dimensional fixed-effects model is superior to the traditional 
fixed-effects method due to its computational efficiency and is 
widely acknowledged as an optimal method for handling com-
plex panel data with multiple levels of fixed effects (Guimaraes 
and Portugal 2010). This method ensures that our estimates re-
main free from bias caused by unobserved firm-specific or time-
based variables. The iterative algorithm of the high-dimensional 
fixed-effects partials out the variation due to fixed effects, and 
the regression is run on the residual variation of independent 
variables.

We use the following equation for estimation:

We analyse the dataset using Equation (2) and present our re-
sults in the next section.

4   |   Results

4.1   |   Descriptive Statistics

Table  1 shows the operationalisation of the variables we use 
for the analysis. The first column suggests the list of constructs 
we use in the conceptual framework. The second specifies how 
each variable is measured. The third column identifies the data 
sources, which are primarily Compustat and Violation Tracker. 
Table 2 reports the correlation matrix and descriptive statistics 

(2)

R&D Spendingi(t+1) = �0+�1 ∗EnvironmentalMisconductit+�2 ∗EnvironmentalMisconductit ∗Organisational Slackit

+�3 ∗EnvironmentalMisconductit ∗ Inventory Turnoverit+�4 ∗EnvironmentalMisconductit ∗Financial Efficiencyit

+�5 ∗EnvironmentalMisconductit ∗Market Concentrationit+�6 ∗Organisational Slackit+�7 ∗ Inventory Turnoverit

+�8 ∗Financial Efficiencyit+�9 ∗Market Concentrationit+�10 ∗Share Issuanceit+�11 ∗Debt Ratioit

+�12 ∗Liquidity Ratioit+�13 ∗ Ĝ(EM)it+�

TABLE 1    |    Operationalisation of variables.

Variables Measure Data source

R&D Spending Ratio of R&D spending to sales Compustat

Environmental Misconduct Natural log of the penalty amount Violation Tracker

Organisational Slack Ratio of selling, general and administrative expenses to sales Compustat

Inventory Turnover Ratio of costs of goods sold to average inventory Compustat

Financial Efficiency Return on assets (ROA) Compustat

Market Concentration Herfindahl index Compustat

Share Issuance Fractional change in common shares outstanding Compustat

Debt Ratio Ratio of total debt to total assets Compustat

Liquidity Ratio Ratio of total current assets to total liabilities Compustat

TABLE 2    |    Correlation and descriptive statistics (*p < 0.01).

1 2 3 4 5 6 7 8 9

1 R&D Spending 1.00

2 Environmental Misconduct −0.07* 1.00

3 Organisational Slack 0.34* −0.05 1.00

4 Inventory Turnover −0.03 0.11* −0.07* 1.00

5 Financial Efficiency −0.01 −0.02 −0.01 0.04 1.00

6 Market Concentration 0.24* 0.06 0.15* 0.08* −0.01 1.00

7 Share Issuance 0.08 −0.01 0.07* −0.01 0.01 −0.02 1.00

8 Debt Ratio −0.12* 0.17* −0.01 0.26* 0.02* 0.07* 0.03 1.00

9 Liquidity Ratio 0.29* −0.05 0.12* −0.04 −0.01 0.02* 0.06* −0.16* 1.00

Mean 0.62 1.84 0.55 2.55 0.77 0.32 0.12 0.42 2.31

SD 0.22 0.35 0.28 1.37 0.19 0.22 0.09 0.41 2.09

Sample Size 117,112 117,112 117,112 117,112 117,112 117,112 117,112 117,112 117,112
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8 Business Strategy and the Environment, 2025

of the variables present in Table 1. The significant correlations 
are marked by an asterisk (*), and the level of significance is at 
1% level. The means, standard deviations and sample size are 
also reported at the end of the table.

4.2   |   Main Results

We run the model given in Equation (2) and report the results 
in Table 3. Model 1 shows the high-dimensional fixed-effect re-
gression of R&D spending on environmental misconduct, along 
with fixed effects and a Gaussian Copula term. Model 2 includes 
all control variables present in the study. Model 3 presents our 
original results for supporting the hypotheses. We discuss the 
results with respect to each hypothesis.

4.2.1   |   Empirical Support for H1

The coefficient of environmental misconduct is positive and 
significant (δ = 0.08, p < 0.01). To assess economic significance, 
we also calculate the effect of a one-standard deviation increase 
in environmental misconduct. We find that a one-standard de-
viation increase in environmental misconduct leads to a 7.6% 
increase in R&D intensity, suggesting a substantial rise in the 
investment for R&D. Hence, H1 is supported. Therefore, firms 

engaged in environmental misconduct increase their R&D 
spending.

4.2.2   |   Empirical Support for H2

The coefficient of the interaction of environmental misconduct 
and organisational slack is negative and significant (δ = −0.04, 
p < 0.01). Hence, H2 is supported. Thus, enhanced organisa-
tional slack reduces the influence of environmental misconduct 
on R&D spending.

4.2.3   |   Empirical Support for H3

The coefficient of the interaction of environmental misconduct 
and inventory turnover is negative and significant (δ = −0.04, 
p < 0.05). Hence, H3 is supported. Thus, a high inventory turn-
over ratio diminishes the effect of environmental misconduct on 
R&D spending.

4.2.4   |   Empirical Support for H4

The coefficient of the interaction of environmental misconduct 
and financial efficiency is negative and significant (δ = −0.25, 

TABLE 3    |    Main results, DV: R&D spending.

Independent variables Model 1 Model 2 Model 3

Environmental Misconduct 0.003** (0.001) 0.004*** (0.001) 0.08*** (0.01)

Environmental Misconduct * Organisational Slack −0.04*** (0.01)

Environmental Misconduct * Inventory Turnover −0.04** (0.02)

Environmental Misconduct * Financial Efficiency −0.25*** (0.08)

Environmental Misconduct * Market Concentration −0.27*** (0.03)

Organisational Slack 0.75*** (0.07) 0.76*** (0.07)

Inventory Turnover 0.11*** (0.02) 0.11*** (0.02)

Financial Efficiency 0.002 (0.01) 0.002 (0.01)

Market Concentration 3.51*** (0.12) 3.53*** (0.21)

Share Issuance 0.54*** (0.14) 0.55*** (0.13)

Debt Ratio −0.02 (0.09) −0.02 (0.08)

Liquidity Ratio 0.15*** (0.02) 0.15*** (0.02)

Gaussian Copula Term 0.50*** (0.02) 0.45*** (0.02) 0.45*** (0.02)

Firm fixed effects Present Present Present

Time fixed effects Present Present Present

R2 0.64 0.66 0.66

_cons 1.61*** (0.03) −0.02 (0.09) −0.03 (0.10)

*p < 0.1. 
**p < 0.05. 
***p < 0.01.

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70462 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [30/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



9Business Strategy and the Environment, 2025

p < 0.01). Hence, H4 is supported. Thus, an improvement in fi-
nancial efficiency reduces the impact of environmental miscon-
duct on R&D spending.

4.2.5   |   Empirical Support for H5

The coefficient of the interaction of environmental misconduct 
and market concentration is negative and significant (δ = −0.27, 
p < 0.01). Hence, H5 is supported. Thus, higher market concen-
tration levels buffer the influence of environmental misconduct 
on R&D spending.

In this way, all of our hypotheses are supported. The high value 
of R2 suggests the explanatory power of firms and time absorbed 
effects. The firm and time dummies also explained the variation 
in R&D spending. However, we report the overall R2 in Table 3. 
The value of R2 is 0.66, suggesting that our independent, moder-
ating and control variables explain 66% of the variation in R&D 
spending. We made all of the moderation plots by finding the 
predicted values of the R&D spending at one standard deviation 
below and above the mean of each moderator (Figure 2).

4.3   |   Robustness Checks and Additional Analyses

4.3.1   |   Alternative Estimation Methods

We utilise a high-dimensional fixed-effects model as a primary 
analysis to support our hypotheses. The fixed-effects model is 
optimal to address unobserved heterogeneity with respect to 
firms and time. However, we employed other estimating meth-
odologies to validate the robustness of our findings. First, we 
use a random effects model, which assumes that explanatory 
variables are not associated with unobserved individual effects 
(Yang  2022). We also use the traditional OLS (ordinary least 
squares) method to re-estimate our models. The results of these 
alternate estimations are shown in Table 4. Model 1 shows the 
results of the random effects model. Two of our hypotheses are 
not supported. Model 2 suggests the results of OLS estimation. 
One of the hypotheses is not supported. The variation in hy-
pothesis support among models probably stems from the dif-
ferent methods employed to address unobserved heterogeneity 
and variable correlation. Our primary high-dimensional fixed-
effects model addresses the issues related to unobserved firm-
specific and time-specific characteristics. Hence, the omitted 

FIGURE 2    |    Interaction plots.
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10 Business Strategy and the Environment, 2025

variable bias is mitigated. However, the random effects and OLS 
models do not consider the impact of unobserved factors on the 
regressors. This breach of assumption may be the possible rea-
son for the loss of statistical significance for certain hypotheses 
in these alternative models.

4.3.2   |   Additional Control Variables

Our analysis may be affected by larger macroeconomic factors. For 
instance, an increase in inflation may prompt firms to pay more 
for inputs and operational activities, thereby affecting their R&D 
allocation. Similarly, a country's GDP growth encourages inves-
tors to allocate more capital to new ideas. To consider these con-
textual elements, we collect yearly GDP growth and inflation rates 
from the World Bank's website for the US spanning 25 years (Balk 
et al. 2022). We merge these variables with our firm-level dataset 
to account for these variables in our empirical analysis. Another 

probable element that could affect our study is the traits of execu-
tives. For example, CEOs with more experience may formulate an 
optimal strategy associated with R&D allocation. Additionally, the 
size of the top management team (TMT) influences the decision-
making during environmental misconduct. Therefore, we collect 
the data of CEO experience and size of TMT from the ExecuComp 
dataset for the duration of 25 years and merge the same with our 
original dataset to address these concerns. We again run our anal-
ysis, and the results are reported in Table 4 (Model 3). We find that 
these additional factors do not dominate our results, and all of the 
hypotheses are supported.

4.4   |   Multicollinearity and Heteroskedasticity

The mean variance inflation factor is 3.22, which is less than 
10. The mean value of VIF suggests that multicollinearity is 
not a concern in the analysis. Thus, our estimated coefficients 

TABLE 4    |    Robustness tests.

Independent variables
Model 1: Random 

effects model Model 2: OLS
Model 3: Additional 

control variables

Environmental Misconduct 0.09*** (0.02) 0.10*** (0.03) 0.08*** (0.007)

Environmental Misconduct * Organisational 
Slack

−0.05 (0.03) −0.09** (0.04) −0.04*** (0.01)

Environmental Misconduct * Inventory 
Turnover

−0.05** (0.02) −0.08*** (0.02) −0.04** (0.02)

Environmental Misconduct * Financial 
Efficiency

−0.03 (0.42) −0.58 (0.54) −0.17** (0.07)

Environmental Misconduct * Market 
Concentration

−0.32*** (0.08) −0.55*** (0.10) −0.28*** (0.02)

Organisational Slack 0.84*** (0.02) 1.15*** (0.02) 0.75*** (0.06)

Inventory Turnover 0.04*** (0.002) 0.04*** (0.01) 0.11*** (0.01)

Financial Efficiency 0.002 (0.01) 0.01 (0.01) 0.003 (0.005)

Market Concentration 3.67*** (0.07) 5.14*** (0.08) 3.52*** (0.21)

Share Issuance 0.76*** (0.10) 2.42*** (0.12) 0.57*** (0.14)

Debt Ratio −0.06 (0.04) −1.38*** (0.03) 0.12 (0.08)

Liquidity Ratio 0.23*** (0.01) 0.42*** (0.01) 0.16*** (0.02)

GDP Growth −0.02* (0.01)

Inflation Rate 0.07*** (0.01)

CEO Experience 0.002 (0.02)

TMT Size −0.003 (0.02)

Gaussian Copula Term 0.49*** (0.004) 0.83*** (0.005) 0.45*** (0.02)

Firm fixed effects Present

Time fixed effects Present

R2 0.36 0.38 0.67

_cons 0.02 (0.05) −1.07*** (0.03) −0.30** (0.12)
*p < 0.1. 
**p < 0.05. 
***p < 0.01.

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70462 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [30/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



11Business Strategy and the Environment, 2025

are more reliable because the explanatory variables are less 
correlated. We use robust standard errors clustered at the firm 
level to account for unobserved heterogeneity that could dis-
tort results. Hence, our model reduces the likelihood of Type I 
and Type II errors by addressing heteroskedasticity and reduc-
ing multicollinearity. The corrective measures we implement 
enhance the accuracy of the statistical inference. The coeffi-
cient of the Gaussian copula term (Table 3, Model 3) used in 
the main model is positive and significant (δ = 0.45, p < 0.01). 
The significance of the term indicates the endogeneity in the 
base model. However, we add the Gaussian copula term in the 
analysis, which addresses the potential bias. Hence, our esti-
mated effects of the explanatory variables are more reliable 
and consistent.

4.5   |   Assessing Robustness to Omitted 
Variable Bias

One possible concern could be related to the opposite signs of 
correlation and beta coefficients between environmental mis-
conduct and R&D intensity. One of the possible reasons is the 
incorporation of firm- and quarter-fixed effects in the regres-
sion model, which provides a positive beta coefficient of firms' 
environmental misconduct in the analysis. However, another 
possibility could be the omitted variable bias. The basic correla-
tion coefficient does not account for this bias. There are several 
factors that can contribute to the analysis, and it is crucial to 
include those factors. By controlling for these attributes using 
firm and time fixed effects, a previously concealed positive 
relationship may be uncovered, obscured by negative cross-
sectional heterogeneity. We use Oster's (2019) method to evalu-
ate the robustness of the positive association against unobserved 
confounding variables. Oster's δ (delta) estimates how strong 
the selection on unobservables needs to be compared with 
the selection on observables to make the coefficient zero. The 
delta values for the main effect and interactions are presented 
in Table 5. The estimated δ values range from 0.60 to 4.08. The 
main effect and three interactions have delta values greater than 
1, which suggests that the unobservables are least influential as 
the observed controls and less likely to overturn the positive co-
efficient. However, the delta value of the interaction of environ-
mental misconduct and inventory turnover is less than 1, which 
suggests modest exposure to potential omitted-variable effects. 

That said, the value of delta is greater than 0.5, and by looking at 
the other delta values, we can say that there is less possibility of 
omitted variable bias in our analysis. Hence, the Oster δ analysis 
provides a validation that our results are robust to plausible de-
grees of unobserved heterogeneity.

5   |   Discussion and Conclusion

5.1   |   Discussion of Results

This research investigates the impact of environmental miscon-
duct on firms' R&D spending and how resource and industry-
based moderators can influence this relationship. By integrating 
legitimacy theory with resource-based and industry-based per-
spectives, we enrich the understanding of corporate misconduct, 
innovation strategy and organisational legitimacy in the litera-
ture. Our results reliably indicate that environmental misconduct 
prompts firms to increase R&D expenditure to recover legitimacy 
and restore stakeholder confidence. At the same time, the influ-
ence of environmental misconduct on R&D spending is reduced 
when firms have higher levels of organisational slack, inventory 
turnover, financial efficiency and market concentration.

Our first hypothesis suggested that firms committing envi-
ronmental misconduct increase their R&D spending. The re-
sults validate this expectation, as environmental violations 
are significantly and positively linked to higher R&D invest-
ments. This result aligns with legitimacy theory, suggesting 
that firms under regulatory, customer or stakeholder scrutiny 
adopt measures to repair their legitimacy (Suchman 1995). The 
prior studies suggest that greenwashing strategies would be 
better initiatives after the violation (Lyon and Maxwell  2011). 
However, we provide evidence of increasing R&D spending as 
another alternative strategy. This finding diverges from prior 
studies that questioned the sincerity of corporate actions fol-
lowing misconduct. For instance, Pizzetti et al. (2021) contend 
that companies often use greenwashing tactics that fall short of 
impactful changes. In contrast, our results indicate that firms 
should introduce innovative, eco-friendly products rather than 
symbolic responses when involved in environmental violations. 
This is especially critical in cases of environmental misconduct, 
where stakeholders seek genuine technological solutions instead 
of superficial rhetoric (Berrone et al. 2017).

We find that a high level of organisational slack reduces the influ-
ence of environmental misconduct on R&D spending. This find-
ing contributes to the literature in two ways. First, it is consistent 
with the resource-based theory (Barney 1991), which regard slack 
as a protective layer allowing businesses to withstand shocks. 
However, slack resources appear to insulate companies from the 
demand to escalate innovation spending after environmental 
misconduct rather than promoting R&D. This suggests that firms 
with high organisational slack resources can rely on their reputa-
tional reserves. Second, though prior researchers suggest that or-
ganisational slack encourages innovation (Chen and Miller 2007), 
we provide an additional insight in the context of environmental 
misconduct. Slack resources mitigate the push to invest in R&D 
spending during environmental misconduct. This variation high-
lights the fact that organisational slack can be channelised to ab-
sorb the reputational damage when legitimacy is jeopardised.

TABLE 5    |    Oster δ estimates assessing the stability of regression 
coefficients.

Variable Delta (δ)

Environmental Misconduct 3.18

Environmental Misconduct * Organisational 
Slack

4.08

Environmental Misconduct * Inventory 
Turnover

0.60

Environmental Misconduct * Financial 
Efficiency

2.78

Environmental Misconduct * Market 
Concentration

3.47
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12 Business Strategy and the Environment, 2025

Hypothesis 3 predicted that an increase in the inventory turn-
over would reduce the impact of environmental misconduct on 
R&D spending. The findings confirm this, indicating that ef-
ficient inventory management creates operational legitimacy 
and reassures stakeholders even after violations. This aligns 
with prior research suggesting that operational efficiency 
builds trust and reduces reputational damage (Hendricks and 
Singhal  2005). Our findings improve upon Barinov  (2014), 
who showed that high inventory turnover reflects financial 
flexibility. We extend beyond this finding and suggest that 
operational performance reduces the reputational damage 
during environmental misconduct. By quickly converting 
inventory into sales, firms generate liquidity and credibility, 
which lessens the need to drastically adjust R&D spending 
to address legitimacy concerns. Thus, our study provides ev-
idence that operational excellence can substitute for reactive 
innovation spending after misconduct.

Hypothesis 4 argues that financial efficiency weakens the pos-
itive relationship between misconduct and R&D spending. 
Our empirical results also support the hypothesis. Financially 
efficient firms may bring stronger returns during the time of 
environmental misconduct and are perceived as competent 
and resilient by the stakeholders. This complements findings 
by Ecer et al.  (2017), who suggested the positive role of finan-
cial efficiency in sustaining long-term innovation. Our study 
expands their perspective by showing that efficiency supports 
innovation as well as buffers reputational shocks. A financially 
efficient firm does not depend on R&D spending to restore le-
gitimacy at the time of environmental misconduct compared 
with a financially weaker firm. Instead, their strong financial 
performance itself signals credibility and stability. This insight 
also diverges from Li and Tang  (2010), who suggested that fi-
nancially constrained firms may cut R&D after negative events. 
Our findings indicate that financial efficiency diminishes the 
pressure to increase R&D spending, which demonstrates that 
financial efficiency moderates the legitimacy-restoring function 
of innovation.

H5 suggests that a high market concentration moderates the 
relationship between environmental misconduct and R&D 
spending. The results support this prediction. Firms in a 
high-concentration market attain a reasonable market power, 
which allows them to face less pressure to signal commitment 
through innovation during environmental misconduct. This 
finding supports prior research, which suggests that firms in 
oligopolistic markets are protected from stakeholder inspection 
(Karuna 2007). It also aligns with DellaVigna et al. (2016), who 
suggested that dominant firms are involved in lobbying and 
CSR activities to deflect reputational damage. However, our 
results extend this literature by empirically showing that firms 
with high market power do not need to increase R&D spend-
ing significantly after misconduct, unlike firms in competitive 
markets. Compared with Yalabik and Fairchild  (2011), who 
showed that customers often shift away from polluting firms, 
our study highlights that this effect is weaker in concentrated 
industries. Firms in the concentrated market can effectively 
manage reputational risks without shifting substantial assets to 
R&D and preserve stakeholder trust even after the environmen-
tal misconduct.

5.2   |   Methodological Contributions

Beyond the substantive results, our study makes an important 
methodological contribution by employing a Gaussian copula 
correction to address endogeneity. Prior researchers mainly use 
the instrumental variable approach to address endogeneity in 
the context of R&D investment (Aghion et al. 2013; Czarnitzki 
and Hottenrott 2011). However, the identification of a valid in-
strument is challenging because it could be either weak or fail 
the exclusion restriction. To overcome this challenge, we adopt 
the Gaussian copula method proposed by Park and Gupta (2012). 
This approach allows us to correct for endogeneity without 
strictly following the assumptions of exclusion restrictions. 
The significance of the Gaussian copula term suggests that 
there could be endogeneity in our analysis. We provide more 
reliable estimates of the relationship between environmental 
misconduct and R&D investment by including a copula term 
in the analysis. This methodological rigour provides novelty to 
our work from prior studies and strengthens the robustness of 
our findings. With the use of a large longitudinal panel from 
Violation Tracker and Compustat databases, we are able to cap-
ture a comprehensive view of environmental misconduct along-
side detailed firm-level financial and innovation indicators. This 
integration enables us to move beyond narrower datasets or 
self-reported measures of sustainability that have characterised 
much of the prior literature (Clarkson et al. 2008). Importantly, 
the use of government-verified violation data minimises self-
reporting bias and enhances the validity of our misconduct con-
struct. In doing so, our study provides a more rigorous empirical 
foundation for examining how firms strategically adjust R&D 
behaviour in response to misconduct.

5.3   |   Theoretical Contributions

Our results enhance the development of legitimacy theory by 
showing that R&D investment strategies differ across companies 
depending on situational factors during environmental miscon-
duct. The prior literature mainly focused on symbolic actions 
associated with greenwashing or lobbying after the ethical vio-
lations. While these symbolic strategies play an important role, 
our results show that firms may also adopt substantive strate-
gies, particularly through adjustments in their R&D spending. 
Essentially, these strategies are determined by resource and 
industry-based conditions. Firms with greater financial capa-
bilities are better positioned to undertake corrective innovation, 
whereas firms facing constraints may be unable to do so. This 
holistic approach provides new avenues to legitimacy theory by 
suggesting that R&D spending could be another alternative to 
restore stakeholders' confidence. Prior research has emphasised 
the negative outcomes of ethical violations and firm innovation 
(Xie et al. 2019). Our research also aligns with this literature and 
indicates that environmental misconduct may increase firms' 
R&D spending when used as a corrective mechanism. This im-
plies that environmental misconduct may be harmful to firms' 
reputation, but it may simultaneously trigger firms to demon-
strate their long-term commitment to stakeholders through en-
hanced innovation efforts. Such remedial innovation functions 
as a robust signal of responsibility and complements symbolic 
strategies. Environmental misconduct may bring reputational 
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damage, but it also serves as a potential catalyst for innovation. 
Finally, our results have meaningful implications for stake-
holder theory. Stakeholder theory proposes that firms should 
align their goals with stakeholders' interests (Freeman 2010). We 
provide evidence that stakeholders' reactions to environmental 
misconduct depend on firm resources and industry concentra-
tion. In highly concentrated industries, dominant firms benefit 
from structural legitimacy and have less pressure to increase 
R&D investment, even after misconduct. However, firms with 
less market power are more likely to adopt corrective innovation 
strategies in response to environmental misconduct to restore 
their reputation. These findings provide additional insights to 
researchers by suggesting that firm and market-related factors 
influence the relationship between environmental misconduct 
and innovation. We provide an enhanced understanding of how 
firms strategically navigate legitimacy-threatening events in the 
eyes of their stakeholders.

5.4   |   Practical Implications

Our findings have various implications for managers and pol-
icymakers regarding environmental misconduct. One of the 
important aspects of our study is that environmental violations 
should not be interpreted as a liability. Instead, they can be 
transformed into opportunities for firms to demonstrate a genu-
ine commitment to innovation and sustainability. Our evidence 
indicates that stakeholders respond positively when firms back 
their promises with substantive corrective action, such as in-
vesting in eco-innovation. This is particularly relevant in light 
of research that warns against the limits of symbolic actions 
like greenwashing. Stakeholders increasingly demand genuine 
technological solutions to environmental problems. Managers 
should realise that R&D spending can rebuild stakeholders' 
trust after the environmental violation. Our findings highlight 
the contingent role of organisational resources. Firms with high 
organisational slack mitigate the pressure to increase R&D in 
response to misconduct. Managers should recognise that organ-
isational slack complements innovation-based legitimacy re-
pair after environmental misconduct. Similarly, high inventory 
turnover and financial efficiency reduce the pressure to escalate 
R&D spending. Managers should formulate strategies focusing 
on long-term sustainability that align with the expectations of 
stakeholders. They should strategically allocate resources to op-
erational and financial efficiencies with visible innovation com-
mitments. Our findings suggest that the dominant firms rely on 
lobbying or CSR campaigns to manage reputational threats and 
feel less pressure to increase R&D after misconduct. While this 
provides temporary protection, managers must recognise the 
growing influence of regulators and activist groups, who may 
push dominant firms to go beyond symbolic actions. However, 
firms operating in competitive markets should work on R&D 
strategies in order to retain stakeholders' trust. Managers in 
such contexts must be prepared to respond with substantive 
R&D investments to avoid customer defection. Managers should 
learn to balance between symbolic and substantive responses. 
While public communication and CSR disclosures remain rele-
vant tools, relying solely on symbolic responses may lead to fur-
ther reputational damage. Managers should therefore combine 
symbolic strategies with substantive investments in R&D. For 
instance, managers can launch CSR campaigns, including green 

innovation, to ensure that communication aligns with concrete 
actions. Campaigns of these types can maximise legitimacy in 
the long term.

Our findings raise important concerns about fairness and ac-
countability in environmental governance. Policymakers 
should carefully examine the symbolic actions of dominant 
firms in concentrated industries because they have less pres-
sure from stakeholders. The environmental misconduct can 
be reduced through increasing transparency in R&D spending 
after breaches. Policymakers should implement measures that 
require more transparent reporting of R&D allocation after the 
environmental misconduct to ensure genuine corrective innova-
tion rather than mere symbolic changes. Furthermore, policies 
can be designed to encourage proactive innovation even before 
violations occur. For instance, they can provide tax incentives or 
innovation grants along with green innovation to consider long-
term sustainability more deeply in their strategies. Our models 
show that when companies do something wrong, they respond 
by shifting resources towards innovation. Regulatory author-
ities should tie targeted incentives, like tax credits, to encour-
age preventive investment. Regulators may start industry-level 
benchmarking for green innovation and ensure that dominant 
firms also follow those initiatives. Policymakers can implement 
rules against overreliance on greenwashing and promote sub-
stantive innovation by aligning incentives with stakeholder 
expectations. Managers should perceive environmental miscon-
duct as a significant event in determining corporate strategy. 
They should focus more on those actions that are aligned with 
stakeholders' interests. They should avoid symbolic responses 
because stakeholders increasingly reward authenticity and pe-
nalise opportunism. Managers should view environmental mis-
conduct as a catalyst to rebuild innovation systems, which can 
bring legitimacy and long-term advantage.

5.5   |   Multi-Level Implications for Firms

Our findings have nuanced implications for firms at the micro-, 
meso- and macro-levels. By situating the results of environmen-
tal misconduct and subsequent R&D adjustments within these 
levels of analysis, we can provide more fine-grained insights 
for corporate strategy, governance and industry evolution. This 
three-level approach allows businesses to predict stakeholder 
needs, manage risks to their legitimacy and leverage misconduct 
into moments for strategic progress.

5.5.1   |   Micro-Level Implications

The research supports the strategic decision-making to tackle 
environmental misconduct at the micro-level. Environmental 
violations provide opportunities for firms to reconfigure their 
internal capabilities. In the first hypothesis, we propose that 
R&D spending can be a vehicle for legitimacy repair, and firms 
should recognise that misconduct events provide unique oppor-
tunities for reorganising knowledge and improving abilities, en-
abling firms to stay competitive. They can establish dedicated 
innovation cross-functional teams to incorporate eco-friendly 
regulations into product creation cycles swiftly. These teams 
would work on fixing issues while also identifying emerging 
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opportunities in sustainable markets. We also suggest incorpo-
rating environmental risks into the core of strategic planning 
systems. The environmental misconduct demonstrates the in-
terdependence of compliance and innovation and indicates that 
their integration for environmental considerations can enhance 
anticipatory governance. Tools such as scenario analysis, envi-
ronmental audits and predictive analytics should be institution-
alised to prevent misconduct and to prepare rapid innovation 
responses if breaches occur. The environmental misconduct 
should also be seen as a determinant of cultural shifts in organ-
isations. A high level of organisational slack could be helpful for 
firms during the misconduct, but firms should also continue to 
invest in green technologies for long-term sustainability. Firms 
should manage their slack not only on defensive strategies but 
also on green innovation. These innovative strategies, such 
as promoting green innovation and rewarding sustainability 
champions, enhance a firm's resilience and strengthen its au-
thenticity. The Volkswagen Dieselgate scandal, for instance, 
shows how weak internal controls and a lack of forward-looking 
governance can lead to problems with legitimacy around the 
world (Kano et al. 2023). Large firms (like Volkswagen), which 
are involved in diverse opportunities using technological adop-
tion, should be able to respond with major changes to their R&D 
instead of just symbolic actions. On the other hand, smaller 
companies with limited R&D resources may be better off using 
targeted symbolic or process-oriented fixes.

5.5.2   |   Meso-Level Implications

At the meso-level, our research shows that the way industries 
are organised and relationships between organisations shape 
how firms regain trust. The objective of structural legitimacy is 
unreliable for firms in competitive industries, and they should 
use R&D spending for product differentiation. They can collab-
orate with other firms for green technologies or eco-innovation, 
which can help them retain their legitimacy. An active collabo-
ration with industry partners signals to stakeholders that firms 
are pursuing systemic and corrective measures. Moreover, 
different levels of market concentrations suggest the uneven 
distribution of legitimacy pressures across industries. In the 
oligopolistic markets, firms can use symbolic actions like CSR 
campaigns or lobbying, but these actions would not work for 
all firms. Actions of dominant firms may affect the reputation 
of smaller firms as stakeholders perceive industry-level irre-
sponsibility. Hence, the meso-level governance system should 
implement fair monitoring arrangements and mechanisms of 
equality in codes of conduct to ensure that corrective innova-
tion is widely adopted.

Our findings' sector-level contributions also extend to logistics 
chains and partners in the broader ecosystem. Misconduct by a 
single company can send shockwaves to the close networks like 
suppliers, distributors and partners, who share reputational ties. 
This network system indicates that corrective actions should 
move beyond the single firms and extend to the whole supply 
chain system. Adoption of transparent solutions can minimise 
reputational harm and build stronger industry networks. We 
also explain that the impact of the negative news of environ-
mental misconduct is amplified by stakeholder intermediaries 
such as NGOs, rating agencies and the media. These actors 

provide the information in a subjective manner. Hence, firms 
can use third-party verification in order to shape the narratives 
given in these intermediaries. They can also partner with envi-
ronmental NGOs or communities, which can help them at the 
time of accusations of opportunistic greenwashing. The chem-
ical industry's experience with DuPont's PFAS contamination 
is a good example at the meso-level (Cheremisinoff 2016). The 
case shows how damage to a company's reputation can spread 
to other companies in the same industry, bringing in suppliers 
and peers for more scrutiny. Industries with strong interdepen-
dencies, like chemicals, energy and pharmaceuticals, often have 
more pressure to respond to R&D requests in a meaningful way. 
On the other hand, companies in fragmented sectors may find 
that symbolic approaches are more common because the effects 
of spillover are weaker.

5.5.3   |   Macro-Level Implications

At the macro-level, our research highlights that environmental 
violations are interrelated with societal expectations and indus-
try norms simultaneously. Therefore, firms' strategy formulation 
for green technologies should contribute to the sustainability 
standards across the community. Such actions can shape the 
‘rules of the game’ by elevating expectations of eco-innovation 
and embedding environmental performance as a competitive 
benchmark. One macro-level implication is the impact of viola-
tions on regulatory norms. Regulators often increase monitor-
ing and environmental standards in response to environmental 
violations. Firms' spending on green technologies helps them 
follow those high standards and provides them with a high 
status in the industry. Thus, aligning actions with ethical stan-
dards during legitimacy-threatening events provides a strategic 
advantage to firms. Environmental misconduct also connects 
with evolving public perspectives on ecological responsibility. 
Different stakeholders expect authentic action for environmen-
tal crises. Firms can utilise the opportunity of misconduct to 
reposition themselves as more sustainable firms in society. This 
will bring a macro-level cultural shift toward sustainability and 
rebuild the damaged reputation over time. Furthermore, macro-
level legitimacy is associated with regulatory frameworks at the 
global level. Multinational firms should follow global initiatives 
like the UN Sustainable Development Goals (SDGs) and align 
their innovation strategies accordingly. This alignment en-
hances legitimacy in global markets and builds a global repu-
tation for firms. Firms should understand that misconduct can 
drive big-picture social learning at the macro-level. Violations of 
environmental standards highlight vulnerabilities in how goods 
are produced and consumed. Firms' response to substantive in-
novation shifts firms' defensive posture to one that drives for-
ward the cause of environmental vitality.

6   |   Conclusion

Our study shows that environmental misconduct increases 
firms' R&D spending, but the extent of this increase is moder-
ated by organisational slack, inventory turnover, financial ef-
ficiency and market concentration. Companies' readiness and 
capacity to address legitimacy issues through innovation rely 
on their internal strengths and external industry structures. 
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By combining legitimacy theory with resource-based and in-
dustry perspectives, we highlight that innovation investments 
do more than patch up a company's image; it is a strategic way 
to restore stakeholder confidence while making the most of a 
company's strengths and industry environment. With a com-
prehensive dataset spanning multiple years, we can track how 
firms respond to misconduct dynamically, going beyond static 
views that might miss their adaptation efforts. We address 
the endogeneity concern using a Gaussian copula correction 
and incorporating industry-time fixed effects to strengthen 
causal inferences. These advanced-level statistical techniques 
increase the reliability of our findings and create a standard 
for future studies focused on environmental misconduct and 
restoring legitimacy. We contribute to this field by expanding 
legitimacy theory by suggesting that redirecting resources to 
innovation investments can help in restoring legitimacy. Our 
results enhance the resource-based view by showing how a 
firm's internal resources can also help in reducing pressure 
on R&D during challenging times. Our findings build on the 
industry-based perspective by showing how factors like mar-
ket concentration influence the competitive pressures that 
push firms to invest in R&D. Our insights come together to 
create a richer understanding of how innovation prompted by 
misconduct is embedded in a system of organisational, finan-
cial and industry influences.

6.1   |   Limitations and Future Research Directions

Our study has a few limitations which offer opportunities for 
future investigations. We rely on a secondary panel dataset to 
test how environmental misconduct leads to innovation. Our 
method is primarily quantitative. While our dataset helps 
us spot trends over time and avoid issues about short-term 
changes, it does not completely show the reasons, choices or 
strategic thinking behind firms' responses. Researchers can 
interview managers and executives to provide a clearer view 
of how external pressures and organisational dynamics af-
fect resource allocation after misconduct. We use the dataset 
of US publicly traded companies, which is a consistent and 
transparent dataset because firms' annual financial statements 
are publicly available. Consequently, the reactions to envi-
ronmental misconduct on R&D allocation may diverge from 
those of private enterprises because mandatory disclosure 
rules are different for privately held firms. Similarly, firms in 
other countries may face different cultural attitudes or regu-
latory pressures when it comes to environmental wrongdoing. 
Emerging markets may be more driven by local communities 
than by environmental rules. Researchers may collect multina-
tional samples and conduct a comprehensive study across var-
ious ownership frameworks, institutional settings or cultural 
contexts. Our study mainly focuses on how companies respond 
internally, but it does not systematically consider the opinions 
of external stakeholders. Future work could use surveys to 
gather insights from diverse stakeholders like investors, regula-
tors, customers, staff and community reps to understand their 
opinions on firms' corrective innovation efforts. Such surveys 
could reveal whether stakeholders view corrective innovation 
as sincere progress or as symbolic greenwashing. Grasping 
these perceptions is essential because the success of corrective 
innovations in repairing legitimacy needs acceptance. Finally, 

while we concentrate on total R&D expenditures as a holistic 
organisational response to environmental malfeasance, there 
could be various types of R&D investments. Researchers can 
categorise the R&D expenditures like green innovation, util-
ity or design patents and identify the impact of environmental 
misconduct on these categories. This differentiation may yield 
enhanced understanding regarding whether companies' direct 
corrective investments are specifically towards sustainable 
technologies. Future research could include comprehensive 
green-innovation metrics to evaluate whether augmentations 
in R&D expenditure result in authentic sustainable innovation 
rather than mere adjustments in R&D practices.

Funding

This research is funded by the Princess Nourah bint Abdulrahman 
University Researchers Supporting Project, Project Number: 
PNURSP2025R860, Princess Nourah bint Abdulrahman University, 
Riyadh, Saudi Arabia.

References

Aghion, P., J. Van Reenen, and L. Zingales. 2013. “Innovation and 
Institutional Ownership.” American Economic Review 103, no. 1: 277–304.

Ahsan, T., S. S. Mirza, A. A. Gull, and M. A. Majeed. 2023. “How to 
deal With Customer and Supplier Concentration to Attain Sustainable 
Financial Growth? The Role of Business Strategy.” Business Strategy 
and the Environment 32, no. 7: 4600–4619.

Balk, B. M., A. N. Rambaldi, and D. P. Rao. 2022. “Macro-Economic 
Measures for a Globalized World: Global Growth and Inflation.” 
Macroeconomic Dynamics 26, no. 2: 314–360.

Barinov, A. 2014. “Turnover: Liquidity or Uncertainty?” Management 
Science 60, no. 10: 2478–2495.

Barney, J. 1991. “Firm Resources and Sustained Competitive 
Advantage.” Journal of Management 17, no. 1: 99–120.

Beck, V. 2019. “Consumer Boycotts as Instruments for Structural 
Change.” Journal of Applied Philosophy 36, no. 4: 543–559.

Berrone, P., A. Fosfuri, and L. Gelabert. 2017. “Does Greenwashing Pay 
Off? Understanding the Relationship Between Environmental Actions 
and Environmental Legitimacy.” Journal of Business Ethics 144, no. 2: 
363–379.

Birindelli, G., A. Miazza, V. Palea, and M. Aliano. 2025. “The Influence 
of External Contextual and Firm-Specific Stakeholder Voices on Banks' 
Greenwashing: Effective Monitoring or an Incentive to Deceive?” 
Business Strategy and the Environment.

Blazkova, T., E. R. G. Pedersen, K. R. Andersen, and F. Rosati. 2023. 
“Greenwashing Debates on Twitter: Stakeholders and Critical Topics.” 
Journal of Cleaner Production 427: 139260.

Boiral, O., M. C. Brotherton, D. Talbot, and L. Guillaumie. 2022. 
“Legitimizing Unsustainable Practices: The Institutional Logics of Pro-
Pesticide Organizations.” Business Strategy and the Environment 31, no. 
5: 2284–2298.

Bourgeois, L. J., III. 1981. “On the Measurement of Organizational 
Slack.” Academy of Management Review 6, no. 1: 29–39.

Bowen, F. E. 2002. “Organizational Slack and Corporate Greening: 
Broadening the Debate.” British Journal of Management 13, no. 4: 305–316.

Carlgren, L., and S. BenMahmoud-Jouini. 2022. “When Cultures 
Collide: What Can We Learn From Frictions in the Implementation of 
Design Thinking?” Journal of Product Innovation Management 39, no. 
1: 44–65.

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70462 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [30/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



16 Business Strategy and the Environment, 2025

Cetorelli, N., B. Hirtle, D. P. Morgan, S. Peristiani, and J. A. Santos. 2007. 
“Trends in Financial Market Concentration and Their Implications for 
Market Stability.” Economic Policy Review 13, no. 1.

Chakrabarty, B., M. Hyman, and G. V. Krishnan. 2024. “Audit Outcomes 
of Non-Financial Misconduct.” International Journal of Auditing 28, no. 
4: 652–675.

Chang, X., Y. Huang, M. Li, X. Bo, and S. Kumar. 2021. “Efficient 
Detection of Environmental Violators: a Big Data Approach.” Production 
and Operations Management 30, no. 5: 1246–1270.

Chen, L., T. Li, F. Jia, and T. Schoenherr. 2023. “The Impact of 
Governmental COVID-19 Measures on Manufacturers' Stock Market 
Valuations: the Role of Labor Intensity and Operational Slack.” Journal 
of Operations Management 69, no. 3: 404–425.

Chen, W. R., and K. D. Miller. 2007. “Situational and Institutional 
Determinants of Firms' R&D Search Intensity.” Strategic Management 
Journal 28, no. 4: 369–381.

Cheremisinoff, N. P. 2016. Perfluorinated Chemicals (PFCs): 
Contaminants of Concern. John Wiley & Sons.

Clarkson, P. M., Y. Li, G. D. Richardson, and F. P. Vasvari. 2008. 
“Revisiting the Relation Between Environmental Performance and 
Environmental Disclosure: an Empirical Analysis.” Accounting, 
Organizations and Society 33, no. 4–5: 303–327.

Crossley, R. M., M. H. Elmagrhi, and C. G. Ntim. 2021. “Sustainability and 
Legitimacy Theory: the Case of Sustainable Social and Environmental 
Practices of Small and Medium-Sized Enterprises.” Business Strategy 
and the Environment 30, no. 8: 3740–3762.

Czarnitzki, D., and H. Hottenrott. 2011. “R&D Investment and 
Financing Constraints of Small and Medium-Sized Firms.” Small 
Business Economics 36, no. 1: 65–83.

Davis, S. 2024. “ESG, the Alien Tort Statute, and Private Regulation's 
Legitimacy Trap.” In Research Handbook on Environmental, Social and 
Corporate Governance, 179–201. Edward Elgar Publishing.

DellaVigna, S., R. Durante, B. Knight, and E. La Ferrara. 2016. “Market-
Based Lobbying: Evidence From Advertising Spending in Italy.” 
American Economic Journal: Applied Economics 8, no. 1: 224–256.

Dong, Q., A. Raghunandan, and S. Rajgopal. 2024. “When Do Firms 
Deliver on the Jobs They Promise in Return for State Aid?” Review of 
Accounting Studies 29, no. 4: 3633–3678.

Dyck, A., K. V. Lins, L. Roth, and H. F. Wagner. 2019. “Do Institutional 
Investors Drive Corporate Social Responsibility? International 
Evidence.” Journal of Financial Economics 131, no. 3: 693–714.

Ecer, S., M. Magro, and S. Sarpça. 2017. “The Relationship Between 
Nonprofits' Revenue composition and Their Economic-Financial 
Efficiency.” Nonprofit and Voluntary Sector Quarterly 46, no. 1: 
141–155.

Eilstrup-Sangiovanni, M., and T. N. P. Bondaroff. 2014. “From Advocacy 
to Confrontation: Direct Enforcement by Environmental NGOs.” 
International Studies Quarterly 58, no. 2: 348–361.

Etter, M., D. Ravasi, and E. Colleoni. 2019. “Social Media and the 
Formation of Organizational Reputation.” Academy of Management 
Review 44, no. 1: 28–52.

Freeman, R. E. 2010. Strategic Management: a Stakeholder Approach. 
Cambridge University Press.

Gaur, V., and S. Kesavan. 2008. “The Effects of Firm Size and Sales 
Growth Rate on Inventory Turnover Performance in the U.S. Retail 
Sector.” In Retail Supply Chain Management: Quantitative Models and 
Empirical Studies, 25–52. Springer US.

Guimaraes, P., and P. Portugal. 2010. “A Simple Feasible Procedure to 
Fit Models With High-Dimensional Fixed Effects.” Stata Journal 10, no. 
4: 628–649.

Habib, A., and M. B. U. Bhuiyan. 2017. “Determinants of Monetary 
Penalties for Environmental Violations.” Business Strategy and the 
Environment 26, no. 6: 754–775.

Hajmohammad, S., A. Shevchenko, and S. Vachon. 2021. “Addressing 
Supplier Sustainability Misconducts: Response Strategies to Nonmarket 
Stakeholder Contentions.” International Journal of Operations & 
Production Management 41, no. 8: 1272–1301.

Hendricks, K. B., and V. R. Singhal. 2005. “An Empirical Analysis 
of the Effect of Supply Chain Disruptions on Long-Run Stock Price 
Performance and Equity Risk of the Firm.” Production and Operations 
Management 14, no. 1: 35–52.

Houqe, M. N., T. Abdelfattah, M. K. Zahir-ul-Hassan, and S. Ullah. 
2024. “Impact of Business Strategy on Carbon Emissions: Empirical 
Evidence From US Firms.” Business Strategy and the Environment 33, 
no. 6: 5939–5954.

Kakade, S., and M. Haber. 2020. “Detecting Corporate Environmental 
Cheating.” Ecology Law Quarterly 47, no. 3: 771–822.

Kano, L., S. Simoes, and A. Verbeke. 2023. “Governance Failure and 
Firm-Level Crises: The Case of the Volkswagen Emissions Scandal.” 
In Research Handbook on International Corporate Social Responsibility, 
168–186. Edward Elgar Publishing.

Karuna, C. 2007. “Industry Product Market Competition and 
Managerial Incentives.” Journal of Accounting and Economics 43, no. 
2–3: 275–297.

Khan, S. J., and A. A. Mir. 2019. “Ambidextrous Culture, Contextual 
Ambidexterity and New Product Innovations: the Role of Organizational 
Slack and Environmental Factors.” Business Strategy and the 
Environment 28, no. 4: 652–663.

Kim, C., and R. A. Bettis. 2014. “Cash Is Surprisingly Valuable as a 
Strategic Asset.” Strategic Management Journal 35, no. 13: 2053–2063.

Li, J., and Y. I. Tang. 2010. “CEO Hubris and Firm Risk Taking in 
China: the Moderating Role of Managerial Discretion.” Academy of 
Management Journal 53, no. 1: 45–68.

Li, X., W. Cai, and N. Bosma. 2025. “The Role of Cognitive Legitimacy 
in Social Entrepreneurship: a Multilevel Analysis.” Small Business 
Economics 64, no. 2: 549–573.

Liu, C., and D. Kong. 2021. “Business Strategy and Sustainable 
Development: Evidence From China.” Business Strategy and the 
Environment 30, no. 1: 657–670.

Liu, N., S. Y. Tang, X. Zhan, and C. W. H. Lo. 2018. “Political 
Commitment, Policy Ambiguity, and Corporate Environmental 
Practices.” Policy Studies Journal 46, no. 1: 190–214.

Lounsbury, M., and M. A. Glynn. 2001. “Cultural Entrepreneurship: 
Stories, Legitimacy, and the Acquisition of Resources.” Strategic 
Management Journal 22, no. 6–7: 545–564.

Lyon, T. P., and J. W. Maxwell. 2011. “Greenwash: Corporate 
Environmental Disclosure Under Threat of Audit.” Journal of Economics 
and Management Strategy 20, no. 1: 3–41.

Lyon, T. P., and A. W. Montgomery. 2015. “The Means and End of 
Greenwash.” Organization & Environment 28, no. 2: 223–249.

Malshe, A., and M. K. Agarwal. 2015. “From Finance to Marketing: 
the Impact of Financial Leverage on Customer Satisfaction.” Journal of 
Marketing 79, no. 5: 21–38.

Mirza, S. S., and T. Ahsan. 2020. “Corporates' Strategic Responses 
to Economic Policy Uncertainty in China.” Business Strategy and the 
Environment 29, no. 2: 375–389.

Naldi, M., and M. Flamini. 2018. “Dynamics of the Hirschman–
Herfindahl Index Under New Market Entries.” Economic Papers: A 
Journal of Applied Economics and Policy 37, no. 3: 344–362.

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70462 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [30/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



17Business Strategy and the Environment, 2025

Oster, E. 2019. “Unobservable Selection and Coefficient Stability: 
Theory and Evidence.” Journal of Business & Economic Statistics 37, no. 
2: 187–204.

Park, S., and S. Gupta. 2012. “Handling Endogenous Regressors by Joint 
Estimation Using Copulas.” Marketing Science 31, no. 4: 567–586.

Peng, X., J. Li, Q. Tang, Y. C. Lan, and X. Cui. 2024. “Do Environmental 
Scores Become Multinational Corporations' Strategic “greenwash-
ing” Tool for Window-Dressing Carbon Reduction? A Cross-Cultural 
Analysis.” Business Strategy and the Environment 33, no. 3: 2084–2115.

Pizzetti, M., L. Gatti, and P. Seele. 2021. “Firms Talk, Suppliers Walk: 
Analyzing the Locus of Greenwashing in the Blame Game and Introducing 
‘Vicarious Greenwashing’.” Journal of Business Ethics 170, no. 1: 21–38.

Pontiff, J., and A. Woodgate. 2008. “Share Issuance and Cross-Sectional 
Returns.” Journal of Finance 63, no. 2: 921–945.

Resutek, R. J. 2022. “Is R&D Really That Special? A Fixed-Cost 
Explanation for the Empirical Patterns of R&D Firms.” Contemporary 
Accounting Research 39, no. 1: 721–749.

Shah, K. U. 2011. “Organizational Legitimacy and the Strategic Bridging 
Ability of Green Alliances.” Business Strategy and the Environment 20, 
no. 8: 498–511.

Shevchenko, A. 2021. “Do Financial Penalties for Environmental 
Violations Facilitate Improvements in Corporate Environmental 
Performance? An Empirical Investigation.” Business Strategy and the 
Environment 30, no. 4: 1723–1734.

Shuang, Q., J. Lu, S. Wang, D. Callari, and N. Cucari. 2024. “Exploring 
the Power of Informal Institutions: How Does Social Trust Affect 
Corporate's Greenwashing Strategy.” Business Strategy and the 
Environment 33, no. 8: 9098–9115.

Smith, B. R., B. J. Bergman Jr., and G. E. Kreiner. 2021. “When the Beacon 
Goes Dark: Legitimacy Repair Work by Subsequent Actors in an Emerging 
Market Category.” Journal of Business Venturing 36, no. 5: 106144.

Sraer, D., and D. Thesmar. 2023. “How to Use Natural Experiments 
to Estimate Misallocation.” American Economic Review 113, no. 4: 
906–938.

Suchman, M. C. 1995. “Managing Legitimacy: Strategic and Institutional 
Approaches.” Academy of Management Review 20, no. 3: 571–610.

Sun, W., and J. M. Price. 2016. “Implications of Marketing Capability 
and Research and Development Intensity on Firm Default Risk.” 
Journal of Marketing Management 32, no. 1–2: 179–206.

Szabo, S., and J. Webster. 2021. “Perceived Greenwashing: the Effects of 
Green Marketing on Environmental and Product Perceptions.” Journal 
of Business Ethics 171, no. 4: 719–739.

Wang, W., D. Ma, F. Wu, et al. 2023. “Exploring the Knowledge Structure 
and Hotspot Evolution of Greenwashing: a Visual Analysis Based on 
Bibliometrics.” Sustainability 15, no. 3: 2290.

Xie, X., G. Qi, and K. X. Zhu. 2019. “Corruption and New Product 
Innovation: Examining Firms' Ethical Dilemmas in Transition 
Economies.” Journal of Business Ethics 160, no. 1: 107–125.

Yalabik, B., and R. J. Fairchild. 2011. “Customer, Regulatory, and 
Competitive Pressure as Drivers of Environmental Innovation.” 
International Journal of Production Economics 131, no. 2: 519–527.

Yang, Y. 2022. “A Correlated Random Effects Approach to the 
Estimation of Models With Multiple Fixed Effects.” Economics Letters 
213: 110408.

Zhang, L., Y. G. Shan, and M. Chang. 2021. “Can CSR Disclosure Protect 
Firm Reputation During Financial Restatements?” Journal of Business 
Ethics 173, no. 1: 157–184.

Zou, H. L., R. C. Zeng, S. X. Zeng, and J. J. Shi. 2015. “How Do 
Environmental Violation Events Harm Corporate Reputation?” 
Business Strategy and the Environment 24, no. 8: 836–854.

 10990836, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70462 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [30/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Sailing From Penalties to Accountability: Business Strategies and Governance for Firms to Innovate After Environmental Misconduct
	ABSTRACT
	1   |   Introduction
	2   |   Literature Review and Hypothesis Development
	2.1   |   Theoretical Framework
	2.2   |   Resource-Based Moderators
	2.2.1   |   Organisational Slack
	2.2.2   |   Inventory Turnover Ratio
	2.2.3   |   Financial Efficiency

	2.3   |   Industry-Based Moderator
	2.3.1   |   Market Concentration


	3   |   Sample and Research Method
	3.1   |   Sample
	3.2   |   Endogeneity Correction
	3.3   |   Variables
	3.3.1   |   Dependent Variable
	3.3.2   |   Independent Variable
	3.3.3   |   Moderating Variables
	3.3.4   |   Control Variables

	3.4   |   Statistical Method

	4   |   Results
	4.1   |   Descriptive Statistics
	4.2   |   Main Results
	4.2.1   |   Empirical Support for H1
	4.2.2   |   Empirical Support for H2
	4.2.3   |   Empirical Support for H3
	4.2.4   |   Empirical Support for H4
	4.2.5   |   Empirical Support for H5

	4.3   |   Robustness Checks and Additional Analyses
	4.3.1   |   Alternative Estimation Methods
	4.3.2   |   Additional Control Variables

	4.4   |   Multicollinearity and Heteroskedasticity
	4.5   |   Assessing Robustness to Omitted Variable Bias

	5   |   Discussion and Conclusion
	5.1   |   Discussion of Results
	5.2   |   Methodological Contributions
	5.3   |   Theoretical Contributions
	5.4   |   Practical Implications
	5.5   |   Multi-Level Implications for Firms
	5.5.1   |   Micro-Level Implications
	5.5.2   |   Meso-Level Implications
	5.5.3   |   Macro-Level Implications


	6   |   Conclusion
	6.1   |   Limitations and Future Research Directions

	Funding
	References


